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1.2.4 Canister Receipt and Closure Facility
[NUREG-1804, Section 2.1.1.2.3: AC 1, AC 2, AC 6, Section 2.1.1.6.3: AC 1, AC 2;
Section 2.1.1.7.3.1: AC 1; Section 2.1.1.7.3.2: AC 1; Section 2.1.1.7.3.3(1): AC 1, AC 2,
AC 4; HLWRS-ISG-02, Section 2.1.1.2.3: AC 2]

The design and operation of the Canister Receipt and Closure Facility (CRCF) and the systems
within the facility are described in this section. There will be three identical CRCFs constructed in
phases in the geologic repository operations area. Information specific to the generic features of
structural design, mechanical handling design, and heating, ventilation, and air-conditioning
(HVAC) design is provided in Sections 1.2.2.1, 1.2.2.2, and 1.2.2.3. Information related to the
electrical power, controls and monitoring, fire protection, plant services, and waste management is
provided in Sections 1.4.1 to 1.4.5, respectively. The methodologies for shielding and nuclear
criticality design are addressed in Sections 1.10.3 and 1.14, respectively.

Important to safety (ITS) structures, systems, and components (SSCs) that are used in the handling
facilities (including the CRCF) are described in detail in this section. Logic diagrams for ITS SSCs
in the CRCF and other handling facilities are included in this section where the description of ITS
equipment is provided. The non-ITS SSCs that are used in handling facilities (including the CRCF)
and others that are specific to the CRCF are described in Tables 1.2.4-1 and 1.2.4-2.

1.2.4.1 Canister Receipt and Closure Facility Description
[NUREG-1804, Section 2.1.1.2.3: AC 1(2), (3), (4), AC 2, AC 6, Section 2.1.1.6.3:
AC 1(2)(e), (2)(h), AC 2(2); Section 2.1.1.7.3.1: AC 1(1), (2), (3), (5), (6), (9),
Section 2.1.1.7.3.2: AC 1(1), (2); Section 2.1.1.7.3.3(1): AC 1(1), AC 2(1),(2), (3),
ACH4(1)]

1.24.1.1 Facility Description

The CRCF provides the facility as well as the necessary utilities and support systems to perform
the following functions:

» Receive transportation casks containing waste forms in canisters such as transportation,
aging, and disposal (TAD) canisters; high-level radioactive waste (HLW) canisters;
dual-purpose canisters (DPCs); and U.S. Department of Energy (DOE) spent nuclear fuel
(SNF) canisters. Naval SNF canisters are handled only in the Initial Handling Facility
(IHF). The CRCF has the capability of handling rail and truck casks.

» Provide staging capability for DOE SNF canisters, HLW canisters, and TAD canisters.

* Receive loaded TAD canisters inside aging overpacks from the Aging Facility. Receive
loaded TAD canisters from the Wet Handling Facility (WHF) in aging overpacks.

* Enable the movement of TAD canisters in aging overpacks between the CRCF, Receipt
Facility (RF), WHEF, and the Aging Facility.
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» Prepare the transportation casks for unloading by removing impact limiters; inspecting,
upending, and removing casks from their conveyances; gas sampling; and unbolting the
cask lid(s).

 Transfer the contents of the transportation casks and aging overpacks into waste packages
for emplacement.

* Transfer the TAD canisters and DPCs from transportation casks to aging overpacks for
movement between handling facilities or into an aging overpack for movement to the
Aging Facility.

» Replace the lid(s) on the unloaded transportation casks. The transportation casks are
inspected, surveyed, and decontaminated prior to leaving the facility.

 Install the waste package inner lid on a loaded waste package (inner lid with integral
shield plug for codisposal waste packages) and weld it closed; inspect and leak test the
inner lid weld; evacuate the waste package inner vessel and backfill with helium; close
and seal weld the purge port in the inner lid; inspect and leak test the purge port closure;
install the waste package outer lid and weld it closed; nondestructively examine the outer
lid weld; and stress mitigate the outer lid weld.

* Inspect the completed waste package for compliance to emplacement requirements.

» Position the completed waste package such that the transport and emplacement vehicle
(TEV) can receive it.

* Conduct maintenance, radiological surveys, minor decontamination, and low-level
radioactive waste collection, as required.

» Confine and control the radioactive waste sources during normal operations, off-normal
operations, and event sequences.

» Control radiation exposure, temperature, and human access, prevent criticality, and
mitigate identified hazards.

* Provide adequate shielding.

* Monitor the facility operations and performance to ensure the health and safety of
workers and the public.

» Withstand natural phenomena and nearby military and industrial hazards.

The CRCEF is an ITS surface structure located east of the North Portal of the repository. The CRCF
is physically separated from other surface buildings to isolate it from interactions with the other
facilities during a seismic event. The location of the CRCF relative to the other surface facilities is
shown in Figures 1.2.1-1 and 1.2.1-2. The CRCEF is located such that it is protected from external
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flooding as shown in Figure 1.2.2-7. The distance of the geologic repository operations area
facilities from the site boundary is shown in Figure 1.1-1.

The CRCF is areinforced concrete and steel frame structure made of noncombustible materials with
interior and exterior shear walls, exterior concrete buttresses, concrete floor and roof slab
diaphragms, and concrete mat foundation. The overall size of the CRCF is approximately 392 ft
wide by 420 ft long and 100 ft high. The walls and floors are primarily constructed of reinforced
concrete. Where not required for structural considerations, appurtenance area exterior walls are
constructed of metal siding panels with insulation.

The foundation for the CRCF is a reinforced concrete mat foundation having the thickness
necessary to adequately support the superstructure. The mat for the main CRCF reinforced concrete
structure (i.e., the core building that is made up of 4-ft-thick concrete walls) is a 6-ft-thick mat,
except in the waste package loadout room, where it is thicker to accommodate the operation of the
waste package transfer trolley. The foundations are reinforced to resist forces determined for the
design loads.

The CRCF main reinforced concrete structure and the structural steel vestibule are designed to
withstand the design basis ground motion (DBGM)-2 seismic event. The loads associated with the
various cask and canister handling equipment are supported from the CRCF interior walls and slabs
and then transferred to the foundation. The cask transfer trolley, waste package transfer trolley, and
the site transporter are supported directly by the basemat foundation for the CRCF building.

Ancillary areas of the facility that are not categorized as ITS are constructed using lighter concrete
construction and insulated metal panels on steel framing that are attached to, but fall outside the
footprint of, the main CRCF reinforced concrete structure. The mat foundations for the CRCF
ancillary area non-ITS structures are reinforced concrete mats as necessary to adequately support
the superstructures. There are also rooms and personnel corridors on the roof of the main CRCF
structure that are non-ITS. The non-ITS portion of the CRCF will not compromise the integrity of
the main CRCF ITS structure in a DBGM-2 event.

The general arrangement floor plans for the CRCF and the associated legend are shown in
Figures 1.2.4-1 to 1.2.4-4. A roof plan is shown in Figure 1.2.4-5. Cross-sectional views of the
facility are shown in Figures 1.2.4-6to 1.2.4-11. Room or area numbers corresponding to the figures
are given in parentheses to aid in understanding the location where processes are performed or
where major equipment is located. On the ground floor general arrangement (Figure 1.2.4-2), ITS
and non-ITS portions of the facility are identified.

The CRCF is divided into areas for handling operations and areas to support these activities.
Handling activities are performed in the following areas: transportation cask vestibule and site
transporter vestibule (Rooms 1036 and 1027), cask preparation room (Room 1026), cask unloading
rooms (Rooms 1023 and 1024), waste package positioning rooms (Rooms 1018 and 1019), waste
package loadout room (Room 1015), canister transfer room (Room 2004), gas sampling room
(Room 1034), waste package closure room (Room 2007), and facility operations room
(Room 1013). The handling support areas include HVAC equipment rooms (Rooms 1003, 1004,
1009, 1010, 1011, 1030, 1031, 1032, 1035, 2001, 2005, 2008, and 2012), electrical rooms
(Rooms 1007, 1008, and 1029), maintenance areas (Rooms 1012 and 1033), waste package closure
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support rooms (Rooms 2003 and 2011), corridors and stairways, and facilities needed to support
essential personnel.

The radiation/radiological monitoring system provides for monitoring of dose rates and airborne
radioactivity levels throughout the CRCF as described in Section 1.4.2. For airborne radioactivity
monitoring, the system includes continuous air monitors and effluent monitors. The system includes
area radiation monitors that measure gamma and neutron radiation levels. The system instruments
include local alarms that provide audible and visible warnings if thresholds are exceeded. The
system and alarms are monitored in the facility operations room and the Central Control Center.

The CRCEF is designed to provide radiation protection to workers, the public, and the environment
and to minimize occupational exposure in accordance with as low as is reasonably achievable dose
principles. Features for minimization and control of radioactive contamination within the CRCF are
incorporated into the design. Shielded work areas, as required, are incorporated into the design.
Section 1.10 addresses the design to reduce occupational doses. Interlocks on shield doors are
provided to ensure that workers are not inadvertently exposed to high radiation.

Major mechanical handling equipment includes overhead bridge cranes, cask transfer trolleys,
canister transfer machines, waste package transfer trolleys, and associated lifting fixtures and
devices.

Table 1.2.4-3 provides a summary description of the equipment and personnel shield doors used in
the handling facilities. The five types of equipment shield doors are summarized below:

» Type 1: Single slide-type door with floor plates
» Type 2: Double slide-type door

* Type 3: Double swing (hinged) doors

» Type 4: Single slide-type door

» Type 5: Double slide-type door with floor plates.

An overview of the major areas in the CRCF is provided below.

1.24.1.1.1 Cask Receipt Area

1.24.1.1.1.1 Transportation Cask Vestibule and Annex (Rooms 1036 and 1036A)
The transportation cask vestibule and annex is a receiving area with direct rail and road access for
the rail-based and truck-based transportation casks. It also provides environmental separation

between the preparation area and the outside environment.

This area has direct rail and road access to handle transportation casks between the vestibule annex,
transportation cask vestibule, and cask preparation room.
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1.2.4.1.1.1.2 Site Transporter Vestibule (Room 1027)

The site transporter vestibule serves as a staging area for the site transporter with an aging overpack.
It also provides environmental separation between the outside environment and inside the CRCF.
This area provides direct site transporter access for the delivery and removal of aging overpacks.

1.2.4.1.1.2 Cask Preparation Room (Room 1026)

The purpose of the cask preparation room is to prepare the transportation cask and the aging
overpack to be ready for canister transfer based on the requirements and needs of the individual cask

types.

The cask preparation room is equipped with a 200-ton bridge crane. The crane is used to upend the
transportation casks and place them into a cask transfer trolley. The cask transfer trolley is used to
move casks on an air cushion into a cask unloading room. The crane rails for the cask handling crane
are supported by corbels cast into the concrete walls.

1.2.4.1.1.3 Cask Unloading Rooms (Rooms 1023 and 1024)

The cask unloading rooms shield personnel in other rooms of the facility from radiation during
canister transfer operations out of a transportation cask or into or out of an aging overpack. Once a
cask transfer trolley positions a cask or a site transporter positions an aging overpack in the rooms,
no other operations requiring personnel to be present are performed from inside the rooms.

1.24.1.14 Canister Transfer Room (Room 2004)

The canister transfer room connects with the cask unloading rooms (Rooms 1023 and 1024), waste
package positioning rooms (Rooms 1018 and 1019), and canister staging areas (Rooms 1017, 1021,
1022, and 1025). The purpose of the transfer room is to transfer TAD canisters, HLW canisters, and
DOE SNF canisters from the transportation cask or aging overpack to a waste package. The canister
transfer room can also be used to transfer a dual-purpose canister (DPC) from a transportation cask
to an aging overpack.

This area consists of two operating floors—the transfer room located on the second floor and the
associated cask unloading rooms, waste package positioning rooms, and canister staging areas
located on the ground floor immediately under the transfer room.

Two canister transfer machines move canisters from the cask unloading rooms to the waste package
positioning rooms or canister staging areas.

1.2.4.1.1.5 Waste Package Positioning Rooms (Rooms 1018 and 1019)

The waste package positioning rooms shield personnel in other rooms of the facility from radiation
during canister transfer operations into a waste package, installation of the inner lid with integral
shield plug for codisposal waste packages, and during translation of the loaded waste package from
the loading position to the closure position. The waste package transfer trolley operates inside the
waste package positioning rooms.
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1.2.4.1.1.6 Waste Package Closure Room (Room 2007)

The waste package closure room provides space for the closure operations, including welding,
nondestructive examination, inerting, stress mitigation, and associated operations such as
contamination surveys.

The waste package closure subsystem closes waste packages that have been loaded with TAD
canisters, DOE SNF canisters, or HLW canisters.

1.2.4.1.1.7 Waste Package Loadout Room (Room 1015) and Waste Package Loadout
Vestibule (Room 1014)

The purpose of the waste package loadout room and waste package loadout vestibule is to transfer
a loaded waste package from the waste package transfer trolley to the TEV. The waste package
loadout room shields personnel in other rooms of the facility during inspection of the waste package
and transfer of the waste package to the TEV.

Equipment shield doors are provided between the waste package loadout room and waste package
loadout vestibule. Shielded windows provide for viewing into the waste package loadout room and
into the waste package closure room (Room 2007) from the second floor corridor (Room 2006J).
The waste package loadout vestibule provides environmental separation between the waste package
loadout room and the outdoors.

The waste package loadout room also receives empty waste packages and emplacement pallets and
loads them into the waste package transfer trolley for subsequent movement to the waste package
positioning rooms (Rooms 1018 and 1019).

1.2.4.1.2 Operational Processes

Figure 1.2.4-12 illustrates the major waste processing functions performed in the CRCEF.
Figure 1.2.4-13 shows the operational sequences and material flow through the CRCEF.
Figure 1.2.4-14 shows the waste form inventory present within the CRCF at any one time.

The major operational waste processing functions are summarized in the following sections.
1.24.1.2.1 Cask Handling

The site transporter vestibule receives a loaded aging overpack containing a TAD canister from the
RF, WHF, or Aging Facility. The transportation cask vestibule receives transportation casks
containing TAD canisters, DPCs, or canisters containing HLW or DOE SNF.

In the cask preparation room, the transportation cask impact limiters are removed and the lifting
trunnions are installed, as required. The cask transfer trolley is configured with the appropriate
pedestal for the transportation cask, which is upended and moved into the trolley. Once the
transportation cask is secured to the cask transfer trolley, the trolley is moved under the cask
preparation platform, the cask cavity is sampled and depressurized, and the transportation cask lid

1.2.4-6



Yucca Mountain Repository SAR DOE/RW-0573, Rev. 0

bolts are removed. If the cask lid is not equipped with a lid-lifting fixture, a fixture is installed. The
cask transfer trolley is then moved to the cask unloading room.

After an aging overpack is received in the cask preparation room, the aging overpack lid bolts are
removed, and then the aging overpack is moved to the cask unloading room.

1.2.4.1.2.2 Canister Transfer

Canister transfer operations in the CRCF occur in the cask unloading rooms, canister transfer room,
and the waste package positioning rooms. Canister transfer operations are performed in the canister
transfer room using a canister transfer machine. Canister staging areas are provided for the staging
of TAD canisters and canisters containing HLW and DOE SNF until the proper assortment of
canisters and waste packages are in place for efficient loading of waste packages.

The canister transfer machine is moved to the cask port, the shield skirt is lowered, and the canister
transfer machine slide gate and cask port slide gate are opened. The cask lid is removed. The canister
guide sleeve is lowered (for TAD canisters and DPCs only). The TAD canister, DPC, or canister
containing HLW or DOE SNF is lifted into the canister transfer machine, the canister guide sleeve
is raised, and the canister transfer machine and cask port slide gates are closed. Once the slide gates
are closed and the shield skirt is raised, the loaded canister transfer machine moves the TAD
canisters or canisters containing HLW or DOE SNF to the waste package port. Once the shield skirt
is lowered, the canister transfer machine and waste package transfer room slide gates are opened,
the canister guide sleeve is lowered, and the canister is lowered into the waste package. Before the
waste package is moved to the closure location within the waste package positioning room, an inner
lid with integral shield plug is placed inside waste packages with DOE SNF and HLW canisters. The
canister transfer machine transfers DPCs in a similar manner from a transportation cask located in
one cask unloading room to an aging overpack in the adjacent cask unloading room.

1.2.4.1.2.3 Waste Package Closure

Waste package closure operations include welding waste package lids to the waste package, inerting
the waste package inner vessel, mitigating the stress associated with the welding of the outer lid, and
performing nondestructive examination of the waste package closure welds. Weld defects, if found,
are repaired or reworked as necessary by the waste package closure system. The waste package
remains on the ground floor of the CRCF during the closure process.

1.2.4.1.2.4 Waste Package Loadout

The waste package transfer trolley moves the loaded and sealed waste package from the waste
package positioning room to the waste package loadout room, where the trolley engages the waste
package transfer carriage docking station and is locked down. The waste package transfer trolley
shielded enclosure is downended into the horizontal position.

The waste package transfer carriage, conveying the loaded waste package and emplacement pallet,
is withdrawn from the waste package transfer trolley and is placed into position to be received by
the TEV. In the CRCF and IHF, an electrified third rail is present to provide power to the TEV. The
TEV lifting feature raises the waste package and emplacement pallet off of the waste package
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transfer carriage. The TEV bottom shield plate is retracted and the doors are closed. The waste
package is inspected for surface flaws as it travels between the waste package transfer trolley and
the TEV. A contamination survey of the TEV exterior is performed, and the TEV is decontaminated,
if necessary, prior to moving out of the CRCF.

The waste package loadout room equipment shield door is opened, and the TEV moves into the
waste package loadout vestibule. The equipment shield door is closed, the exterior door is opened
and the TEV moves out of the CRCF toward the North Portal and into the subsurface.

1.2.4.1.3 Safety Category Classification

The overall CRCEF is classified as ITS, although some portions of the CRCF that do not contain ITS
SSCs are classified as non-ITS (Figure 1.2.4-2). The ITS structure provides protection of SSCs
from internal and external hazards. The CRCF is designed such that failures of portions, parts,
subparts, or subsystems of non-ITS SSCs cannot adversely interact with an ITS SSC and prevent the
safety function from being performed. The TEV rails in the waste package loadout room and the
rails for the waste package transfer trolley in the CRCF are categorized as ITS.

1.2.4.1.4 Procedural Safety Controls to Prevent Event Sequences or Mitigate Their
Effects

There are no procedural safety controls for the structural features of the CRCF.
1.24.1.5 Design Bases and Design Criteria

The nuclear safety design bases for ITS and important-to-waste-isolation (ITWI) SSCs and features
are derived from the preclosure safety analysis presented in Sections 1.6 through 1.9 and the
postclosure performance assessment presented in Sections 2.1 through 2.4. The nuclear safety
design bases identify the safety functions to be performed and the controlling parameters with
values or ranges of values that bound the design.

The quantitative assessment of event sequences, including the evaluation of component reliability
and the effects of operator action, is developed in Section 1.7. SSCs or procedural safety controls
appearing in an event sequence with a prevention or mitigation safety function are described in the
applicable design section of the SAR.

Section 1.9 describes the methodology for safety classification of SSCs and features of the
repository. The tables in Section 1.9 present the safety classification of the SSCs and features. These
tables also list the preclosure and postclosure nuclear safety design bases for each structure, system,
or major component.

To demonstrate the relationship between the nuclear safety design bases and the design criteria for
the repository SSCs and features, the nuclear safety design bases are repeated in the appropriate
SAR sections for each individual ITS or ITWI SSC or feature that performs a safety function. The
design criteria are specific characteristics of the ITS and ITWI SSC or feature that are utilized to
implement the assigned safety functions.
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The nuclear safety design bases and their relationship to design criteria for the CRCF structure and
ITS or ITWI SSCs contained within the CRCF are provided in Table 1.2.4-4.

1.2.4.1.6 Design Methodologies

The design methodologies for the CRCF structure are in accordance with the codes and standards
provided in Section 1.2.2.1. The design methodologies for the TEV rails and rails for the waste
package transfer trolley are in accordance with ASME NOG-1-2004.

1.2.4.1.7 Consistency of Materials with Design Methodologies

Materials of construction used in the design of the CRCF structure are in accordance with the codes
and standards provided in Section 1.2.2.1. Materials of construction used in the design of TEV rails
and the rails for the waste package transfer trolley are in accordance with ASME NOG-1-2004.

1.2.4.1.8 Design Codes and Standards

The principal codes and standards applicable to the CRCF structure are provided in Section 1.2.2.1.
The TEV rails and the rails for the waste package transfer trolley are designed in accordance with
ASME NOG-1-2004.

1.2.4.1.9 Design Load Combinations

The design load combinations for the CRCF structure are in accordance with codes and standards
provided in Section 1.2.2.1. These design load combinations are applicable to steel and reinforced
concrete structures. The design load combinations for the TEV rails and the rails for the waste
package transfer trolley are in accordance with ASME NOG-1-2004.

1.2.4.2 Mechanical Handling System
[NUREG-1804, Section 2.1.1.2.3: AC 1(2), (3), (4), AC 2, AC 6, Section 2.1.1.6.3:
AC 1(2)(h), AC 2(2); Section 2.1.1.7.3.1: AC 1(1), (2), (3), (3), (6), (9);
Section 2.1.1.7.3.2: AC 1(1), (2),; Section 2.1.1.7.3.3(1): AC 1(1), AC 2(1), (2), (3),
AC4(1)]

The CRCF mechanical handling system consists of the following subsystems: cask handling,
canister transfer, waste package closure, and waste package loadout. ITS SSCs in the mechanical
handling system are designed as described in Section 1.2.2.2. The non-ITS mechanical handling
SSCs in the CRCF, which are used in handling facilities, are described in summary in Table 1.2.4-1.
The CRCF-specific non-ITS SSCs in the mechanical handling system are described in summary in
Table 1.2.4-2. The design bases and their relationship to design criteria for the CRCF are shown in
Table 1.2.4-4. The equipment stands for the handling facilities are listed in Table 1.2.4-5.
Table 1.2.4-3 provides the summary-level description of Types 1 through 5 equipment shield doors
and the personnel shield doors. Table 1.2.4-6 provides the summary-level description of equipment
confinement doors. The rated capacity of the ITS mechanical handling equipment is provided in
Tables 1.2.2-10 and 1.2.2-11.
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Logic diagrams for ITS SSCs are shown where the description of ITS equipment is provided.
Typical non-ITS logic diagrams, which show the interface with digital control and management
information system (DCMIS)/programmable logic controller elements within selected ITS logic
diagrams, are shown in Figures 1.2.4-15 to 1.2.4-18.
1.24.2.1 Cask Handling Subsystem
1.24.2.1.1 Subsystem Description
The cask handling subsystem contains the cask preparation subsystem and the waste package
preparation subsystem. These two systems prepare loaded transportation casks and aging overpacks
and empty waste packages for loading and unloading operations.
1.2.4.2.1.1.1 Subsystem Functions
Cask Preparation Subsystem—The functions of the cask preparation subsystem are to:
» Receive loaded transportation casks by rail or truck
» Receive loaded aging overpacks by site transporter from the WHF, Aging Facility, or RF
» Prepare empty aging overpacks for canister transfer operations

» Prepare loaded transportation casks and aging overpacks for canister transfer operations

* Receive unloaded transportation casks after canister transfer operations and prepare
transportation casks for leaving the CRCF

» Prepare unloaded aging overpacks for subsequent reuse.

Waste Package Preparation Subsystem—The functions of the waste package preparation
subsystem are to:

» Receive empty waste packages and appurtenances
* Prepare empty waste packages for canister transfer operations.

1.2.4.2.1.1.2 Subsystem Location and Functional Arrangement

The cask preparation and waste package preparation subsystems are located in the transportation
cask vestibule (Rooms 1036 and 1036A), site transporter vestibule (Room 1027), cask preparation
room (Room 1026), cask unloading rooms (Rooms 1023 and 1024), waste package loadout
vestibule (Room 1014), and waste package loadout room (Room 1015). These areas are shown in
Figures 1.2.4-2 and 1.2.4-3.
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1.2.4.2.1.1.3 Subsystem and Components
1.24.2.1.1.3.1 Cask Preparation Subsystem

ITS SSCs in the CRCF cask preparation subsystem, which are similar to those used in other
handling facilities, are described below.

Cask Unloading Room Equipment Shield Door (Type 1)—The cask unloading room equipment
shield door provides equipment and personnel access to the cask unloading room. The cask
unloading room equipment shield door is a single slide-open-type door. The door is operated by an
electric motor turning a screw, which interacts with a door-mounted bracket. The door overlaps the
aperture on the top, bottom, and both sides to preclude streaming. The weight of the door is
supported by rollers under the bottom of the door, which run in a floor-recessed channel. The
channel is covered with hinged plates to provide a level floor when the door is open. The plates are
lifted up by a slide ramp, located on both ends of the door, as the door moves. The Type 1 equipment
shield door is used in the IHF, CRCF, and WHF. Details of this equipment are shown in
Figures 1.2.4-19 and 1.2.4-20. The logic diagram for the equipment shield doors (Types 1 and 4) is
shown in Figure 1.2.4-21. The logic diagram applies to the CRCF, IHF, and WHF.

Operation of the equipment shield door is controlled from the facility operations room. A local
emergency open button is provided. Indication of the door being fully opened and fully closed is
provided to the facility operations room. The door is interlocked with the cask port slide gate, so that
both cannot be opened at the same time during normal operations. The equipment shield doors for
the cask unloading room also have a confinement function and are interlocked with the equipment
confinement doors. The door also has an obstruction sensor that halts door travel and opens the door
when an obstacle is detected in the pathway of the door.

Cask Preparation Room Equipment Confinement Doors (East)—The cask preparation room
equipment confinement doors (east) provide equipment and personnel access to the cask
preparation room. The two cask preparation room equipment confinement doors (east) are
slide-open-type doors, each made up of two side-by-side door panels on the same rail. Each door is
operated by an electric motor turning a screw, which interacts with a door-mounted bracket. The
door overlaps the aperture on the top, bottom, and both sides to provide confinement. Sealing
features are provided to limit air leakage. The weight of the door is supported by rollers under the
bottom of the door, which run in a floor-recessed channel. Details of this equipment are shown in
Figures 1.2.4-22 and 1.2.4-23. The logic diagram for the equipment confinement doors are shown
in Figure 1.2.4-24. The logic diagram applies to the CRCF and RF.

Operation of the equipment confinement door is controlled from the facility operations room.
Indication of the door being fully opened and fully closed is provided to the facility operations room.
The door is interlocked with the cask unloading room equipment shield doors (north and south) so
that they will not be open at the same time during normal operation. The door also has an obstruction
sensor that halts door travel and opens the door when an obstacle is detected in the pathway of the
door.

Cask Preparation Room Equipment Confinement Door (South)—The cask preparation room
equipment confinement door (south) provides equipment and personnel access to the cask
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preparation room. The cask preparation room equipment confinement door (south) is a
slide-open-type door, made up of two side-by-side door panels on the same rail. Each door panel is
operated by an electric motor turning a screw, which interacts with a door-mounted bracket. The
door overlaps the aperture on the top, bottom, and both sides to provide confinement. Sealing
features are provided to limit air leakage. The weight of the door is supported by rollers under the
bottom of the door, which run in a floor-recessed channel. Details of this equipment are shown in
Figures 1.2.4-23 and 1.2.4-25. The logic diagram for the equipment confinement doors is shown
in Figure 1.2.4-24. The logic diagram applies to the CRCF and RF.

Operation of the confinement door is controlled from the facility operations room. Indication of the
door being fully opened and fully closed is provided to the facility operations room. The door is
interlocked with the cask unloading room equipment shield doors (north and south) so that they will
not be open at the same time during normal operation. The door also has an obstruction sensor that
halts door travel and opens the door when an obstacle is detected in the pathway of the door.

Cask Transfer Trolley—The cask transfer trolley is used in the CRCF, WHEF, and RF to transfer
the transportation casks between the cask preparation area and the cask unloading room. The cask
transfer trolley is rated at 200 tons. The trolley consists of a steel platform and structural steel
framework, with remotely operated restraint arms that are used for securing the transportation
cask. The restraint arms are able to restrain the transportation cask in place during a DBGM-2
seismic event. Steel pedestals are used to position the cask at the correct location and height. The
cask transfer trolley uses air film technology and is supported by multiple air-bearing modules
during movement. Two pneumatically powered traction drive units are used to propel and steer the
cask transfer trolley. The air supply throttle valve limits the speed of the cask transfer trolley to
less than 2.5 mph. Shutoff valves in the air supply common header control the air supply to the air
bearings and drive units. Air-bearing pressure is controlled by individual pressure regulators.
When the cask transfer trolley movement is complete, air pressure is reduced, and the air supply is
isolated, allowing the trolley to come to rest supported by landing pads on the bottom of the
platform. The air supply is then disconnected. The cask transfer trolley fails safe on either loss of
air or overpressurization.

Control and monitoring of the cask transfer trolley drive units and air bearings are local to the
equipment and are powered by an onboard battery. The operator uses pendant controls to operate the
trolley. The floor surface on which the cask transfer trolley operates is smooth so as to permit
interruption-free trolley operation. For details of this equipment, refer to Figures 1.2.4-26 and
1.2.4-27.

To handle the different sizes of casks, pedestals are used in the bottom of the cask transfer trolley.
The pedestal is loaded into the cask transfer trolley using the cask handling crane and rigging. This
equipment is used in the IHF, CRCF, RF, and WHF.

Cask Handling Yoke—The cask handling yoke is wused for lifting operations for the
transportation casks. The cask handling yoke is used to offload transportation casks from the
conveyance, move the cask for receipt and transfer preparation operations, and return the emptied
cask to the transportation system. Each transportation cask has a set of lifting trunnions that can be
engaged by the cask handling yoke. The cask handling yoke has interchangeable arms that
accommodate the various types of casks. The cask handling yoke has a lift capacity of 200 tons.
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The cask handling yoke has two lifting arms, which connect to the trunnions on the transportation
cask. The arm positions are adjustable to accommodate the various diameters of casks. The arms
are adjusted by an electric motor mounted in the cask handling yoke, which receives power
through an electric connection from the cask handling crane.

Sensors on the cask handling yoke provide the status of lifting arm engagement with the cask
trunnions, lifting feature pin engagement with the crane hook, and lifting arm adjustment at end of
travel. When not in use, the cask handling yoke rests in the cask handling yoke stand. The cask
handling yoke is provided with remote and local control capabilities to engage or disengage the cask
handling yoke arms. The cask handling yoke arms must be either fully engaged or disengaged to
allow movement of the cask handling crane hoist. The cask handling yoke is used in the IHF, CRCF,
WHE, and RF. For details of this equipment, refer to Figures 1.2.4-28 and 1.2.4-29. Figure 1.2.4-30
shows the logic diagram for the cask handling yoke in the IHF, CRCF, WHF, and RF.

Cask Lid-Lifting Grapples—Cask lid-lifting grapples are used in the CRCF and RF in
conjunction with the cask handling crane to remove the lids of casks containing DPCs. The cask
lid-lifting grapple has electric actuators with a mechanical safety feature that prevents grapple
disengagement when a load is suspended from the grapple. The cask lid-lifting grapple has a
capacity of 8 tons. The cask lid-lifting grapple is remotely operated. For details of this equipment,
refer to Figures 1.2.4-31 and 1.2.4-32. The logic diagram for the cask lid-lifting grapple is shown
in Figure 1.2.4-33.

Cask Handling Crane—The cask handling crane is used for heavy load lifts in the preparation
area. The main function is movement of a transportation cask from a railcar into a cask transfer
trolley. The cask handling crane operates in the cask preparation room. The cask handling crane is
a top running double-girder type bridge crane with a top running trolley. The main hoist is rated at
200 tons with an auxiliary hoist rated at 20 tons. Due to the configuration of the crane in the
facility, it is not possible for the cask handling crane to lift the bottom of a cask more than 30 ft
above the floor.

The cask handling crane is equipped with double retention capability for lubricating oil at locations
where there is a potential for leaked oil to enter a breached canister.

The cask handling bridge crane is a NOG-1, Type I crane (ASME NOG-1-2004) and is equipped
with seismic restraint rail clamps to prevent derailment and dropping during a DBGM-2 event.
Figures 1.2.4-34 and 1.2.4-35 show details of the cask handling crane. The cask handling crane is
used in the IHF, CRCF, RF, and WHF.

The following is a description of the control and monitoring instrumentation for the cask handling
crane:

» Cask Handling Crane Bridge—The cask handling crane bridge is provided with both
remote and local control capabilities to run the bridge in either direction along the cask
preparation room runway. The speed of the bridge is limited to 20 ft/min. Both sides of
the bridge are provided with a slowdown or stop switch for bridge approach to the
building runway stop. The slowdown or stop switch initiates ramp down to zero speed
prior to contact with the building stop.
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Cask Handling Crane Hoist Trolley—The cask handling crane hoist trolley is provided
with both remote and local control capabilities to run the trolley in either direction along
the bridge. The speed of the hoist trolley is limited to 20 ft/min. The trolley is provided
with slowdown or stop switches for approaches to bridge stops. The slowdown or stop
switches initiate ramp down to zero speed prior to contact with the bridge stops.

Cask Handling Crane Hoist—The cask handling crane hoist is provided with both
remote and local control capabilities to operate the hoist in either direction. The cask
handling yoke must be either fully engaged or disengaged to allow movement of the hoist.
A means is provided for resetting of the emergency drum brake and for jogging the brake
for emergency load lowering. The logic diagram for the cask handling crane main hoist is
shown in Figure 1.2.4-36. The logic diagram for the cask handling crane auxiliary hoist is
shown in Figure 1.2.4-37. These logic diagrams are applicable only to the IHF, CRCEF,
and RF. The logic diagrams for the cask handling crane in the WHF are shown in
Section 1.2.5.

The following control system devices are provided for the safe operation of the cask handling

hoist:

Operating Range Limit Switches—The cask handling crane hoist is provided with first
hoist lower and upper limit switches to limit the hook normal height operating range by
stopping hoist movement and setting the hoist brakes. If the cask handling crane hoist
exceeds this operating range, final hoist lower and upper limit switches are provided
beyond the normal operating range limit switches for additional protection. Actuation of
either of the two final limit switches will trip the power to the hoist and set the hoist
holding brakes. Further hoisting or lowering is prevented until the operator can reactivate
the hoist using local, key-operated switches and return the system to normal operating
range, which can only occur through movement of the hoist in the direction opposite of
the direction of travel that previously activated the limit switch. The final hoist lower and
upper limit switches are both electrically and mechanically independent from the first
hoist lower and upper limit switches.

Overspeed Switch—The overspeed switch is designed to stop the hoisting operation and
set the hoist holding and emergency brakes once an overspeed condition is reached. This
condition can be manually reset by the operator locally through a key-operated switch.

Load Cell—The cask handling crane hoist is provided with a grapple hoist load cell that
is set below the grapple hoist capacity. Upon reaching the overload set limit, hoisting
operation in the raising direction is prevented but allows the operator to lower the load.

Rope Misspool Sensor—The cask handling crane hoist is provided with a grapple hoist
misspooling sensor that trips the power to the hoist and sets the hoist holding brake. This
condition can be manually reset by the operator locally through a key-operated switch.
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* Broken Rope Sensor—The cask handling crane hoist is provided with a grapple hoist
broken rope sensor that trips the power to the hoist and sets the hoist holding brake. This
condition can be manually reset by the operator locally through a key-operated switch.

* Hoist Dynamic Braking Resistors Temperature Monitor—A high braking resistors
temperature condition trips the hoist motor. The hoist motor is reset by a reset switch on
the main electrical panel.

DPC Lid Adapter—This equipment is used in the CRCF, WHF, and RF. The function of the DPC
lid adapter is to lift DPCs of various sizes. The DPC lid adapter has a capacity of 45 tons. The
adapter has multiple mounting positions that accommodate the various DPCs. The lid adapter is
configured to match the TAD canister lifting feature outline/interface. The equipment detail is
shown in Figure 1.2.4-38.

Horizontal Lifting Beam—This equipment is used to lift and transfer horizontal casks. The
lifting beam has a capacity of 150 tons. For details of this equipment, refer to Figure 1.2.4-39. The
horizontal lifting beam is used in the CRCF, WHEF, and RF.

Rail Cask Lid Adapter—The rail cask lid adapter is engaged by the canister transfer machine
canister grapple to remove the lids of transportation casks. For details of this equipment, refer to
Figure 1.2.4-40. The rail cask lid adapter is used in the IHF, CRCF, WHF, and RF.

ITS SSCs that are unique to the CRCF cask preparation subsystem are described below:

Cask Preparation Platform—The main function is to provide personnel and tool access to the
top of a cask while the cask is restrained in the cask transfer trolley and site transporter. The cask
preparation platform consists of a mechanism that raises and lowers the platform above the cask
transfer trolley and site transporter with an opening to accommodate access to the transportation
casks and aging overpacks. The platform shield plate is mounted over the opening. This platform
shield plate is retracted to gain access for retrieving cask lids or to add lid-lifting fixtures and is
closed for bolting or unbolting operations.

Figure 1.2.4-41 shows the cask preparation platform mechanical equipment envelope.
1.2.4.2.1.1.3.2 Waste Package Preparation Subsystem

The waste package handling crane is described in Section 1.2.4.2 and is ITS. There are no other ITS
SSCs in the waste package preparation subsystem, as the subsystem only handles empty waste
packages.

1.2.4.2.1.2 Operational Processes

1.2.4.2.1.2.1 Cask Preparation Subsystem

The cask preparation subsystem is used to prepare loaded transportation casks and aging overpacks

for canister transfer operations. The operational processes for the components in the cask
preparation subsystem are described below.
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A railcar or truck carrying a loaded transportation cask enters the transportation cask vestibule and
the vestibule annex and the building exterior door is closed. Subsequently, the cask preparation
room equipment confinement door is opened to allow the railcar or truck to enter the cask
preparation room. The cask impact limiters and the cask tie-downs are removed using the cask
handling crane, impact limiter lifting device (Figure 1.2.4-42), and the mobile access platform. If
required, the trunnions are installed using common tools, standard rigging, the mobile access
platform, and the cask handling crane. The cask lifting trunnions are then engaged with the cask
handling yoke, and the cask is upended on the transportation skid using the cask handling crane.

Certain transportation casks cannot be upended on the transportation skid. Before the impact
limiters can be removed from this cask, it must be removed from the conveyance. The cask
tie-downs are removed. The cask is engaged by the horizontal lifting beam and lifted horizontally
from the conveyance. The cask is moved to the cask stand. The impact limiters are then removed
using standard rigging. The cask is then engaged again with the horizontal lifting beam and moved
to the cask tilting frame. The cask is disengaged from the horizontal lifting beam and secured to the
cask tilting frame. The cask is then engaged with the cask yoke and upended to the vertical
orientation using the cask handling crane. The cask is then unsecured from the cask tilting frame to
allow further handling.

Prior to moving the vertical cask to the cask transfer trolley, a cask pedestal is installed on the cask
transfer trolley using the cask handling crane and standard rigging. With the transportation cask in
the vertical orientation, the cask is placed in the cask transfer trolley using the cask handling crane.
The cask is then secured in the trolley, and the cask yoke is disengaged from the cask. Once cask gas
sampling and pressure equalizing of the cask internal and atmospheric pressures have taken place,
the transportation cask lid bolts are removed.

For casks containing a TAD canister, a lid-lifting fixture is then placed on the cask lid using the cask
handling crane and common tools. Some casks may have an integrated lifting fixture.

For casks containing a DPC, the cask lid is removed using the cask handling crane and the lid-lifting
grapple. A lifting fixture is placed on the DPC with the cask handling crane and fastened to the DPC.

Once the transportation cask has been unloaded, the cask unloading room equipment shield door is
opened, the cask transfer trolley containing the unloaded cask is moved out of the unloading room
back into the preparation area, and the cask unloading room equipment shield door is closed. The
cask is placed back into the conveyance, the impact limiters are then replaced, and the conveyance
is moved out of the facility.

In some cases, a transportation cask will be received that contains commercial SNF that must be
aged before it may be transferred to a waste package. In such cases, an unloaded aging overpack is
brought in to the cask preparation area via the site transporter. The aging overpack lid bolts are
removed using the cask preparation platform and common tools. The cask unloading room
equipment shield door is opened, the site transporter containing the aging overpack is then moved
into one of the cask unloading rooms, and the cask unloading room equipment shield door is closed.

Once the waste form has been transferred to the aging overpack by the canister transfer subsystem,
the aging overpack is moved back to the cask preparation room via the site transporter. The aging
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overpack lid bolts are then replaced, and the loaded aging overpack is sent to the Aging Facility via
the site transporter.

TAD canisters may also be transferred out of the transportation cask, placed in an aging overpack
in another facility, and sent to CRCF for transfer to a waste package. Additionally, waste forms that
have been sent to the Aging Facility are returned to the CRCF for transfer to a waste package. The
overall operational processes for the preparation and export of these loaded aging overpacks are the
same.

The loaded aging overpack is received in the cask preparation area via the site transporter. The
unloading room equipment shield door is opened, and the site transporter is moved into the
unloading room and deactivated. The electrical supply is then disconnected, and the cable is
retracted so that the cask unloading room equipment shield door can be closed. The unloading room
equipment shield door is closed.

The aging overpack lid bolts will be removed using the cask preparation platform and common
tools. The site transporter containing the aging overpack will then be moved into one of the cask
unloading rooms.

Once the TAD canister has been transferred by the canister transfer subsystem to a waste package,
the aging overpack is moved back to the cask preparation room via the site transporter. The aging
overpack lid bolts are then replaced, and the empty aging overpack is moved out of the facility via
the site transporter.

1.2.4.2.1.2.2 Waste Package Preparation Subsystem

The waste package preparation subsystem prepares empty waste packages for SNF and HLW
transfer operations. The waste package handling crane is functionally a part of the waste package
preparation subsystem, but it also performs a waste package loadout function. The waste package
handling crane is described in Section 1.2.4.2.4.

The waste package loadout room equipment shield door is opened, and an empty waste package and
emplacement pallet are moved into the area along with the associated pedestal and shield ring. A
waste package transfer trolley is present with its shield enclosure in the vertical position. The waste
package transfer trolley pedestal is removed from the transfer truck and placed in the waste package
transfer trolley shielded enclosure by using the waste package handling crane. The waste package
pallet yoke is connected to the waste package handling crane hook and then lifted from the waste
package pallet yoke stand by the crane.

The waste package transfer trolley shielded enclosure is rotated to the horizontal position and its
transfer carriage is extended. The waste package assemblage is lifted by the waste package handling
crane using the waste package pallet yoke, and then it is placed on the waste package transfer
carriage (extended in the horizontal position). The waste package transfer carriage is retracted into
the waste package transfer trolley shielded enclosure. Movement of the carriage is performed by the
bracket and screw mechanism in the waste package transfer carriage docking station. The waste
package transfer trolley shielded enclosure is upended into the vertical position by onboard drive
motors.
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The waste package handling yoke is placed in the waste package handling yoke stand by the waste
package handling crane and uncoupled from the crane hook. The crane hook is then coupled to the
waste package shield ring lift beam. The appropriate waste package shield ring is removed from the
waste package shield ring stand and placed on the top of the waste package transfer trolley shielded
enclosure, allowing the waste package to protrude from the top of the enclosure. Personnel on the
loadout platforms perform final verification of the waste package position and orientation in the
waste package transfer trolley.

After the waste package positioning room equipment shield door is opened, the waste package
transfer trolley is unlocked from the waste package transfer carriage docking station and the waste
package transfer trolley is moved to the waste package loading area of the waste package
positioning room. The waste package positioning room equipment shield door is closed.

1.2.4.2.1.3 Safety Category Classification

The cask transfer trolley, cask handling crane, cask handling yoke, cask preparation platform, cask
unloading room equipment shield door, equipment confinement doors, DPC lid adapter, horizontal
lifting beam, rail cask lid adapter, and cask lid-lifting grapples in the cask preparation subsystem are
categorized as ITS. The waste package handling crane is ITS and is described in Section 1.2.4.2.4.
No other components in the waste package preparation subsystem are ITS, because the waste
packages do not contain any waste forms during preparation activities.

1.2.4.2.14 Procedural Safety Controls to Prevent Event Sequences or Mitigate Their
Effects

The preclosure safety analysis identifies four procedural safety controls related to the operation of
components in the cask handling subsystem of the CRCF. Table 1.9-10 identifies the unique
numbering of the preclosure procedural safety controls, as well as the associated facility or
operations area, SSCs, and bases.

PSC-1—To limit the spurious movement of the cask transfer trolley potentially resulting in
canister impacts, the cask preparation and canister transfer operating procedures will include a
warning that deflation of the CRCF cask transfer trolley is an important procedural step in the
preclosure safety analysis. The cask preparation and canister transfer operating procedures will
require that the cask transfer trolley be on the floor of the CRCF with the air pallet feature
deactivated during loading of the cask onto the trolley, cask preparation activities while the cask is
on the trolley, and during canister loading and unloading activities. This requirement will be
independently verified.

PSC-11—To ensure seismic stability of the transportation cask during cask preparation, the cask
preparation operating procedure will include a warning that connection to the CRCF cask
handling crane is an important procedural step in the preclosure safety analysis. The cask
preparation operating procedure will require that a loaded transportation cask remain attached to
the CRCF cask handling crane hoist and associated yoke until the cask is placed into the cask
transfer trolley and the trolley's seismic restraints are properly engaged. The engagement of the
seismic restraints will be independently verified prior to slacking the load on the CRCF cask
handling crane.
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PSC-12—To prevent the operator from attempting to remove the cask lid with the lid bolts still in
place, the cask preparation operating procedure will include a warning that the removal of loaded
transportation cask lid bolts is a procedural step important to the preclosure safety analysis. The
cask preparation operating procedure will include a prerequisite to confirm lid bolt removal prior
to movement of the cask from the CRCF cask preparation room (Room 1026) to the cask
unloading rooms (Rooms 1023 and 1024). The removal of the bolts will be independently
verified.

PSC-26—To ensure that confinement is in place whenever conducting operations with a potential
for a drop involving a loaded cask, the cask preparation operating procedures will include a
warning that the closure of the cask preparation room (Room 1026) equipment confinement doors
is a procedural step important to the preclosure safety analysis. The cask preparation operating
procedures will include a prerequisite to confirm that the cask preparation room equipment
confinement doors are closed prior to operations with a potential for a drop involving a loaded
cask. The closure of the doors will be independently verified.

1.2.4.2.1.5 Design Bases and Design Criteria

The nuclear safety design bases and design criteria for the cask handling subsystem in the CRCF are
addressed in Table 1.2.4-4.

1.2.4.2.1.6 Design Methodologies

The design methodologies for the ITS SSCs in the CRCF cask preparation subsystem that are
similar to those in other handling facilities, including the cask transfer trolley, cask handling crane,
cask handling yoke, cask preparation platform, DPC lid adapter, horizontal lifting beam, rail cask
lid adapter, and cask lid-lifting grapples, are in accordance with codes and standards provided in
Section 1.2.2.2. The methodology used in the design of equipment shield doors and the equipment
confinement doors is in accordance with Section Q1.2 of ANSI/AISC N690-1994.

1.2.4.2.1.7 Consistency of Materials with Design Methodologies

Materials of construction used in the design of ITS SSCs in the cask preparation subsystem that are
similar to those in other handling facilities, including the cask transfer trolley, cask handling crane,
cask handling yoke, cask preparation platform, DPC lid adapter, horizontal lifting beam, rail cask
lid adapter, and cask lid-lifting grapples, are in accordance with codes and standards provided in
Section 1.2.2.2. Materials of construction used in the design of the equipment shield doors and the
equipment confinement doors are in accordance with Section Q1.4 of ANSI/AISC N690-1994.

1.2.4.2.1.8 Design Codes and Standards

The principal codes and standards applicable to the cask handling subsystem are identified in
Table 1.2.2-12.
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1.2.4.2.1.9 Design Load Combinations

The load combinations used in the analysis of ITS SSCs in the cask preparation subsystem that are
similar to those in other handling facilities, including the cask transfer trolley, cask handling crane,
cask handling yoke, cask preparation platform, DPC lid adapter, horizontal lifting beam, rail cask
lid adapter, and cask lid-lifting grapples, are in accordance with the codes and standards provided
in Section 1.2.2.2. The design load combinations analyzed include normal conditions and event
sequences and the effects of natural phenomena. The load combinations and applicable stress limit
coefficients used in the design of the equipment shield doors and the equipment confinement doors
are in accordance with Table Q1.5.7.1 of ANSI/AISC N690-1994.

1.2.4.2.2 Canister Transfer Subsystem

1.2.4.2.2.1 Subsystem Description

The canister transfer subsystem consists of SSCs that transfer canisters from transportation casks
and aging overpacks into waste packages for delivery to the TEV. The canister transfer subsystem
also transfers TAD canisters and DPCs from transportation casks to aging overpacks.
1.2.4.2.2.1.1 Subsystem Functions

The functions of the canister transfer subsystem are to:

» Transfer TAD canisters and HLW and DOE SNF canisters from transportation casks to
waste packages

» Transfer TAD canisters and DPCs from transportation casks to aging overpacks

» Transfer TAD canisters from aging overpacks to waste packages

* Move waste packages to the waste package positioning room after loading.
1.24.2.2.1.2 Subsystem Location and Functional Arrangement
The canister transfer subsystem is located in the cask unloading rooms, canister transfer room, and
the waste package positioning rooms. The cask unloading rooms and canister transfer room are also
used to transfer canisters to aging overpacks for movement to the Aging Facility, WHF, and RF.
These areas are shown in Figures 1.2.4-2 and 1.2.4-3.

1.2.4.2.2.1.3 Subsystem and Components

ITS SSCs in the CRCF canister transfer subsystem that are similar to those used in other handling
facilities are described below.

Defense Waste Processing Facility/Idaho National Laboratory HLW Canister Grapple—The
Defense Waste Processing Facility/Idaho National Laboratory HLW canister grapple is used by the
canister transfer machine to lift canisters from transportation casks and place them within waste
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packages or into staging racks. This grapple uses three lifting jaws, equally spaced, to engage a
canister. This grapple has a mechanical jaw actuation mechanism with a double setdown safety
release feature. The grapple lifting feature interfaces with the canister transfer machine canister
grapple. When not in use, this canister grapple rests in the stand located in the canister transfer
machine maintenance area. The Defense Waste Processing Facility/Idaho National Laboratory
HLW canister grapple has a lifting capacity of 5 tons. This grapple is used in the IHF and CRCF.
Figures 1.2.4-43 and 1.2.4-44 provide details of the equipment. The logic diagram for the Defense
Waste Processing Facility/I[daho National Laboratory and West Valley Demonstration
Project/Hanford HLW canister grapple is shown in Figure 1.2.4-45. The logic diagram applies to
the IHF and the CRCF.

West Valley Demonstration Project/Hanford HLW Canister Grapple—The West  Valley
Demonstration Project/Hanford HLW canister grapple is used by the canister transfer machine to
lift HLW canisters from transportation casks and place them within waste packages or into staging
racks. The grapple uses three lifting jaws, equally spaced, to clamp onto a canister. The West
Valley Demonstration Project/Hanford HLW canister grapple has a lifting capacity of 10 tons. The
grapple lifting feature interfaces with the canister transfer machine canister grapple. When not in
use, the canister grapple rests in the canister grapple stand, located in the canister transfer machine
maintenance area. The grapple has a mechanical jaw actuation mechanism with a double setdown
safety release feature. Permanent pin connections are used to assemble the lift fixture, long reach
extension, and grapple lift bail. For details of this equipment, refer to Figure 1.2.4-46 for the
mechanical equipment envelope and Figure 1.2.4-44 for the process and instrumentation diagram.
These grapples are used in the IHF and CRCF. The logic diagram for the Defense Waste
Processing Facility/Idaho National Laboratory and West Valley Demonstration Project/Hanford
HLW canister grapple is shown in Figure 1.2.4-45. The logic diagram applies to the IHF and the
CRCF.

Canister Transfer Machine Canister Grapple—The canister transfer machine canister grapple
is used to lift lids from transportation casks and aging overpacks, interface with the HLW and
DOE SNF grapples to lift HLW and DOE SNF canisters, and lift DPCs and TAD canisters during
canister transfer operations.

The canister transfer machine canister grapple dimensional envelope has a 3-point lift equally
spaced with 60° jaw engagement and a grapple capacity of 70 tons. The canister transfer machine
canister grapple is provided with remote and local control capabilities to engage or disengage the
canister grapple, canister, and lids. Raising or lowering the canister transfer machine canister
grapple is possible only if the canister transfer machine canister grapple is either fully engaged or
fully disengaged. The canister transfer machine canister grapple is normally connected to the
canister transfer machine lower block assembly. Figures 1.2.4-47 and 1.2.4-48 provide details of
this equipment. The canister transfer machine grapples are used in the IHF, CRCF, WHF, and RF.
The logic diagram for the canister transfer machine canister grapple is shown in Figure 1.2.4-49.
The logic diagram applies to the IHF, CRCF, WHF, and RF.

Canister Transfer Machine—The canister transfer machine transfers canisters from a
transportation cask on a transfer trolley or an aging overpack on a site transporter to a waste
package. The canister transfer machine has a rated capacity of 70 tons. The canister transfer
machine also has the capability to transfer canisters to staging areas for temporary staging prior to
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transfer of canisters to the waste package. The canister transfer machine is used in the [HF, CRCEF,
WHE, and RF. This ITS machine is a special-purpose overhead bridge crane with two trolleys.
One trolley permanently supports a shield bell assembly, which is used to provide radiation
shielding for the canister during transfer operations. The second trolley houses the hoisting
machinery. The canister transfer machine, including loads, weighs approximately 400 to 500 tons,
depending on which facility the canister transfer machine is in and where it is located in the
facility. The CRCEF is equipped with two canister transfer machines; the system is designed with
anticollision features that allow both machines to operate at the same time. For details of this
equipment, refer to Figures 1.2.4-50 and 1.2.4-51.

The canister transfer machine operates in a semiautomated manner. Deliberate operator action is
required to initiate machine movement, canister guide sleeve operation, hoist operation, and grapple
engagement or disengagement. Coordinates for the transfer ports, lid staging areas, and other
locations are preprogrammed, allowing the canister transfer machine to accurately position itself at
the desired location in response to an operator command. Machine vision technology facilitates
positioning of the machine for transfer operations between casks and waste packages.

The shield bell trolley supports a shield bell. The shield bell incorporates steel and borated
polyethylene shielding to limit external dose rates to 100 mrem/hr on contact. The shield bell is
sized to accept a loaded canister.

Within the shield bell is a canister guide sleeve that is lowered through the transfer room floor prior
to lifting a TAD canister or a DPC from a transportation cask or aging overpack, and prior to
lowering a TAD canister or DPC into a waste package or aging overpack. The function of this guide
sleeve is to guide the canister into the cask, waste package, or aging overpack in the unlikely event
of a canister drop to ensure a flat-bottom drop.

The shield bell trolley is able to move along the span of the bridge girders to position the shield bell
over the floor openings in the canister transfer room. A motorized slide gate is provided at the
bottom of the bell to provide bottom shielding for the canister once it is inside the shield bell. A
motorized shield skirt is also provided to close any gap between the canister transfer machine
bottom plate and the floor surface to prevent any lateral radiation shine during a canister transfer
operation.

The canister transfer machine is equipped with double retention capability for lubricating oil at
locations where there is a potential for leaked oil to enter a breached canister.

Due to the configuration of the canister transfer machine in the facility, it is not possible for the
canister transfer machine to lift the bottom of a canister more than 45 ft above the cavity floor of the
transportation cask, aging overpack, or waste package.

The following is a description of the control and monitoring instrumentation for the canister
transfer machine:

» Canister Transfer Machine Bridge—The canister transfer machine bridge is provided
with both remote and local control capabilities to run the bridge in either direction along
the CRCF runway. The speed of the bridge is limited to 20 ft/min. In the CRCF, each
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canister transfer machine is provided with anticollision features to prevent the two
canister transfer machines from colliding. Each canister transfer machine is provided with
a slowdown or stop switch for bridge approach to the building runway stop. The
slowdown or stop switch initiates ramp down to zero speed prior to contact with the
building stop. A hardwired interlock is provided to prevent the bridge from moving in
either direction if the shield skirt is not raised. The logic diagram for the canister transfer
machine bridge is shown in Figure 1.2.4-52. The canister transfer machine logic diagrams
apply to the CRCF, IHF, WHF, and RF.

+ Shield Skirt and Slide Gate—The canister transfer machine shield skirt and slide gate
are capable of being operated either remotely or locally. Hardwired interlocks are
provided to prevent raising the shield skirt unless the slide gate is closed and opening the
slide gate unless the shield skirt is lowered. The skirt anticollision device stops canister
transfer machine travel in case an internal or external obstruction is encountered by the
skirt. The shield skirt position limit switches are also interlocked with the canister transfer
machine canister hoist and canister transfer machine bridge, shield bell, and canister hoist
trolley drives. The canister transfer machine canister hoist drive does not operate unless
the shield skirt is lowered. The shield skirt must be in the raised position to allow
operation of the canister transfer machine bridge, shield bell, and canister hoist trolley
drives. The power of the slide gate motor drive and torque switch settings limit the force
that can be applied to a canister, guide sleeve, or hoist rope if the slide gate were to
inadvertently close. Actuation of the torque switch trips the motor. The logic diagram for
the canister transfer machine shield skirt and slide gate is shown in Figure 1.2.4-53.

» Shield Bell Trolley—The shield bell trolley is provided with both remote and local
control capabilities to run the trolley in either direction along the canister transfer
machine bridge. The shield skirt must be raised to allow movement of the shield bell
trolley. The trolley is provided with slowdown/stop switches for approaches to runway
stops. The slowdown/stop switches initiate ramp down to zero speed prior to contact with
the runway stops. The logic diagram for the canister transfer machine shield bell trolley is
shown in Figure 1.2.4-54.

» Canister Hoist—The canister hoist is provided with both remote and local control
capabilities to operate the hoist in either direction. The shield skirt must be lowered and
the grapple either fully engaged or disengaged to allow movement of the canister hoist. A
means is provided for resetting of the emergency drum brake and for jogging the brake for
emergency load lowering. The logic diagram for the canister transfer machine canister
hoist is shown in Figure 1.2.4-55.

The following control system devices are provided for the safe operation of the canister hoist:

» Operating Range Limit—The canister hoist is provided with first hoist lower and upper
limit switches to limit the hook normal height operating range by stopping hoist
movement and setting the hoist brakes. If the canister hoist exceeds this operating range,
final hoist lower and upper limit switches are provided beyond the normal operating range
limit switches for additional protection. Actuation of either of the two final limit switches
will trip the power to the hoist and set the hoist holding brakes. Further hoisting or
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lowering is prevented until the operator can reactivate the hoist using local key-operated
switches and return the system to normal operating range, which happens only through
movement of the hoist in the direction opposite of the direction of travel that previously
activated the limit switch. The final hoist lower and upper limit switches are both
electrically and mechanically independent from the first hoist lower and upper limit
switches.

Two additional features are provided to limit the canister lift height that are independent
of the two upper-limit switches. Hoist travel is stopped on receipt of a signal from a
sensor that indicates when the load has cleared the canister transfer machine slide gate.
The hoist adjustable speed drive also stops the hoist at a designated setpoint
corresponding to a height lower than that of the first upper travel limit switch.

* Overspeed Switch—The overspeed switch is designed to stop the hoisting operation and
set the hoist holding and emergency brakes once an overspeed condition is reached. This
condition can be manually reset by the operator locally through a key-operated switch.

* Load Cell—The canister hoist is provided with a grapple hoist load cell that is set below
the grapple hoist capacity. Upon reaching the overload set limit, hoisting operation in the
raising direction is prevented but allows the operator to lower the load.

* Rope Misspool Sensor—The canister hoist is provided with a grapple hoist misspooling
sensor that trips the power to the hoist and sets the hoist holding brake. This condition can
be manually reset by the operator locally through a key-operated switch.

* Broken Rope Sensor—The canister hoist is provided with a grapple hoist broken rope
sensor that trips the power to the hoist and sets the hoist holding brake. This condition can
be manually reset by the operator locally through a key-operated switch.

* Hoist Dynamic Braking Resistors Temperature Monitor—A high braking resistors
temperature condition trips the hoist motor.

« Motor Winding Resistance Temperature Detectors—A high motor winding
temperature condition trips the hoist motor.

Canister Hoist Trolley—During normal operations, the canister hoist trolley is mechanically
coupled to the shield bell trolley and both trolleys operate as a unit, using the shield bell trolley
motor and controls. The speed of the trolleys is limited to 20 ft/min. However, the canister transfer
machine design allows for the canister hoist and shield bell trolleys to operate independently, if
required, such as for testing and maintenance.

To operate the canister hoist trolley independently of the shield bell trolley, the two trolleys must be
mechanically decoupled and the shield skirt must be raised. The canister hoist trolley is provided
with both remote and local control capabilities to run the trolley in either direction along the canister
transfer machine bridge. The trolley is provided with slowdown/stop switches for approaches to
runway stops. The slowdown/stop switches initiate ramp down to zero speed prior to contact with
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the runway stops. The logic diagram for the canister transfer machine canister hoist trolley is shown
in Figure 1.2.4-56.

Cask Port Slide Gate—The cask port slide gate is located in the floor of the canister transfer
room between the canister transfer room and the cask unloading room. The gate assembly consists
of two opposing sliding shield gates mounted on heavy-duty bearing blocks and single-edge
V-slides, a thick cover plate, two linear actuator drives (one for each gate), and a prefabricated
fitted embed for proper fit-up of the assembly. A motor for each gate provides the motive power to
move the gates.

The slide gates in the concrete floor and cover plate are flush and level to allow proper contact of
the retractable shield skirt for the canister transfer machine. The cask port slide gates are made of
steel. When closed, the cask port slide gates provide sufficient shielding to allow operators on the
deck when loaded casks are located in the cask unloading room. The cask port slide gate
incorporates steel and borated polyethylene shielding to limit external dose rates to 100 mrem/hr on
contact.

Each cask port slide gate assembly is interlocked with position switches, which prevent the cask port
slide gate from opening unless the canister transfer machine is in position over the cask port slide
gate. Operation of the cask port slide gate is controlled from the facility operations room. The power
of the slide gate motor drives and the torque switch settings limit the force that can be applied to a
canister, guide sleeve, or hoist rope if the slide gate were to inadvertently close.

The design of each cask port slide gate incorporates a criticality prevention feature to prevent
inadvertent placement of more than one DOE SNF canister in a waste container that lacks divider
plates. An interlock is provided to prevent the cask port slide gate from opening when an aging
overpack is present in the cask unloading room, unless the canister transfer machine is centered over
the cask port. Since the position of the canister transfer machine hoist is fixed at the center of the
machine, this interlock does not permit placement of multiple canisters in an aging overpack.

The cask port slide gates are provided with a facility operations room panel enable/disable switch
to operate the cask port slide gates in either the open or close direction. The enable/disable switch
must be in the enable position, equipment shield doors associated with the particular cask port slide
gates must be fully closed, and the canister transfer machine skirt must be in place for canister
removal to allow the gates to be opened. The cask port slide gates fully opened and fully closed limit
switches are provided to limit the gate travel in the opening and closing directions, respectively. The
cask port slide gates fully closed permissive signals are sent to the associated equipment shield door.

The cask port slide gate is used in the CRCF, IHF, WHF, and the RF. For details of this equipment,
refer to Figures 1.2.4-57 and 1.2.4-58. The logic diagram for the cask port slide gate (double) is
shown in Figure 1.2.4-59. This logic diagram applies to the CRCF, IHF, WHF, and RF.

Waste Package Port Slide Gate—The waste package port slide gate is located in the floor of the
canister transfer room between the canister transfer room and the waste package loading area of
the waste package positioning room. The gate assembly consists of two opposing sliding shield
gates mounted on heavy-duty bearing blocks and single-edge V-slides, a thick cover plate, two
linear actuator drives (one for each gate), and a prefabricated, fitted embed for proper fit-up of the
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assembly. A motor for each gate provides the motive power to move the gate. The slide gates in
the concrete floor and cover plate are flush and level to allow proper contact of the retractable
shield skirt for the canister transfer machine. The waste package port slide gates are made of steel.
When closed, the waste package port slide gates provide sufficient shielding to allow operators on
the deck when loaded waste packages are located in the waste package loading area. The waste
package port slide gate incorporates steel and borated polyethylene shielding to limit external dose
rates to 100 mrem/hr on contact.

Each waste package port slide gate assembly is interlocked with position switches, which keep the
slide gate from opening unless the canister transfer machine is in position over the waste package
port slide gate. Operation of the gate is controlled from the facility operations room. The power of
the slide gate motor drives and the torque switch settings limit the force that can be applied to a
canister, guide sleeve, or hoist rope if the slide gate were to inadvertently close.

The design of each waste package port slide gate incorporates a criticality prevention feature to
prevent inadvertent placement of more than one DOE SNF canister in a waste container that lacks
divider plates. An interlock is provided to prevent the waste package port slide gate from opening
when an TAD waste package is present below the waste package port, unless the canister transfer
machine is centered over the waste package port. Since the position of the canister transfer machine
hoist is fixed at the center of the machine, this interlock does not permit placement of multiple
canisters in a TAD waste package.

The waste package port slide gates are provided with a facility operations room panel enable/disable
switch to operate the waste package port slide gates in either the open or close direction. The
enable/disable switch must be in the enable position, equipment shield doors associated with the
particular slide gate must be fully closed, the waste package transfer trolley with shield ring must
be in place below the port, and the canister transfer machine must be in place with the shield skirt
lowered to allow the gate to be opened. The waste package port slide gates fully opened and fully
closed limit switches are provided to limit the gate travel in the opening and closing directions,
respectively. The waste package port slide gate fully closed permissive signals are sent to the
associated equipment shield door and waste package transfer trolley.

The waste package port slide gates are used in the CRCF and IHF. For details of this equipment,
refer to Figures 1.2.4-57 and 1.2.4-58. The logic diagram for the waste package port slide gate is
shown in Figure 1.2.4-59.

ITS SSCs that are unique to the CRCF canister transfer subsystem are described below.

TAD Canister Slide Gate—The TAD canister slide gate is located in the floor of the canister
transfer room between the canister transfer room and the canister staging area. The gate assembly
consists of a single sliding shield gate mounted on heavy-duty bearing blocks and single-edge
V-slides, a thick cover plate, a linear actuator, and a prefabricated fitted embed for proper fit-up of
the assembly. A motor for the gate provides the motive power to the gate.

The slide gate in the concrete floor and cover plate are flush and level to allow proper contact of the
retractable shield skirt for the canister transfer machine. The TAD canister slide gates are made from
steel. When closed, the TAD canister slide gate provides sufficient shielding to allow operators on
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the deck when canisters are located in the canister staging room. The TAD canister slide gate
incorporates steel and borated polyethylene shielding to limit external dose rates to 100 mrem/hr on
contact. Each TAD canister slide gate assembly is interlocked with position switches, which prevent
the TAD canister port slide gate from opening unless the canister transfer machine is in position over
the TAD canister port slide gate.

The design of each TAD canister slide gate incorporates a criticality prevention feature to prevent
inadvertent placement of more than one DOE SNF canister in a location that was not designed for
them. An interlock is provided to prevent the TAD canister slide gate from opening unless the
canister transfer machine is centered over the port. Since the position of the canister transfer
machine hoist is fixed at the center of the machine, this interlock does not permit placement of
multiple canisters in a TAD canister staging rack.

Operation of the TAD canister port slide gate is controlled from the facility operations room. The
power of the slide gate motor drive and the torque switch settings limit the force that can be applied
to a canister or hoist rope if the slide gate were to inadvertently close. The TAD canister slide gates
are provided with a facility operations room panel enable/disable switch to operate the TAD canister
slide gates in either the open or close direction. The enable/disable switch must be in enable position
and the canister transfer machine skirt must be in place for canister removal to allow the gate to be
opened. The TAD canister slide gate fully opened and fully closed limit switches are provided to
limit the gate travel in the opening and closing directions, respectively. For details of this equipment,
refer to Figures 1.2.4-58 and 1.2.4-60. Figure 1.2.4-61 shows the CRCF slide gate (single) logic
diagram.

DOE Canister Slide Gate—The DOE canister slide gate is located in the floor of the canister
transfer room between the canister transfer room and the canister staging rooms. When closed, the
DOE canister slide gate provides sufficient shielding to allow operators on the deck when loaded
casks are located in the canister staging areas. The DOE canister slide gate incorporates steel
shielding to limit external dose rates to 100 mrem/hr on contact.

The gate assembly consists of a single sliding shield gate mounted on heavy-duty bearing blocks
and single-edge V-slides, a thick cover plate, a linear actuator, and a prefabricated fitted embed for
proper fit-up of the assembly. A motor for the gate provides the motive power to the gate. The slide
gate in the concrete floor and cover plate are flush and level to allow proper contact of the retractable
shield skirt for the canister transfer machine. The DOE canister slide gates are made from steel. The
DOE canister slide gates are provided with a facility operations room panel enable/disable switch
to operate the DOE canister slide gates in either the open or close direction. The enable/disable
switch must be in enable position and the canister transfer machine skirt must be in place for canister
removal to allow the gate to be opened. For DOE canister slide gates, a common facility operations
room control switch and an enable/disable switch for both the slide gate motors are provided. The
DOE canister slide gates fully opened and fully closed limit switches are provided to limit the gate
travel in the opening and closing directions, respectively. The power of the slide gate motor drive
and the torque switch settings limit the force that can be applied to a canister or hoist rope if the slide
gate were to inadvertently close on a canister. For details of this equipment, refer to Figures 1.2.4-58
and 1.2.4-62. Figure 1.2.4-61 shows the cask port slide gate (single) logic diagram for the CRCF.
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Hanford Multicanister Overpack Canister Grapple—The Hanford multicanister overpack
(MCO) canister grapple is used by the canister transfer machine to lift MCO canisters from
transportation casks and place them within waste packages or into staging racks. The grapple uses
three lifting jaws, equally spaced, to engage a canister. The grapple has a lifting capacity of
15 tons. The grapple lifting feature interfaces with the canister transfer machine canister grapple.
When not in use, the Hanford MCO canister grapple rests in the canister grapple stand, located in
the canister transfer machine maintenance area. The grapple has a pneumatic jaw actuation with a
remotely operated fail-safe mechanical lock. Neither loss of air nor overpressurization causes the
grapple jaws to disengage and drop the load. The Hanford MCO canister grapple is provided with
remote and local control capabilities to engage or disengage the canisters. Raising or lowering the
grapple is possible only if the grapple is either fully engaged or fully disengaged with the load.
The Hanford MCO canister grapple is connected to the canister transfer machine canister grapple.
The grapple with a suspended canister is prevented mechanically from unintentional canister
disengagement. For details of this equipment, refer to Figures 1.2.4-63 and 1.2.4-64. The logic
diagram for the Hanford MCO canister grapples is shown in Figure 1.2.4-65.

SNF Canister Grapple, 18-in.—The 18-in. SNF canister grapple is used by the canister transfer
machine to lift DOE SNF canisters from transportation casks and place them within waste
packages or into staging racks. The grapple uses three lifting jaws, equally spaced, to engage a
canister. The grapple has a lifting capacity of 5 tons. The grapple lifting feature interfaces with the
canister transfer machine canister grapple. When not in use, the grapple rests in the SNF canister
grapple stand, located in the canister transfer machine maintenance area. The grapple has a
pneumatic jaw actuation with a remotely operated fail-safe mechanical lock. Neither loss of air
nor overpressurization causes the grapple jaws to disengage and drop the load. The grapple is
provided with remote and local control capabilities to engage or disengage the canisters. Raising
or lowering the grapple is possible only if the grapple is either fully engaged or disengaged with
the load. The 18-in. SNF canister grapple is connected to the canister transfer machine grapple.
The grapple with a suspended canister is prevented mechanically from unintentional canister
disengagement. For details of this equipment, refer to Figures 1.2.4-64 and 1.2.4-66. The logic
diagram for the 18-in. SNF canister grapple is shown in Figure 1.2.4-65.

SNF Canister Grapple, 24-in.—The 24-in. SNF canister grapple is used by the canister transfer
machine to lift DOE SNF canisters from transportation casks and place them within waste
packages or into staging racks. The 24-in. SNF canister grapple is also used to lift the waste
package inner lid for the HLW waste packages. The grapple uses three lifting jaws, equally
spaced, to clamp onto a canister. The grapple has a lifting capacity of 7 tons. The grapple lifting
feature interfaces with the canister transfer machine SNF canister grapple. When not in use, the
grapple rests in the canister grapple stand, located in the canister transfer machine maintenance
area. The grapple has a pneumatic jaw actuation with a remotely operated fail-safe mechanical
lock. Neither loss of air nor overpressurization causes the grapple jaws to disengage and drop the
load. The grapple is provided with remote and local control capabilities to engage or disengage the
canisters. Raising or lowering the 24-in. SNF canister grapple is possible only if the grapple is
either fully engaged or disengaged with the load. The grapple is connected to the canister transfer
machine canister grapple. The grapple with a suspended canister is prevented mechanically from
unintentional canister disengagement. For details of this equipment, refer to Figures 1.2.4-64 and
1.2.4-67. The logic diagram for the 24-in. SNF canister grapple is shown in Figure 1.2.4-65.
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DOE Canister Staging Racks—The DOE canister staging racks are steel structures that hold
HLW and DOE SNF canisters for staging purposes in the CRCF. The total staging capacity of the
rack assemblies is ten canisters. The location of the rack assemblies is shown in Figure 1.2.4-2
(Rooms 1021 and 1025). The staging racks provide seismic support for the canisters and, in
combination with pedestals for short canisters, supports the canister at an elevation that minimizes
potential drop height. The DOE canisters are sufficiently spaced by the DOE canister staging
racks to prevent criticality. A thermal barrier encloses the bottom and sides of the canisters to
control canister temperatures during certain fire scenarios. The staging area is ventilated to
remove decay heat. Figure 1.2.4-68 shows the mechanical equipment envelope for the DOE
canister staging racks, including the pedestals.

TAD Canister Staging Racks—The TAD canister staging racks are steel structures that hold
TAD canisters for staging purposes in the CRCF. The total staging capacity of the rack assemblies
is two canisters. The location of the rack assemblies is shown in Figure 1.2.4-2 (Rooms 1017 and
1022). The staging racks provide seismic supports for the canisters at an elevation that minimizes
potential drop height. The TAD canisters are sufficiently spaced by the TAD canister staging racks
to prevent criticality. A thermal barrier encloses the bottom and sides of the canisters to control
canister temperatures during certain fire scenarios. The staging area is ventilated to remove decay
heat. Figure 1.2.4-69 shows the mechanical equipment envelope for the TAD canister staging
racks.

1.2.4.2.2.2 Operational Processes
The operational processes for components in the canister transfer subsystem are described below.

The canister transfer subsystem transfers canisters between loaded transportation casks, aging
overpacks, and unloaded waste packages. The canister transfer subsystem transfers canisters
positioned in the cask unloading room to waste packages in the waste package positioning room.
The canister transfer subsystem can also transfer vertical DPCs from a cask in the unloading room
to an aging overpack located in the other cask unloading room.

Once a loaded transportation cask or aging overpack is positioned under the cask port slide gate in
the unloading room, the canister transfer machine is positioned over the cask port slide gate. The
canister transfer machine shield skirt is then lowered. The canister transfer machine slide gate and
the cask port slide gates are then opened.

For every type of cask, except those that contain DPCs, the appropriate grapple is lowered by the
canister transfer machine hoist to engage the cask lid. The cask lid is then raised into the shield bell,
the cask port slide gate and the canister transfer machine slide gate are closed, and the canister
transfer machine shield skirt is raised. The canister transfer machine then moves to the lid staging
area, and the lid is staged. The canister transfer machine then moves back to the position over the
cask port slide gate. The canister transfer machine shield skirt is lowered, and the cask port slide gate
and canister transfer machine slide gate are opened. If the cask contains a DPC, then the process of
staging the lid is not necessary, as the lid has been removed in the cask preparation area.

The canister guide sleeve is lowered through the cask port (for TAD canisters and DPCs only). The
grapple is lowered through the cask port to engage the canister. The canister is then raised into the
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canister transfer machine shield bell. Once the canister is raised up into the canister transfer
machine, the canister guide sleeve is raised, and the cask port slide gate and the canister transfer
machine slide gate are closed. Once both gates are closed, the shield skirt is raised preparatory to
placement of the canister.

At this point, there are three options for placement of the canister being handled:

1. If the TAD canister or DPC must be aged, it is loaded into an aging overpack for aging
at the Aging Facility.

Prior to removing the canister from the transportation cask, an empty aging overpack is
prepared to receive the canister. An empty aging overpack is brought with the site
transporter to the position below the cask port in the empty cask unloading room. The
canister transfer machine moves to the position over the cask port. The shield skirt is
lowered and the canister transfer machine slide gate and the cask port slide gate are
opened. The appropriate grapple is then lowered to engage the empty aging overpack
lid. The empty aging overpack lid is raised into the canister transfer machine shield bell.
The canister transfer machine slide gate and the cask port slide gate are closed and the
skirt is raised. The canister transfer machine then moves to the lid staging area and
stages the empty aging overpack lid.

The operations for removing the canister from the loaded transportation cask, as
described above, are then performed. The canister transfer machine, with a canister, is
moved to a position over the other cask port. The canister transfer machine shield skirt
is lowered, and the cask port slide gate and the canister transfer machine slide gate are
opened. The canister guide sleeve is lowered, and the canister is then lowered through
the cask port and placed in the aging overpack. The grapple is then retracted by the
canister transfer machine, the canister guide sleeve is raised, the canister transfer
machine and cask port slide gates are closed, and the canister transfer machine shield
skirt is raised. The canister transfer machine then moves to the lid staging area. The
canister transfer machine picks up the aging overpack lid from the staging area and
moves back to the position over the cask port. The canister transfer machine shield skirt
is lowered, the cask port slide gate and the canister transfer machine slide gate are
opened, and the aging overpack lid is replaced on the aging overpack.

A contamination survey of the canister is taken during the canister transfer operation to
determine surface contamination levels and assess if they are within acceptable limits.
If the surface contamination levels are not within acceptable limits, the canister is sent
to the WHF for decontamination.

The loaded aging overpack is then moved out of the cask unloading room to the cask
preparation area to be prepared to be moved by the site transporter to the aging pad.

2. If a canister cannot be directly placed in a waste package, it can be staged.

Staging areas are provided for TAD canisters, DOE SNF canisters, and HLW canisters.
The canister transfer machine moves to the appropriate staging location. The canister
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transfer machine shield skirt is lowered, the canister transfer machine slide gate is
opened, the staging area slide gate is opened, and the canister is lowered into the staging
position. Once the canister is in place, the grapple is retracted by the canister transfer
machine, the slide gates are closed, and the canister transfer machine shield skirt is
raised. The staged canister can be removed from the staging position for placement into
a waste package at a later time. The canister is removed in the same manner as
described above for removal of a canister from a transportation cask.

3. In the case where a canister does not need to be aged or staged, it can be directly loaded
into a waste package.

Prior to loading the canister in the waste package, an empty waste package must be
prepared to receive the canister and brought to the position below the waste package
port by the waste package preparation subsystem.

If a codisposal waste package is to be loaded with DOE SNF (including MCOs) or
HLW canisters, a waste package inner lid with integral shield plug is prestaged in the lid
staging area. The lid is obtained from the maintenance access room by the canister
transfer machine, via the maintenance access hatch, and placed in the lid staging area.

A canister is then removed from the transportation cask, aging overpack, or canister
staging area as described above. The canister transfer machine moves to the position
over the waste package port and the shield skirt is lowered. The waste package port and
canister transfer machine slide gates are opened, the canister guide sleeve is lowered
(for the TAD canister only), and the canister is lowered into the appropriate position in
the waste package (depending on the type of canister being processed). Once the
canister is in place, the grapple is retracted by the canister transfer machine, the canister
guide sleeve is raised, the waste package port and canister transfer machine slide gates
are closed, and the canister transfer machine shield skirt is raised. This placement
process is repeated several times for codisposal waste packages that will be loaded with
multiple canisters (DOE SNF or HLW canisters).

For codisposal waste packages, the waste package inner lid is placed on the waste
package prior to the waste package being sent to the waste package closure subsystem.
The canister transfer machine moves to the lid staging area, picks up the waste package
inner lid, and moves back to the position over the waste package port. The canister
transfer machine shield skirt is lowered, the canister transfer machine slide gate and
waste package port slide gate are opened, and the waste package inner lid is placed on
the waste package. The canister transfer machine and waste package port slide gates are
closed, and the canister transfer machine shield skirt is raised. The waste package is
moved to the position under the closure room via the waste package transfer trolley for
closure operations.
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1.2.4.2.2.3 Safety Category Classification
The following components of the canister transfer subsystem are classified as ITS:

* Canister transfer machine

* Canister transfer machine canister grapple

» Defense Waste Processing Facility/Idaho National Laboratory HLW canister grapple
* West Valley Demonstration Project/Hanford HLW canister grapple
» Hanford MCO canister grapple

* 18-in. SNF canister grapple

* 24-in. SNF canister grapple

* DPC lid adapter

 Cask port slide gate

» Waste package port slide gate

* DOE canister slide gate

* TAD canister slide gate

* DOE canister staging rack

* TAD canister staging rack.

1.2.4.2.2.4 Procedural Safety Controls to Prevent Event Sequences or Mitigate Their
Effects

The preclosure safety analysis identifies two procedural safety controls related to the operation of
components in the canister transfer subsystem of the CRCF. Table 1.9-10 identifies the unique
numbering of the preclosure procedural safety controls, as well as the associated facility or
operations area, SSCs, and bases.

PSC-13—To limit the probability of personnel receiving direct radiation exposure during
operations with the canister transfer machine, the canister transfer operating procedure will
include a warning that workers entering the CRCF canister transfer area (Room 2004) could
receive an inadvertent exposure if the canister transfer machine is away from a port with a waste
form present and the slide gate open. The procedures will require an independent verification that
the port slide gates are closed at the completion of a canister transfer operation.

PSC-14—To limit the probability that a loaded canister is not in a vertical orientation during
transfer, the canister transfer operating procedure will include a warning that the lowering of the
CRCEF canister transfer machine guide sleeve prior to lifting or lowering a DPC or TAD canister is
a procedural step important to the preclosure safety analysis. The canister transfer operating
procedure will include a prerequisite to confirm guide sleeve lowering prior to lifting or lowering
a DPC or TAD canister. The lowering of the guide sleeve will be independently verified.

1.2.4.2.2.5 Design Bases and Design Criteria

The nuclear safety design bases and design criteria for the canister transfer subsystem in the CRCF
are addressed in Table 1.2.4-4.
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1.2.4.2.2.6 Design Methodologies

The design methodologies used in the design of ITS SSCs in the canister transfer subsystem that are
similar to those in other handling facilities, including the canister transfer machine, grapples, and
DPC lid adapter, are in accordance with codes and standards provided in Section 1.2.2.2. The
methodologies used in the design of the cask port, waste package port, DOE canister and TAD
canister slide gates, and the DOE and TAD canister staging racks are in accordance with
Section Q1.2 of ANSI/AISC N690-1994.

1.2.4.2.2.7 Consistency of Materials with Design Methodologies

Materials of construction used in the design of the ITS SSCs in the canister transfer subsystem that
are similar to those in other handling facilities, including the canister transfer machine, grapples,
and DPC lid adapter are in accordance with codes and standards provided in Section 1.2.2.2.

Materials of construction used in the design of the cask port, waste package port, DOE canister and
TAD canister slide gates, and DOE and TAD canister staging racks are in accordance with
Section Q1.4 of ANSI/AISC N690-1994.

1.2.4.2.2.8 Design Codes and Standards

The principal codes and standards applicable to the canister transfer subsystem are identified in
Table 1.2.2-12.

1.2.4.2.2.9 Design Load and Combinations

The load combinations used in the design of ITS SSCs for the canister transfer subsystem that are
similar to those in other handling facilities, including the canister transfer machine, grapple, and
DPC lid adapter, are in accordance with codes and standards provided in Section 1.2.2.2. The design
load combinations analyzed include normal and event sequences and the effects of natural
phenomena. The load combinations and applicable stress limit coefficients used in the design of the
cask port, waste package port, DOE canister and TAD canister slide gates, and DOE and TAD
canister staging racks are in accordance with Table Q1.5.7.1 of ANSI/AISC N690-1994.

1.2.4.2.3 Waste Package Closure Subsystem

The waste package closure subsystem performs the operations to complete the closure of the waste
package. The waste package closure subsystem for the CRCF is the same as the waste package
closure subsystem for the IHF, including the process and equipment in the waste package closure
room and supporting areas, although the physical arrangement may vary between the IHF and
CRCEF. Because the waste package closure subsystems are the same, they are described only in this
section.

The waste package closure subsystem in the CRCF closes waste packages that have been loaded
with TAD canisters, DOE SNF canisters, or HLW canisters. The CRCF does not process any naval
SNF canisters.
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Waste package closure involves engaging and welding the inner lid spread ring, inerting the waste
package with helium, setting and welding the outer lid to the outer corrosion barrier, performing
leak testing on the inner vessel closure, performing nondestructive examination of welds, and
conducting postweld stress mitigation on the outer lid closure weld. The top of the waste package
with the components affected by the waste package closure subsystem and a representation of the
typical closure design are shown in Figure 1.2.4-70. The waste package closure system flow
diagram is shown in Figure 1.2.4-71. The physical location of the waste package closure subsystem
in the CRCF (Room 2007) is shown in Figure 1.2.4-3.

1.2.4.2.3.1 Subsystem Description

The waste package closure subsystem and its subsystems have been categorized as non-ITS except
for a limited portion of the subsystem, including the bridge of the remote handling system, which
is categorized as ITS in order to protect against structural collapse of the bridge due to a spectrum
of seismic events. The basis for the non-ITS classification is that no event sequences take credit for
this system for the prevention, reduction of frequency, or mitigation of an event sequence. Although
this subsystem, except for the bridge of the remote handling system, is non-ITS, it is a crucial
component of the operation and therefore is described in greater detail than other non-ITS
subsystems. The weld process of the waste package closure subsystem is controlled as a special
process by the Quality Assurance Program. The activities performed by the system are controlled
by approved procedures.

The principal components of the system include welding equipment; nondestructive examination
equipment for visual, eddy current, and ultrasonic inspections of the welds and leak detection; stress
mitigation equipment for treatment of the outer lid weld; inerting equipment; and associated robotic
arms. Other equipment includes the spread ring expander tool, leak detection tools, cameras, and the
remote handling system. The system performs its functions through remote operation of the system
components.

The waste package closure subsystem uses a limited quantity of water after completion of welding
the outer lid. Water is used for the ultrasonic inspection of the outer lid weld and the stress mitigation
process. The design criteria for these applications require features to limit the quantity of water that
can come into contact with the waste package. Because of the limited quantity of water in the waste
package closure subsystem components and the inner and outer lids being installed before the water
is used, introduction of this water into the waste package is not considered credible.

The capability of the waste package closure subsystem will be confirmed by demonstration testing
of a full-scale prototype system. The prototype includes welding, nondestructive examinations,
inerting, stress mitigation, material handling, and process controls subsystems. The objective of the
waste package closure subsystem prototype program is to design, develop, and construct the
complete system required to successfully close the waste package. An iterative process of revising
and modifying the waste package closure subsystem prototype will be part of the design process.
When prototype construction is finalized, a demonstration test of the closure operations will be
performed on only the closure end of the waste package; thus, the mock-up will be full diameter but
not full height as compared to the waste package. The purpose of the demonstration test is to verify
that the individual subsystems and integrated system function in accordance with the design
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requirements and to establish closure operations procedures. This program is coordinated with the
waste package prototype fabrication program.

1.2.4.2.3.1.1 Subsystem Functions
The principal functions of the waste package closure subsystem are to:

» Perform a seal weld between the spread ring and the inner lid, the spread ring and the
inner vessel, and the spread ring ends; perform a seal weld between the purge port cap and
the inner lid; and perform a narrow groove weld between the outer lid and the outer
corrosion barrier.

» Perform nondestructive examination of the welds to verify the integrity of the welds and
repair any minor weld defects found.

» Purge and fill the waste package inner vessel with helium gas to inert the environment.

» Perform a leak detection test of the inner lid seals to ensure the integrity of the helium
environment in the inner vessel.

» Perform stress mitigation of the outer lid groove closure weld to induce compressive
residual stresses.

1.2.4.2.3.1.2 Subsystem Location and Functional Arrangement

The waste package remains on the ground floor of the CRCF during the closure process. The loaded
waste package is moved on a trolley within the waste package positioning room from the loading
position to the closure position below the closure room. Before the waste package and pallet
assembly is loaded into the waste package transfer trolley, a pedestal is placed in the waste package
transfer trolley so that when the waste package is upended, the top of the waste package is at a fixed
elevation to accommodate the waste package closure subsystem. The top of the waste package is
accessible from the closure room operating floor.

The closure room is located in a shielded area. There is one closure room with two sets of closure
equipment in the CRCF. A large-diameter bearing and mounting plate assembly is bolted directly
to the operating floor for each set of closure room equipment. The robotic arms are mounted to the
rotating portion of the bearing and plate assembly. The robotic arms position the end effectors (using
various tools and devices) to perform the welds and inspections. A remote handling system inside
the closure room is used to position the closure lids and tools for inerting, leak detection, spread ring
expansion, and stress mitigation. The waste package closure room crane runs the length of the
closure room area. Near the closure room is a waste package closure support room that is mainly
used for tool maintenance. The waste package closure operator workstations are located in the
facility operations room in the CRCF.

Figure 1.2.4-72 shows a partial view of the closure room. Tools and devices are staged in specific
storage locations to facilitate remote operation of the system. Figure 1.2.4-73 shows the waste
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package closure room robotic arms. Figure 1.2.4-74 shows the robotic arms mechanical equipment
envelope.

1.2.4.2.3.1.3 Subsystem and Components

Welding Subsystem—The gas tungsten arc welding process is used for waste package closure
welds and weld repairs. Welding is performed in accordance with procedures qualified to the
2001 ASME Boiler and Pressure Vessel Code (ASME 2001, Section IX), as noted below:

» The spread ring and purge port cap welds are two-pass seal welds.
» The outer lid weld is a multipass full-thickness groove weld.

Welding process procedures will be developed that identify the required welding parameters. The
process procedures will:

* Identify the parameters necessary to consistently achieve acceptable welds
+ State the control method for each weld parameter and the acceptable range of values.

Welding end effectors consisting of welding equipment attached to robotic arms are used to
accomplish the welding. Each welding end effector includes the following:

* Welding torch

» Wire feed positioner

» Wire guide

» Automatic voltage control and oscillation axis

» Temperature sensor

» Seam tracker and laser profile measurement sensor
» Arc viewing cameras

 Tool interface device.

Figure 1.2.4-75 shows the welding end effector. The cooling air hose and shielding gas hose
connections are on the welding torch and the closure room wall; the hoses are routed using a cable
management chain.

For normal welding, two robotic arms with end effectors are utilized, each with a coverage of over
180° of arc. Separate sets of end effectors are used for welding and inspection. Additionally, a repair
end effector is used to remove minor weld defects.

The welds are inspected in accordance with examination procedures developed using 2001 ASME
Boiler and Pressure Vessel Code (ASME 2001, Section V and Section III, Division 1,
Subsection NC) as a guide, with modification as appropriate:

+ Seal welds—visual inspection
* Groove welds—visual, eddy current, and ultrasonic inspection.

2001 ASME Boiler and Pressure Vessel Code, Section III, Subsection NC (ASME 2001), specifies
liquid penetrant or magnetic particle techniques for surface inspection and repair groove inspection.
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These techniques are manually performed and involve the use of special liquids or loose powders
that produce additional waste streams, making them unsuitable for use in a high-radiation
environment, remote operation, or elevated temperature applications. A further limitation is that
magnetic particle testing is not applicable to Alloy 22 (UNS N06022), due to its lack of
ferromagnetic character. The eddy current technique is used due its ability to perform the same task
without using special liquids or powders, its suitability for the Alloy 22 material, and its adaptability
to remote operations using robotic manipulators. Eddy current inspection is used to detect
surface-breaking defects in the outer lid weld. Since 2001 ASME Boiler and Pressure Vessel Code,
Section V (ASME 2001), has no strictly applicable section for weld surface eddy current testing
examination, the ultrasonic testing examination article (Section V, Article4, Mandatory
Appendices I and II, and Nonmandatory, Appendix E) and the “Eddy Current Examination of
Tubular Products” (Section V, Article 8) of the ASME code is used as a guide to develop the detailed
written procedure as is appropriate for the specific equipment and acceptance criteria. The specifics
of the eddy current testing calibration processes will be defined to set the sensitivity of the
equipment to detect defects greater than the acceptance criteria of 1/16 in. Calibrating the complete
eddy current testing examination system will be performed at the beginning of each examination
and confirmed at the end of data acquisition for the examination of the closure weld. A decrease in
sensitivity of greater than 20% during confirmation of calibration requires that the prior
examination be repeated with a recalibrated system (using Section V, Article 4 (ASME 2001) as a
guideline).

2001 ASME Boiler and Pressure Vessel Code, Section III, Subsection NC (ASME 2001), permits
radiographic or ultrasonic examination of the volume of a weld. Inspection is required for the entire
volume of the outer lid weld with an acceptance criteria of 1/16 in. or less. Because of the waste
package configuration, the outer weld of the waste package is not accessible to radiographic
examination. The ultrasonic examination method, using water as a couplant film and as a coolant for
the ultrasonic piezo-electric transducer, is therefore used for inspecting the volume of the outer lid
weld. The calibration and calibration confirmation process of the ultrasonic testing will be
completed per 2001 ASME Boiler and Pressure Vessel Code (ASME 2001), Section V, Article 4,
Mandatory Appendices I and II, and Nonmandatory, Appendix E, with the modification that the
calibration block will be appropriate for the acceptance criteria. The general requirements in
Article 4 of the ASME code are satisfied by calibrating and confirming calibration with the same
electronics and probes (transducers and search units) used in the examination, using the calibration
blocks that are located in the closure area, and deploying the probes to make the scans with the same
robots.

An eddy current/ultrasonic inspection end effector is used for the outer lid groove weld inspection.
This end effector includes the appropriate probes and transducers. The inspection end effector is in
contact with the weld surface and automatically maintains alignment with weld seam. The
inspection end effector is capable of meeting the requirement to detect weld defects of 1/16 in. or
greater. This capability is demonstrated as part of the process qualification, and the end effector is
checked with a calibration block.

2001 ASME Boiler and Pressure Vessel Code, Section V, Article 4, Mandatory Appendices I and I,
and Nonmandatory, Appendix E (ASME 2001), has no strictly applicable section for visual testing
using a laser profiling sensor. The visual testing hardware used to perform the inspection is a laser
profiling sensor capable of detecting and measuring defects exceeding the acceptance criteria that
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require geometric measurements of the outer lid groove weld and inner lid seal welds such as
undercut or underfill. The sensor provides data to make quantitative determinations on the
workmanship of the welds and immediately adjacent areas as it pertains to effectively applying
subsequent nondestructive examination to the welds. The laser profiling sensor is on the welding
end effector. The arc viewing cameras on the welding end effector or the video camera on the
ultrasonic testing/eddy current testing end effector provide views of the tooling and weld joint to
support full remote operation but are not designed to be appropriate for visual testing. Confirming
the functionality and capability of detecting indications greater than the acceptance criteria of the
visual testing system requires a method that determines that relative distance measures are within
specification of the laser profiling sensor.

A weld dressing end effector is used for weld repairs. The defect is removed, resulting in an
excavated cavity of a predetermined contour. The excavated cavity surface is inspected using the
eddy current inspection end effector. Then the cavity is welded and inspected in accordance with the
welding and inspection procedures.

Stress Mitigation Subsystem—The stress mitigation process for the outer lid closure weld is
controlled plasticity burnishing. Controlled plasticity burnishing is a patented method of
controlled burnishing to develop specifically tailored compressive residual stress with associated
controlled amounts of cold work at the outer surface of the waste package outer lid closure weld.
The basic tool consists of a ball that rolls across the surface of the weld. The pressure from the ball
causes plastic deformation to occur resulting in a compressive state of stress after the ball passes.
Water is used as a coolant for the controlled plasticity burnishing process. The design of the tool
provides a seal around the processing ball and limits the quantity of water released to a very thin
film on the ball surface. Any accumulation of water on the waste package, though not anticipated,
quickly evaporates.

Inerting Subsystem—The inner vessel of the waste package is evacuated and backfilled with
helium through a purge port on the inner lid. The inner vessel of the waste package is evacuated by
the inerting system vacuum pump. The system is designed to draw a vacuum in the waste package
to a maximum pressure of 3 torr. The exhaust is contained and vented to the HVAC subsystem.
The helium is supplied by the service gas system. The helium is supplied to the inner vessel purge
port. The inner vessel internal condition is maintained at a pressure of at least 2 psig, and the
maximum quantity of oxidizing gases will be limited to a total of 1 g-mol. There is a pressure
detector in the inlet line to the waste package that inputs vacuum and helium pressure to the
system controller, which starts and stops the vacuum pump and opens and shuts valves as the
waste package is taken through two vacuum and backfilling cycles. The inerting process is in
accordance with the inerting process described in NUREG-1536 (NRC 1997), Sections 8.0
and V.1. The waste package inerting system piping and instrumentation diagram is shown in
Figure 1.2.4-76.

The purge port tool forms a seal over the purge port in the inner lid. The purge port tool retracts and
reinserts the purge port plug during the inerting process. The purge port tool and the vacuum and
helium hoses are positioned by the remote handling system. After the waste package inner vessel is
backfilled by helium, both the spread ring welds and the purge port plug are leak tested in
accordance with 2001 ASME Boiler and Pressure Vessel Code (ASME 2001, Section V, Article 10,
Appendix IX) to verify that no leakage can be detected that exceeds the rate of 107 std cm?/s. Leak
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test tools are positioned by the remote handling system over the purge port and the seal weld at the
spread ring.

Control and Data Management Subsystem—The control and data management subsystem
controls operations in the closure room. It ensures reliability, accuracy, and consistency of welds
through the use of self-monitoring devices and operator alarms. It coordinates the movement of
equipment so that interferences are avoided. It permits remote operation of the welding,
inspection, and inerting functions so the operator can remain outside of the shield walls and
maintain as low as is reasonably achievable occupational exposures. The software for the
subsystem is developed and tested in accordance with approved validation and verification
procedures.

The control and data management subsystem operates at two control levels: (1) supervisory and
(2) process and hardware. This supervisory control level of control gives supervisors oversight of
closure operations at workstations and access to operational status reports. It provides at the
workstations the status of interfacing facilities. It receives information from the workstations
about the status of in-process waste package closures and directs the information to the DCMIS.
The process and hardware control level gives individual operators control over closure room
equipment. There are three types of process and hardware control workstations for each closure
room:

* Closure Room Material Handling Station—Remote-controlled equipment moves
material and tools around the closure room. This station controls those movements, waste
package identification and verification, and material tracking.

* Welding Control Station—Oversees the welding operations and adjusts welding end
effector parameters. The welding control station is operated automatically but under the
supervision of an operator.

» Inspection Station—Operates the inspection end effector for placement and use of eddy
current probes and ultrasonic probes. Provides the necessary data to assess the adequacy
of the welds.

Closure Room Material Handling Subsystem—The closure room material handling subsystem
moves materials and equipment into the closure room, moves materials and components within
the closure room, and removes materials and components from the closure room for maintenance
or replacement. The 15-ton and 5-ton cranes include bridge-to-rail and trolley-to-rail restraining
devices to prevent bridge derailment during seismic events. The closure room cranes are designed
to accommodate the weight of the anticipated loads, including the heaviest load and associated
lifting devices or grapple, using the methods and practices of ASME NOG-1-2004 for a Type III
crane.

The equipment associated with the non-ITS portions of the closure room material handling
subsystem is described below:

* A remote handling system performs the majority of the closure room material handling
operations. The remote handling system is a top-running, bridge-mounted,
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electro-mechanical system with a trolley, telescoping vertical mast, and associated
manipulator arm attached to the end of the mast. The waste package closure subsystem
and its subsystems have been categorized as non-ITS except for the bridge of the remote
handling system, which is categorized as ITS, in order to protect against structural
collapse of the bridge due to a spectrum of seismic events. This 3-ton remote handling
system travels the width and length of the closure room to move equipment and materials.
It is indexed and programmed to obtain tools and lids from staging locations and position
them on the waste package. It can also be used to handle other unplanned moves, if
necessary. The CRCF waste package closure room remote handling system mechanical
equipment envelope is shown in Figure 1.2.4-77.

* A 15-ton closure room crane operates over the closure room for maintenance operations.
This bridge crane is located above the remote handling system and runs on a separate set
of rails. Figure 1.2.4-78 shows the waste package closure room crane mechanical
equipment envelope and Figure 1.2.4-79 shows the waste package closure room crane
mechanical handling process and instrumentation diagram.

* A 5-ton closure support room crane is provided for the closure support area adjacent to
the closure room in the CRCF. This crane is used to handle and move heavy items, such as
waste package lids, in the closure support area. Figure 1.2.4-80 shows the closure support
room crane mechanical equipment envelope and Figure 1.2.4-81 shows the process and
instrumentation diagram for the waste package closure support room crane.

» A closure transfer cart moves materials such as waste package lids and welding and
inspection tools to and from the closure support room and the closure room. The closure
transfer cart is a rigid platform that functions as a table. Single-flanged wheels are
mounted to the base of the cart, which rides on rails in the floor. The closure transfer cart
is driven by a linear synchronous motor system, magnetically coupled with the cart. The
linear synchronous motor system has two parts: an array of fixed linear synchronous
motors (electromagnet modules) that are placed in a trench in the floor and an associated
permanent magnet array fixed to the bottom of the cart.

Details of the design of the bridge of the remote handling system, which is ITS, are presented below.

ITS Component Description—The bridge of the remote handling system constitutes the ITS
portion of the waste package closure subsystem. The remote handling system bridge is designed in
accordance with the applicable provisions of ASME NOG-1-2004, Type II crane for loads and
accelerations associated with a DBGM-2 seismic event. There is sufficient margin in the design
standard such that designing to a DBGM-2 seismic event ensures that the probability of collapse
for more severe seismic events is acceptably low. The remote handling system bridge is required
not to fall on the waste package.

Operational Processes—The 3-ton remote handling system travels the width and length of the
closure room to move equipment and materials associated with the waste package closure process.

Safety Category Classification—The bridge portion of the remote handling system is ITS
because it is relied on to reduce the probability of collapse due to a spectrum of seismic events.
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Procedural Safety Controls to Prevent Event Sequences—There are no procedural safety
controls associated with the bridge of the remote handling system.

Design Bases and Design Criteria—The nuclear safety design bases and design criteria for the
bridge of the remote handling system in the CRCF are addressed in Table 1.2.4-4.

Design Methodologies—The design methodologies for the design of the ITS bridge of the remote
handling system are in accordance with ASME NOG-1-2004, Type II.

Consistency of Materials with Design Methodologies—Materials utilized for the structural
aspects of the bridge of the remote handling system are in accordance with ASME NOG-1-2004,
Type I1.

Design Codes and Standards—The bridge of the remote handling system is designed in
accordance with ASME NOG-1-2004, Type II.

Design Load and Combinations—The load combinations used in the design of the bridge of the
remote handling system are in accordance with ASME NOG-1-2004, Type I1.

1.2.4.2.3.2 Operational Processes

A loaded waste package is moved to beneath the opening in the closure room floor by the waste
package transfer trolley. The waste package is positioned at the process height by the use of
pedestals to ensure that it is at the correct height to be within the reach of the robotic arms.

On loss of power, the cranes stop operation and hold their loads. The robotic arms and end effectors
are connected to a normal uninterruptible power supply so that welding operations can be shut down
in a controlled manner. On restoration of normal power, manual operator action from the
workstations is required to restart the processes.

The helium for the backfill of the inner vessel and the argon-helium blend shielding gas for the
welding are supplied from the service gas subsystem. The welding torches are cooled using
instrument air.

Since the waste packages are loaded with canistered waste, they are not expected to require
decontamination. The closure weld joint and adjacent surfaces of the waste package are surveyed
and decontaminated, if needed, prior to welding.

The control and data management subsystem interfaces with the DCMIS and the electrical power
system. Remote readout of workstation displays is provided in the Central Control Center in the
Central Control Center Facility.

The waste package closure subsystem equipment requires periodic adjustments, repairs, and
replacements. Components and equipment are provided with features such as quick-release
connections for cables and hoses and release handles or actuators to allow easy removal for
maintenance. Maintenance takes place in the closure room and the closure support area.
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Waste package closure welding, nondestructive examination, stress mitigation, and inerting are
conducted in accordance with approved administrative controls. The processes for waste package
closure welding, nondestructive examination, stress mitigation, and inerting will be developed in
accordance with the codes and standards identified in Section 1.2.4.2.3.3. The processes are
monitored by qualified operators, and resulting process data are checked and verified as acceptable
by qualified individuals.

Waste package closure welding, nondestructive examination, stress mitigation, and inerting normal
operating procedures will specify, for example, the welding procedure specification, nondestructive
examination procedure, qualification and proficiency requirements for operators and inspectors,
and acceptance and independent verification records for critical process steps.

The following paragraphs present a description of the normal operational sequence.

Waste Package Transfer Trolley Delivers Waste Packages—The loaded waste package on the
waste package transfer trolley is moved to the waste package closure station. The waste package is
ready for closure.

Identify and Determine Position of Waste Package in Closure Room—The waste package,
lids, purge port caps, spread rings, and other components have identifiers for traceability. The
waste package and components are validated to ensure proper identity. The waste package closure
subsystem detects and records the position and orientation of the waste package.

Place Inner Lid with Spread Ring—For the TAD waste packages, the waste package closure
system places the inner lid with spread ring in the CRCF closure room. For DOE SNF and HLW
waste packages, the canister transfer machine places the inner lid with integral shield plug in the
waste package loading station prior to moving the waste package for closure within the
positioning room.

Expand Spread Ring into Inner Vessel Spread Ring Groove—When in position beneath the
opening in the closure room floor, the spread ring expander tool is used to expand the spread ring
into the groove in the inner vessel, which holds the inner lid in place for welding.

Weld Spread Ring to Inner Lid and Inner Vessel—The spread ring is tack welded to the inner
lid and inner vessel and then welded to the inner lid and inner vessel with a two-pass seal weld.
The spread ring segment ends are then welded with a two-pass seal weld. The welds are visually
inspected. Weld repair is performed, if required.

Evacuate and Backfill Waste Package with Helium—The inner vessel is evacuated through a
purge port in the inner lid to remove interior oxidizing gases to the maximum extent practicable.
The purge port plug arrives already threaded into the purge port and is partially retracted before
operations begin. The vacuum is held for at least 30 minutes without any additional air removal to
verify adequate moisture removal. After the waste package has held the vacuum for at least
30 minutes at a maximum of 3 torr, the waste package is backfilled and pressurized with helium to
a pressure of at least 2 psig. After the waste package is pressurized, the inner vessel is evacuated
for a second time to 3 torr, without a hold time, and again backfilled and pressurized with helium
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to at least 2 psig. Once the evacuating and backfilling operations are complete, the purge port plug
is fully seated in the purge port.

Helium Leak Test Welds at Spread Ring—The spread ring leak test tool is placed over the
spread ring welds to be tested. The space between the spread ring and the leak test tool is
evacuated and monitored for the presence of helium.

Helium Leak Test at Purge Port—A helium leak test of the purge port plug is performed. The
purge port is covered by the purge port cap, which is then tack and seal welded. After the cap is
attached, the tack and seal welds securing the cap are visually inspected. Weld repair is performed,
if required.

Place Outer Lid and Weld to Outer Corrosion Barrier—The outer lid is put in place and tack
welded to the outer corrosion barrier. The tack welds are visually inspected. The outer lid is then
multipass groove welded to the outer corrosion barrier. After each weld pass, the weld is inspected
using ultrasonic methods. After the final weld pass, the welds are inspected using visual, eddy
current, and ultrasonic methods. Weld repair is performed, if required.

Stress Mitigate Outer Lid Weld—Controlled plasticity burnishing is performed on the final
closure weld by inducing compressive stresses into the outer surface of the weld. After controlled
plasticity burnishing is complete, the welds are again inspected using visual, eddy current, and
ultrasonic methods. Weld repair is performed, if required; the stress mitigation is repeated; and the
weld is reinspected.

1.2.4.2.3.3 Design Codes and Standards

The waste package closure subsystem-related welds, weld repairs, and inspections are performed
in accordance with 2001 ASME Boiler and Pressure Vessel Code (ASME 2001, Section II, Part C;
Section III, Division I, Subsection NC; Section IX; Section V).

Waste package closure subsystem SSCs are designed using the methods and practices in the
applicable sections of the codes and standards presented below:

* ANSI/AWS A5.32/A5.32M-97, Specification for Welding Shielding Gases
* ASME B30.20-2003, Below-the-Hook Lifting Devices
» NFPA 801, Standard for Fire Protection for Facilities Handling Radioactive Materials

* ASME NOG-1-2004, Rules for Construction of Overhead and Gantry Cranes (Top
Running Bridge, Multiple Girder).

The inerting of the waste package is performed in accordance with the applicable sections of
NUREG-1536, Standard Review Plan for Dry Cask Storage Systems (NRC 1997).
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1.2.4.2.4 Waste Package Loadout Subsystem
1.24.24.1 Subsystem Description

The waste package loadout subsystem consists of SSCs necessary to transport and orient the sealed
waste packages for transfer to the TEV.

1.2.4.2.4.1.1 Subsystem Functions

The waste package loadout subsystem receives sealed waste packages after closure operations and
prepares them for transfer to the emplacement and retrieval system.

1.2.4.2.4.1.2 Subsystem Location and Functional Arrangement

The loadout of sealed waste packages takes place in the waste package loadout room. The area
where the waste package loadout operations take place is shown in Figures 1.2.4-2 and 1.2.4-3.

1.24.24.1.3 Subsystem and Components

ITS SSCs in the CRCF waste package loadout subsystem, which are also used in the IHF, are listed
below and described in this section.

Waste Package Loadout Room Equipment Shield Doors (Type 4)—The two waste package
loadout room equipment shield doors provide equipment and personnel access to the waste
package loadout room. Each waste package loadout room equipment shield door is a single panel,
slide-type door, made up of two thick steel plates with neutron-absorbing material. Each door is
operated by an electric motor turning a screw, which interacts with a door-mounted bracket. The
door overlaps the aperture on the top, bottom, and both sides to prevent streaming. The weight of
the door is supported by rollers under the bottom of the door, which run in a floor-recessed
channel. The equipment shield doors are controlled from the facility operations room. A local
emergency open button is provided. An interlock to a dedicated radiation monitor within the
loadout area is provided to prevent the equipment shield door from opening during transfer of a
waste package from the waste package transfer trolley to the TEV. The doors are also provided
with obstruction sensors, such that they cannot close if the TEV, or other equipment, is in the way.
For details of waste package loadout room equipment shield doors, refer to Figures 1.2.4-20 and
1.2.4-82. The logic diagram for waste package loadout room equipment shield doors is shown in
Figure 1.2.4-83.

Waste Package Positioning Room Equipment Shield Doors (Type 4)—The waste package
positioning room equipment shield doors provide equipment and personnel access to the waste
package positioning rooms. The design of these equipment shield doors is the same as that of the
waste package loadout room equipment shield doors described above.

The equipment shield doors are controlled from the facility operations room. A local emergency
open button is provided. The equipment shield doors are interlocked with the waste package port
slide gate, such that the doors cannot be opened unless the slide gate is in the closed position. The
equipment shield doors are also interlocked with the waste package loadout room equipment shield
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doors and waste package loadout room personnel shield doors such that the waste package
positioning room equipment shield doors cannot open if any of the other doors are open. The doors
are also provided with obstruction sensors, such that they cannot close if the waste package transfer
trolley, or other equipment, is in the way of closing. For details of these equipment shield doors,
refer to Figures 1.2.4-20 and 1.2.4-82. The logic diagram for the waste package positioning room
equipment shield doors is shown in Figure 1.2.4-84.

Waste Package Loadout Room Personnel Shield Door—The personnel shield doors provide
access from the waste package loadout room to personnel corridors or an HVAC room. The
personnel shield doors are hinged on one side for a swing-open operation. Each door works in
conjunction with a personnel access door that provides emergency egress, air seals, and/or secure
entry features. The doors are larger than the door aperture on the top and both sides to prevent
streaming. The gap on the bottom of the door is shielded by use of a riser plate mounted to the
floor. Latches for the door keep the door closed during waste package processing or open when
personnel are present within the loadout room. Sensors on the door latches provide indication to
the facility operations room that the door is latched opened, latched closed, or ajar. The sensors
also provide signals to lights on the outside of the associated personnel access door, providing
indication that the personnel shield door is open or closed.

For each personnel access door there are two locked or encoded handswitches. One is local to the
personnel access door, and the second is located in the facility operations room. Both switches must
be operated to allow personnel entry to the waste package loadout room. Each personnel access door
is also interlocked with a dedicated radiation monitor within the waste package loadout room to
prevent the door from being opened during transfer of a waste package from the waste package
transfer trolley to the TEV.

Latches and door positions are remotely indicated at the facility operations room. This equipment
is used in the CRCF and IHF. For details of this equipment, refer to Figures 1.2.4-85 and 1.2.4-86.
The logic diagram for the personnel shield door is shown in Figure 1.2.4-87.

Waste Package Transfer Trolley—The waste package transfer trolley is used to orient and
transport a waste package for receipt of canisters, lid installation, and delivery to the TEV. The
capacity of the waste package transfer trolley is 100 tons. The waste package transfer trolley
consists of two main parts: the shielded enclosure and the waste package transfer trolley. The
waste package transfer trolley is designed to handle the following waste packages and
emplacement pallets: 21-PWR/44-BWR TAD, 5-DHLW/DOE Short Codisposal, 5-DHLW/DOE
Long Codisposal, and the 2-MCO/2-DHLW waste packages; the emplacement pallet; and the
short emplacement pallet.

The shielded enclosure provides shielding for the loaded waste package. Steel and borated
polyethylene shielding is provided to limit external dose rates to 100 mrem/hr on contact. The
enclosure encases the waste package and emplacement pallet assembly on all sides, with the
exception of the top. The shield ring, which is placed on top in the vertical position, allows the waste
package to protrude, which greatly reduces the radiation shine from the space between the waste
package and the shielded enclosure, while accommodating the waste package closure process. The
different-sized waste packages are maintained at the same top elevation to support the closure
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process. Pedestals are used on the bottom of the vertical enclosure to elevate the waste packages to
the required height.

The waste package transfer trolley bears the weight of the shielded enclosure by a support structure
and shaft. The shaft on the support structure allows the enclosure to rotate the waste package at the
docking station. The shielded enclosure is rotated by electric motor and gear assemblies (one on
each side of the enclosure). The mechanical gears provide positive engagement at all times,
preventing any slippage or other free movement of the shielded enclosure. The gear motors are
hard-wire interlocked with the docking station lockdown mechanism such that the motors cannot
actuate unless the waste package transfer trolley is docked. This prevents any rotation of the
shielded enclosure unless it is at the docking station.

The waste package transfer trolley is provided with remote control capabilities to run the waste
package transfer trolley between the waste package loadout room and the waste package positioning
rooms and to rotate the enclosure to the vertical or horizontal orientation. The speed of the waste
package transfer trolley is limited to 2.5 mph. In the forward or reverse direction, limit switches are
provided to limit its travel. Forward and reverse range detectors are also provided to trip the waste
package transfer trolley translational motor in case a limit switch fails, or if something is in the path
ofthe trolley. The waste package transfer trolley is equipped with limit switches to limit the shielded
enclosure rotational movement. The shielded enclosure is interlocked with the docking station
locking mechanism such that the shielded enclosure cannot rotate unless the waste package transfer
trolley is locked to the docking station. The waste package transfer trolley is interlocked with the
carriage retrieval mechanism such that operation of the carriage retrieval mechanism automatically
interrupts power to the trolley to prevent movement of the trolley during waste package transfer
operations. The waste package transfer trolley is also interlocked with the waste package port slide
gate such that opening of the slide gate interrupts power to the trolley to prevent movement of the
trolley during canister transfer operations. This equipment is used in the CRCF and IHF only. For
details of this equipment, refer to Figures 1.2.4-88 to 1.2.4-89. The logic diagram for the waste
package transfer trolley is shown in Figure 1.2.4-90.

The waste package transfer trolley transports waste packages of varying lengths. The top of each
waste package is positioned at a set height. To accommodate the various waste packages and
maintain the top set height requirement, waste package pedestals are used within the waste package
transfer trolley shielded enclosure. The pedestals are loaded into the waste package transfer trolley
shielded enclosure by use of the waste package handling crane while the shielded enclosure is in the
vertical position. Once loaded into the shielded enclosure, the pedestals are pinned into location
using bolts through the shielded enclosure. The pedestals are stored in the Warehouse and
Non-Nuclear Receipt Facility and brought in by truck when needed. This equipment is used in the
CRCF and [HF.

Waste Package Handling Crane—The waste package handling crane, which is located in the
waste package loadout room, is used to handle and lift empty waste packages and in waste
package loadout preparation and recovery operations. The waste package handling bridge crane is
a top running, double girder type crane with the top running trolley. The main hoist is rated at
100 tons with an auxiliary hook rated at 20 tons. The waste package handling crane does not lift
any waste form. It is designed to not collapse. Section 1.2.2.2 and Table 1.2.2-12 provide further
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details for ITS cranes. For details of this equipment, refer to Figures 1.2.4-91 and 1.2.4-92. The
waste package handling crane is used in the IHF and CRCF.

Waste Package Shield Ring—The waste package shield ring sits on top of the waste package
transfer trolley shielded enclosure (while in the vertical position). The shield ring provides an
opening for the top of the waste package to project through to accommodate the lid welding and
nondestructive examination processes while providing shielding for the annular space between the
waste package transfer trolley shielded enclosure and the loaded waste package. The shield ring
also includes four trunnions on the sides to allow for remote removal by the waste package
handling crane, using the waste package shield ring lift beam. When not in use, the waste package
shield ring rests in the waste package shield ring stand. Figure 1.2.4-88 shows the position of the
waste package shield ring installed on the waste package transfer trolley.

There are no ITS SSCs that are unique to the CRCF waste package loadout subsystem.
1.2.4.2.4.2 Operational Processes

After an empty TEV has entered the waste package loadout vestibule and the exterior door has been
closed, the waste package loadout room equipment shield door is opened, and the TEV is moved
into the waste package loadout room. The waste package loadout room equipment shield door is
then closed. The TEV opens its shield doors, extends its bottom shield, and lowers its lifting feature.
As the TEV enters the loadout room, the hardwired, mechanically operated switch mounted on the
TEV contacts the stationary actuating device mounted to the rails inside the waste package loadout
room. Activating this switch allows the operator in the Central Control Center to unlock and open
the TEV shielded enclosure doors (Section 1.3.3.5). The actuating bracket for the TEV mechanical
onboard position switch is illustrated in Figure 1.2.4-93.

Once the waste package is sealed and inspected, the waste package positioning room equipment
shield door is opened, and the waste package transfer trolley, carrying a loaded waste package, is
moved from the waste package positioning room. The waste package transfer trolley moves to the
waste package transfer carriage docking station and is locked down. The waste package positioning
room equipment shield door is closed. The waste package shield ring is removed by the waste
package handling crane, using the waste package shield ring lift beam.

The waste package transfer trolley shielded enclosure is downended into the horizontal position. As
the shielded enclosure is downended, the carriage makes contact with the transfer mechanism of the
waste package transfer carriage docking station. The waste package transfer carriage, conveying the
loaded waste package and emplacement pallet, is withdrawn by the retrieval mechanism from the
waste package transfer trolley and is positioned to allow the waste package to be received by the
TEV.

The TEV lifting feature raises the waste package and pallet off of the waste package transfer
carriage. The TEV bottom shield is retracted, and the shield doors are closed. As the TEV exits the
waste package loadout room, it again contacts the actuating bracket for the mechanical onboard
position switch, which resets the TEV equipment shield door interlock to ensure the doors stay
closed and locked during TEV travel to the emplacement drift. The waste package loadout room
equipment shield door is opened, and the TEV moves into the waste package loadout vestibule.
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The waste package loadout room equipment shield door is closed, the waste package loadout
vestibule exterior door is opened, and the TEV moves out of the CRCF.

During the transfer of the sealed waste package from the waste package transfer trolley to the TEV,
the waste package is inspected by qualified operators for unacceptable surface marring so that it
meets the limits identified in Section 1.5.2, and then is certified as suitable for emplacement by
process control and/or inspection. To perform the inspection, cameras are mounted around the travel
path perimeter of the waste package, allowing the operators to view the surface of the waste package
as it travels between equipment. The cameras are of a high enough resolution to allow the operators
to properly determine the acceptability of the waste package outer corrosion barrier prior to
transport and emplacement of the waste package in the repository. The cameras are mounted such
that the surface of the waste package can be viewed except the small surface area obscured by the
emplacement pallet, which protects the waste package from surface marring in these areas.

1.24.2.4.3 Safety Category Classification

The waste package transfer trolley, waste package handling crane, waste package shield rings, waste
package loadout room equipment shield doors, waste package positioning room equipment shield
doors, and waste package loadout room personnel shield doors in the waste package loadout
subsystem are categorized as ITS.

1.2.4.2.4.4 Procedural Safety Controls to Prevent Event Sequences or Mitigate Their
Effects

The preclosure safety analysis identifies one procedural safety control related to the operation of
components in the waste package loadout subsystem of the CRCF. Table 1.9-10 identifies the
unique numbering of the preclosure procedural safety controls, as well as the associated facility or
operations area, SSCs, and bases.

PSC-3—To limit the probability of personnel receiving direct radiation exposure during the
movement of a loaded waste package into the transport and emplacement vehicle, the waste
package loading, closure, and loadout operating procedures will include warnings that movement
of a loaded waste package could result in inadvertent personnel exposures if operators are present
in the CRCF waste package positioning rooms (Rooms 1018 or 1019) or the waste package
loadout room (Room 1015). The procedures will include prerequisites for movement of the loaded
waste package to verify that the CRCF waste package positioning rooms and CRCF waste
package loadout room are empty of personnel and that access to these potential radiation areas has
been appropriately posted and controlled in accordance with the Operational Radiation Protection
Program.

1.2.4.2.4.5 Design Bases and Design Criteria

The nuclear safety design bases and design criteria for the waste package loadout subsystem in the
CRCEF are addressed in Table 1.2.4-4.
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1.2.4.2.4.6 Design Methodologies

The design methodologies used in the design of ITS SSCs in the waste package loadout subsystem,
including the waste package transfer trolley, waste package shield rings, and waste package
handling crane, are in accordance with codes and standards provided in Section 1.2.2.2. The
methodologies used in the design of the equipment and personnel shield doors are in accordance
with Section Q1.2 of ANSI/AISC N690-1994.

1.2.4.2.4.7 Consistency of Materials with Design Methodologies

Materials of construction used in the design of ITS SSCs in the CRCF waste package loadout
subsystem, including the waste package transfer trolley, waste package shield rings, and waste
package handling crane, are in accordance with codes and standards provided in Section 1.2.2.2.
Materials of construction used in the design of equipment and personnel shield doors are in
accordance with Section Q1.4 of ANSI/AISC N690-1994.

1.2.4.2.4.8 Design Codes and Standards

The principal codes and standards applicable to the waste package loadout subsystem are identified
in Table 1.2.2-12.

1.2.4.2.4.9 Design Load and Combinations

The load combinations used in the analysis of ITS SSCs for the CRCF waste package loadout
subsystem, including the waste package trolley, waste package shield rings, and waste package
handling crane, are in accordance with codes and standards provided in Section 1.2.2.2. The design
load combinations analyzed include normal conditions and event sequences and the effects of
natural phenomena. The load combinations and applicable stress limit coefficients used in the
design of equipment and personnel shield doors are in accordance with Table Q1.5.7.1 of
ANSI/AISC N690-1994.

1.2.4.3 Process Systems
[NUREG-1804, Section 2.1.1.2.3: AC 1(2), (3), (4), AC 2, AC 6]

1.2.4.3.1 Cask Cavity Gas Sampling Subsystem
1.2.4.3.1.1 Subsystem Description

The cask cavity gas sampling system samples the gas inside a loaded transportation cask before it
is opened to obtain an indication of the condition of the waste inside. The presence of gaseous
fission products or gases other than helium is indicative of off-normal conditions inside the cask.
The cask cavity gas sampling system also vents the cask to the HVAC system to equalize pressure
with the room prior to opening the cask. The cask cavity gas sampling systems in the IHF, RF, and
WHEF are functionally the same as the cask cavity gas sampling system in the CRCF. The CRCF cask
cavity gas sampling piping and instrumentation diagram is shown in Figure 1.2.4-94.

The cask cavity gas sampling subsystem is classified as non-ITS.
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1.2.4.3.1.1.1 Subsystem Functions

The functions of the cask cavity gas sampling subsystem are to:

Check the initial cask internal pressure

Draw samples of the cask cavity blanket gas

Analyze the cavity gas samples for composition and radionuclide concentration
Vent the cask cavity blanket gas to the HVAC system

Purge the gas sampling lines and equipment to prepare for the next cask blanket gas
sampling.

1.2.4.3.1.1.2 Subsystem Location and Functional Arrangement

The majority of the CRCF cask cavity gas sampling subsystem is located in the gas sampling
equipment room (Room 1034), which contains the analytical unit for speciation and quantification
of radioactive and chemical compositions, and the sample recirculation vacuum pump. Local to the
cask being sampled is the sampling manifold, containing the flexible-hose couplings, the
radioactive particulate sampling unit, and the local vacuum-flask sampling port.

1.24.3.1.1.3 Components

The major components of the cask cavity gas sampling subsystem are described below:

Particulate Sampler—This unit is located immediately downstream of the cask outlet
and operates as a filter to protect downstream system components from the deposition of
particulates, particularly radioactive particulates. Local radiation monitors are utilized to
detect the presence of any radioactive particulate or contamination in the detector/filter.

Vacuum Pump—The vacuum pump provides the motive force for recirculating gas from
the cask and establishes the uniform gas composition before the sample is drawn off. The
vacuum pump is protected from particulate accumulation by the upstream radioactive
particulate sampler.

Portable Sample Vacuum Flask—A portable sample vacuum flask may be used to
manually collect a gas sample that can be taken to a gas-sampling lab. The sample port is
located close to the gas return to the cask during recirculation flow.

Gas Sampling Package—This package performs the radioactive and chemical speciation
and quantification of the cask gas sample. The following components are included:

— Sample Gas Cooler—The sample gas cooler removes heat from the sample stream to
permit operation without damage to the analytical equipment.
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— Radioactive Gas Detection Unit—The detection and measurement of radioactive
gases, particularly 3°Kr, from the cask cavity gas sample are performed in an online
stand-alone radioactive gas detection unit. This device performs gross beta/gamma
activity measurements on the sample gas passing through a sample chamber.

— Gas Chromatograph—The gas chromatograph package includes a gas sampler and
sample valve plus its dedicated computer. The gas chromatograph measures the
concentrations of any gases, specifically N,, H,, O,, Ar, CO, and CO,, present in the
grab sample down to a few parts per million and displays the results on a dedicated
personal computer. A helium carrier stream is utilized.

— Helium—Helium carrier gas is used to carry the gas sample through the gas
chromatograph. Helium is also used to purge the cask cavity and sample piping after
sampling.

1.2.4.3.1.2 Operational Processes

The cask cavity gas sampling system piping is connected to the cask vent and drain nozzles by
flexible hoses with quick-disconnect couplings at both ends. Small-diameter piping connects the
gas sampling area with the gas sampling lab via a recirculation line that is intended to establish a
representative gaseous sample before it is drawn off for analysis in the analytical instrumentation.

Immediately downstream of the cask gas outlet is a particulate radiation detector that also operates
as a filter to protect downstream system components from the deposition of particulates,
particularly radioactive particulates. The equipment located in the cask cavity gas sampling system
recirculation line is capable of operation at cask temperature.

Once the representative cask atmosphere is established at the inlet to the analytical instrumentation,
gas then flows through the sampling system, driven by the higher-than-ambient pressure in the cask
cavity or by the circulating vacuum pump. Off-gas is vented to the HVAC system.

The initial pressure is an immediate indication of whether the cask seal integrity has been
maintained, with low or no pressure indicative of a leak. The sample points for temperature and
pressure are upstream of the gas sample cooler.

Gas leaving the cask enters an online particulate sampler. The online particulate sampler is a
stand-alone device designed to perform online detection and measurement of the radioactive
particulates in the sample gas. The sample gas enters the unit and passes through a filter that captures
particulates present in the sample gas. The filters are made of a material that is free of gamma
emitters and has intrinsic radioactive emissions lower than the detection limits. Used filters are
disposed of as solid low-level radioactive waste.

From the online particulate sampler, the filtered gas sample enters the system recirculation vacuum
pump and is subsequently returned to the cask.

When ready, a continuous gas sample is bled to the gas sampling package that speciates and
quantifies radioactive and chemical gaseous constituents. This package consists of a sample gas
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cooler and a standalone radioactive gas detection unit designed to detect and measure radioactive
gases, particularly %Kr. A small sample of the gas stream leaving the online radioactive gas
detection unit is fed to a gas chromatograph. The sample is carried through the gas chromatograph
by a stream of helium carrier gas. The gas chromatograph measures the concentration of any N,, H,,
O,, Ar, CO, and CO,. The gaseous effluent from the gas chromatograph is directed to the HVAC
system.

After the gas sampling operation, the remaining cask blanket gas inventory can be purged and
vented to the HVAC system, if needed.

Provisions for section cleanout of the sample line and the associated equipment are provided in
applicable procedures.

1.2.4.3.1.3 Design Codes and Standards

The cask cavity gas sampling subsystem is designed using the methods and practices in the
following codes and standards:

» ANSI/ANS-57.7-1988, Design Criteria for an Independent Spent Fuel Storage
Installation (Water Pool Type)

* ANSI/ANS-57.9-1992, Design Criteria for an Independent Spent Fuel Storage
Installation (Dry Type).

1.2.4.3.2 Water Collection Subsystem
1.24.3.2.1 Subsystem Description

The water collection subsystem provides floor drains to collect small amounts of water that are
discharged or leak from process SSCs and to control fire suppression water. Floor drains are
provided in different confinement areas as needed and they are not interconnected. The sampling
and sump piping for the water collection system for the CRCF is shown in Figure 1.2.4-95. The
system is classified as non-ITS.

1.2.4.3.2.2 Operational Processes

The water collection subsystem routinely collects potentially contaminated water in the sampling
tank in the liquid low-level radioactive waste sump for the CRCF. The water in the sampling tank
is sampled, and contaminated water is sent to the CRCF collection tank or sump. It is then
transported by tanker truck to the Low-Level Waste Facility as described in Section 1.4.5.

1.2.4.3.2.3 Design Codes and Standards

The water collection subsystem is designed using the methods and practices in NFPA 801, Standard

for Fire Protection for Facilities Handling Radioactive Materials, and Regulatory Guide 1.143,
Design Guidance for Radioactive Waste Management Systems, Structures, and Components
Installed in Light-Water-Cooled Nuclear Power Plants, Table 1, excluding footnotes.
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1.2.4.4 Canister Receipt and Closure Facility Heating, Ventilation, and
Air-Conditioning Systems
[NUREG-1804, Section 2.1.1.2.3: AC 1(2), (3), (4), AC 2, AC 6, Section 2.1.1.6.3:
AC 1(2)(a), (2)(d), (2)(h), (2)(), (2)(1), AC 2(2); Section 2.1.1.7.3.1: AC 1(1), (2),
(3), (5), (6), (9); Section 2.1.1.7.3.2: AC 1(1), (2),; Section 2.1.1.7.3.3(1): AC 1(1),
AC 2(1), (2), (3), AC 4(1)]

The CRCF HVAC system is designed to limit the release of radioactive airborne contaminants for
the protection of the workers and public, condition air to support the operation of ITS SSCs, and
maintain the indoor environmental conditions required for operations and for the health and safety
of the facility workers.

The ventilation confinement zoning in the CRCF is based upon normal operations. The CRCEF is
expected to remain clean during normal operations, and airborne contamination is not expected. The
confinement zoning for the CRCEF is tertiary as defined in Table 1.2.2-13.

The remaining portions of the facility where there is no potential for contamination are classified as
anonconfinement zone. Figures 1.2.4-96 through 1.2.4-98 illustrate the confinement zoning for the
CRCF.

Some of the areas within the tertiary confinement zone have a potential for contamination release
from a dropped loaded canister. The confinement in these areas is ITS. The ITS confinement areas
are the cask preparation area, canister staging areas, cask unloading rooms, and waste package
positioning rooms. The exhaust subsystem SSCs serving the ITS confinement areas are ITS.

The removal of heat from the ITS electrical and battery rooms is an ITS function. The supply and
exhaust to these rooms are classified as ITS in order to ensure the ITS electrical systems continue
to perform their safety function.

During normal operations, the HVAC system operates to dissipate the heat gain from various
sources to maintain the required room temperature for proper operation of equipment and personnel
comfort. Air handling units and fan coil units are utilized to supply conditioned air to various areas
and the supply air is then returned and/or exhausted. The air handling units and fan coil units are
sized to dissipate the heat generated from lights, solar loads, and operating mechanical and electrical
equipment, as well as the decay heat generated from waste forms present in the area served by the
HVAC system.

Thermal evaluation of the CRCF unloading rooms (Rooms 1023 and 1024), positioning rooms
(Rooms 1018 and 1019), and canister staging areas (Rooms 1017, 1021, 1022, and 1025) indicates
that under off-normal conditions with no air flow for 30 days, the off-normal limits of the SNF
cladding and the waste package outer corrosion barrier are not exceeded. This evaluation bounds the
remaining rooms in the CRCF. The heat loads considered in this evaluation are 22 kW for
commercial SNF canisters, 18 kW for waste packages, and 7.1 kW for 5S-DHLW/DOE codisposal
waste packages. The maximum thermal power for a HLW canister is 720 watts, therefore, the
maximum thermal power for a HLW and DOE SNF waste package is less than 6 kW.
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During normal operations, the SNF cladding in the commercial SNF canisters does not exceed the
normal temperature limit of 400°C. During off-normal conditions with no air flow for 30 days, the
SNF cladding in the commercial SNF canisters does not exceed the off-normal temperature limit of
570°C. The evaluations also show that under both normal and off-normal conditions with no air
flow for 30 days, the HLW glass temperature does not exceed 400°C and the DOE SNF cladding
temperature does not exceed the limit of 350°C. The HVAC system is designed to ensure that during
normal operations, the normal limits for DOE canisters stated in Section 1.5.1.3 are not exceeded
during handling.

1.2.4.4.1 System Description

The CRCF HVAC system includes the following subsystems:
» ITS exhaust subsystem serving ITS tertiary confinement areas
» ITS HVAC subsystems serving the ITS electrical equipment and battery rooms
* Non-ITS HVAC supply subsystems serving ITS tertiary confinement areas

* Non-ITS HVAC supply and exhaust subsystems serving non-ITS tertiary confinement
areas

* Non-ITS HVAC subsystem serving non-ITS nonconfinement areas.

Each subsystem is provided with the necessary distribution ductwork and accessories, electrical
power, and instrumentation and controls to operate, control, monitor, alarm, provide status, and
verify that the required function is met.

ITS Exhaust Subsystem Serving ITS Tertiary Confinement Areas—The ITS exhaust subsystem
is provided for areas that have a potential for a drop and breach of a waste form, resulting in potential
airborne contamination that requires mitigation during an event sequence. Air is exhausted from
these areas through two stages of ITS exhaust high-efficiency particulate air (HEPA) filters. The ITS
exhaust subsystem flow rate is greater than the make-up air flow rate ensuring that the air flow is
into the confinement areas.

Each ITS exhaust HEPA filter train consists of three HEPA filter plenums with a bag-in/bag-out
feature, demisters, prefilters, two stages of HEPA filters, and an exhaust fan with adjustable speed
drive. The exhaust subsystem includes redundant ITS components, including ductwork. The HVAC
supply subsystem components fail-safe on loss of power; for example, supply dampers close and
supply fans stop running. ITS diesel generators provide ITS electric power to the exhaust fans. The
ITS exhaust subsystem is provided with ITS instrumentation and controls to automatically start the
stand-by fan should the running fan fail. Physical separation is provided so that damage to one train
of exhaust equipment does not cause damage to the redundant train.

The ITS exhaust subsystem effluent is monitored for radioactivity downstream of the exhaust fans.
Upon detection of high exhaust air radiation, a high radiation alarm is annunciated locally, at the
facility operations room, and in the Central Control Center.
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Figure 1.2.4-99 shows the composite ventilation flow diagram for the ITS exhaust subsystem.
Figure 1.2.4-100 shows the ITS confinement areas air distribution system ventilation and
instrumentation diagram. Figures 1.2.4-101 to 1.2.4-102 show the ventilation and instrumentation
diagrams for the ITS confinement areas HEPA exhaust subsystem for Trains A and B.
Figure 1.2.4-103 shows the ITS confinement areas exhaust subsystem HEPA exhaust fan (Trains A
and B) logic diagram.

ITS HVAC Subsystems Serving the ITS Electrical Equipment and Battery Rooms—Each
group of ITS electrical rooms and battery rooms (Train A and Train B) are served by redundant sets
of HVAC supply and exhaust equipment. The supply air is conditioned using a split-type, direct
expansion recirculating fan coil unit with a HEPA filter. This localized cooling ensures that ITS
electrical power is not lost due to overheating in these areas. A remote condensing unit is provided
for each fan coil unit. Air is continuously exhausted from each battery room to preclude
accumulation of hydrogen generated by the batteries during charging. Hydrogen concentrations are
maintained well below the lower explosive limit. A single stage HEPA filter is provided in each
exhaust path. Figure 1.2.4-104 shows the composite ventilation flow diagram and
Figures 1.2.4-105 to 1.2.4-108 show the ventilation and instrumentation diagrams for the ITS
HVAC subsystems serving the ITS electrical equipment and battery rooms. Figures 1.2.4-109 and
1.2.4-110 show the CRCF and WHF confinement ITS electrical room fan coil unit (Trains A and B)
logic diagram. Figure 1.2.4-111 shows the CRCF and WHF confinement ITS battery room exhaust
fan (Trains A and B) logic diagram.

Non-ITS HVAC Supply Subsystems Serving the ITS Tertiary Confinement Areas—The ITS
confinement areas are cooled by direct supply from non-ITS air handling units, including cascaded
air from cooler adjacent spaces to maintain the temperature required for the equipment and for the
personnel present during the process operation. The supply units consist of recirculating air
handling units, each provided with prefilters and HEPA filters, heating and cooling coils, and a
supply fan. Figure 1.2.4-99 shows the composite ventilation flow diagram and Figure 1.2.4-112
shows the ventilation and instrumentation diagram for the non-ITS HVAC supply subsystem
serving the ITS tertiary confinement areas.

Non-ITS HVAC Supply and Exhaust Subsystems Serving the Non-ITS Tertiary Confinement
Areas—The non-ITS confinement areas are served by recirculating supply air units and exhaust
HEPA filter assemblies. There are four supply subsystems (each subsystem has one operating and
one standby air handling unit) serving non-ITS confinement areas: one for the north first level, one
for the south first level, one for the north second level, and one for the south second level. In
addition, dedicated recirculating air supply units are also provided for the canister transfer room and
for the waste package loadout room.

A portion of the air supplied to the non-ITS confinement areas is exhausted by the non-ITS exhaust
HEPA assembly or cascaded to the ITS confinement areas in order to maintain the appropriate
confinement, and the remaining air is returned to the air handling unit. The exhaust air for the
non-ITS confinement areas is passed through a single stage of HEPA filters prior to discharging to
the atmosphere. The exhaust system effluent is monitored for radioactivity downstream of the
exhaust fans. Upon detection of high exhaust air radiation, a high radiation alarm is annunciated
locally, at the facility operations room, and in the Central Control Center.
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The normal power battery room is also provided with a separate exhaust that operates continuously
with sufficient volume changes per hour to preclude accumulation of hydrogen generated by the
batteries during charging such that it is below the lower level explosive limit. Air that is cascaded
or supplied into the battery room is exhausted by means of a redundant one-stage exhaust HEPA
filter unit and exhaust fan with spark-resistant construction and explosion-proof motors. This
exhaust is also provided with a radioactivity monitor.

A separate non-ITS confinement HVAC subsystem also serves low-level radioactive waste and
decontamination areas. Air that is cascaded or supplied into low-level radioactive waste and
decontamination areas is never returned back to the system; it is exhausted instead by means of
one-stage exhaust HEPA filter units. The exhaust system effluent is monitored for radioactivity
downstream of the exhaust fans. Upon detection of high exhaust air radiation, a high radiation alarm
is annunciated locally, at the facility operations room, and in the Central Control Center.

Figures 1.2.4-99 and 1.2.4-113 show the composite ventilation flow diagrams for the non-ITS
exhaust and non-ITS supply subsystem. Figure 1.2.4-114 shows the composite ventilation flow
diagram for the tertiary confinement, ground floor HVAC subsystem. Figure 1.2.4-115 shows the
composite ventilation flow diagram for the tertiary confinement non-ITS HVAC subsystem supply
and exhaust.

Figures 1.2.4-112 to 1.2.4-123 show the ventilation and instrumentation diagrams for the non-ITS
HVAC supply and exhaust subsystems serving the non-ITS tertiary confinement areas.

Non-ITS HVAC Subsystem Serving Non-ITS Nonconfinement Areas—The non-ITS
nonconfinement HVAC subsystem provides conditioned air for cooling, heating, and ventilation for
the safety, health, and comfort of the personnel and maintains the environmental conditions suitable
for the proper performance of SSCs in the noncontaminated areas of the CRCF.

The non-ITS, nonconfinement HVAC system is provided for areas such as offices, vestibules, and
facility operations rooms that have no potential for contamination. The system provides pressure
differentials that are slightly positive in the clean areas of the facilities relative to the ambient air
pressure to minimize infiltration of unconditioned air and dust during the system operation. It is a
recirculating HVAC system with no HEPA filter. The non-ITS air handling units are provided with
economizers, and the supply air is either returned or exhausted depending on the temperature of the
outside air relative to the inside room temperature.

In addition, dedicated non-ITS recirculating fan coil units are provided for the entrance and exit
vestibules of the operating areas. The vestibules are classified as nonconfinement areas. Each
supply unit is provided with prefilters and high-efficiency primary filters, heating and cooling coils,
and a supply fan.

Figure 1.2.4-124 shows the composite ventilation flow diagram for the nonconfinement, non-ITS
HVAC subsystem serving support and operations.

1.2.4-56



Yucca Mountain Repository SAR DOE/RW-0573, Rev. 0

1.2.4.4.1.1 System Functions
The functions of the CRCF HVAC system are to:

* Maintain airflow from areas of lesser contamination potential to areas of greater
contamination potential

* Maintain space temperatures within acceptable limits

» Remove potentially contaminated airborne particulate from the exhaust

» Provide a release point to the atmosphere via continuously monitored discharge.
1.2.4.4.1.2 System Location and Functional Arrangement

The location and arrangement of the HVAC supply and exhaust equipment are shown on
Figures 1.2.4-2 and 1.2.4-3. The area ventilation confinement zones are shown in Figures 1.2.4-96
to 1.2.4-98.

» Table 1.2.2-14 provides the HVAC system monitoring, status, and alarm functions.

» Table 1.2.4-4 provides the HVAC design bases and their relationship to design criteria.

+ Table 1.2.4-7 provides the ITS HVAC exhaust components and system design data.

» Table 1.2.4-8 provides the indoor design temperatures.

» Table 1.2.4-9 provides the non-ITS HVAC supply components and system design data.

» Table 1.2.4-10 provides the non-ITS HVAC exhaust components and system design data.
» Table 1.2.4-11 provides the ITS HVAC supply components and system design data.

The redundant ITS exhaust subsystem components are located in separate rooms on the first level
of the facility. The ITS fan coil units serving the ITS electrical rooms are located inside the rooms
they serve while the condensing units are located in a missile-protected area outdoors. The ITS
battery room exhaust trains are located in separate rooms on the first level. The non-ITS air handling
units and non-ITS HEPA exhaust units serving the first level north and south non-ITS confinement
areas, including corridors, are located in HVAC equipment rooms on the first level. The non-ITS air
handling units and non-ITS HEPA exhaust units serving the second level north and south non-ITS
confinement areas, including corridors, are located in HVAC equipment rooms on the second level.
The dedicated air handling units serving the canister transfer room and the waste package loadout
room are located inside the corresponding room they serve. The nonconfinement air handling unit
is located in a ground floor HVAC equipment room adjacent to the nonconfinement areas.

1.2.4.4.1.3 Systems and Components

Major components in the CRCF HVAC system are described below.

ITS Exhaust HEPA Filter Plenums—The ITS exhaust HEPA filter plenums used to mitigate the
consequences of a radioactive release consist of demisters, prefilters, and two stages of 99.97%

efficiency HEPA filters. The HEPA filter plenum housings are made of continuously welded
stainless steel, and include explosion-proof lights, filter test port sections, pressure gauges across
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each filter section, and drain connections. The demisters in the HEPA filter plenum are used to
protect the HEPA filters from damage or loss due to entrained moisture in the airstream. The
prefilters are installed upstream of the first stage HEPA filter to remove large airborne particulates.

ITS Exhaust Fans—The ITS exhaust fans for the ITS exhaust HEPA filter plenums are
heavy-duty, centrifugal-type fans with nonoverloading airfoil or backward-inclined blades. The
fans are equipped with adjustable speed drives to provide adjustment in the system airflow to
maintain the required air flows in the confinement areas and to compensate for filter dust loading.

ITS Fan Coil Units for ITS Electrical and Battery Rooms—Each fan coil unit consists of
prefilters, HEPA filters, a supply fan, and direct expansion cooling coils. Each fan coil unit is
provided with an ITS condensing unit. The fans for the fan coil units are heavy-duty, plenum or
scroll-type centrifugal fans with nonoverloading airfoil or backward-inclined blades and are
equipped with adjustable speed drives to provide adjustment in the airflow to compensate for filter
loading.

Non-ITS Air Handling Units and Fan Coil Units for Confinement Areas—Each air handling
unit or fan coil unit used for confinement areas consists of prefilters, HEPA filters, supply fan,
heating coils, and cooling coils. The fans for the air handling units and fan coil units are
heavy-duty plenum or scroll-type centrifugal fans with nonoverloading airfoil or
backward-inclined blades. The air handling unit (but not the fan coil units) fans are equipped with
adjustable speed drives to provide adjustment in the airflow to compensate for filter loading.

The outdoor air supply inlet is provided with bird screen and storm-type louvers or a rain hood for
protection from the environmental elements.

Non-ITS Air Handling Units and Fan Coil Units for Nonconfinement Areas—FEach air
handling unit or fan coil unit for nonconfinement areas is a recirculating type unit consisting of
prefilters, primary filters, heating coils, cooling coils, a supply fan, and a return/exhaust fan (for the
air handling unit only). The fans for the air handling units and fan coil units are heavy-duty, plenum
or scroll-type centrifugal fans with a nonoverloading airfoil or backward inclined blades. The air
handling unit fans are also equipped with adjustable speed drives to provide adjustment in the
airflow to compensate for filter loading.

Dampers—Parallel blade dampers are used for isolating systems or portions of a system.
Opposed blade—type volume dampers are used to provide system balancing. Backdraft dampers
are used to maintain the proper direction of air flow and prevent reversal of the air flow. ITS
tornado dampers are provided in the ITS exhaust ductwork discharging to the atmosphere to
prevent damage to the ITS SSCs in the exhaust system caused by rapid depressurization during a
tornado event. Automatic isolation dampers with electric actuators are provided on the inlet and
discharge side of the non-ITS supply air handling units to isolate the nonoperating units. These
dampers are interlocked to open when the supply fan is energized and to close when the fan stops.
Backdraft dampers are provided at the discharge of each HEPA exhaust unit to prevent backflow
through the standby unit.

Ductwork—Ductwork classified as ITS is designed to maintain its confinement boundary during
normal operation and during event sequences. Exhaust ducts from potentially contaminated areas
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are made of stainless steel with welded construction to minimize duct leakage. The exhaust ducts
are sized to maintain sufficient transport velocities to minimize particulate contaminants from
settling out of the airstream.

Controls and Instrumentation—The HVAC system parameters are monitored and controlled by
temperature, pressure, and flow instrumentation.

The automatic start of a standby train, in the event that the operating train fails, is incorporated into
the hardwired logic signal to the ITS adjustable speed drive. No commands from the DCMIS,
process requests, or operator actions can override the safety function of the ITS adjustable speed
drive.

The design of the instrumentation and controls for the HVAC system is based on the following
considerations:

» The supply air handling units are interlocked with the exhaust fans when applicable to
prevent the air handling unit from operating until the exhaust fans are operating.

 The supply air handling units are provided with a supply air temperature sensor connected
to a digital controller. The set points are set or are automatically reset by room conditions
or operator choice based on actual building load.

» The fan airflow rate is maintained at its set point by using the adjustable speed drive
controlled by a discharge duct flow controller with a duct-mounted flow sensor and
transmitter.

» The negative pressure in selected confinement areas is normally maintained by using the
exhaust fan adjustable speed drive controlled by a pressure differential controller with
duct-mounted or room-located differential pressure sensors (or both) and transmitters.

» The reheat coils are controlled by individual temperature controllers with room-mounted
temperature sensors and transmitters.

1.2.4.4.2 Operational Processes

ITS Exhaust Units during Normal Operation—The ITS confinement areas are normally
maintained at a negative pressure relative to the atmosphere and rooms served by the non-ITS
confinement system. This is accomplished by exhausting more air from the ITS confinement areas
than the make-up supply resulting in cascaded air due to infiltration from outside air and from
nonconfinement areas. The air is exhausted directly by the ITS exhaust fans through two stages of
HEPA filters prior to discharging to the atmosphere. The ITS adjustable speed drive varies speed
as required to maintain proper differential pressure relative to atmosphere. A duct-mounted
differential pressure sensor and transmitter monitors the differential pressure of the main exhaust
duct and sends a signal to the differential pressure controller to adjust the exhaust fan adjustable
speed drive. A differential pressure sensor and transmitter also monitors the differential pressure
of the ITS confinement areas directly and sends a signal to the DCMIS to annunciate an alarm in
the event of abnormally high or low differential pressures.
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Normal control of the ITS exhaust fan is through an adjustable speed drive receiving start/stop
commands from the DCMIS as initiated by an operator from the facility operations room. Once
started, the fan speed is controlled by the adjustable speed drive via an analog input from the DCMIS
based on the differential pressure at the main exhaust duct. In the event that the analog input signal
to the adjustable speed drive is lost or corrupted, the adjustable speed drive reverts to a
predetermined set point that resides within the adjustable speed drive. The operating fan will shut
down and the standby fan will automatically start via a hardwired logic interlock, if any of the
following occurs: (1) low differential pressure across the operating fan coincident with low air flow;
(2) high differential pressure across the HEPA filter train; (3) low differential pressure across the
HEPA filter train.

ITS Fan Coil Units during Normal Operation—ITS direct expansion fan coil units with remote
ITS air-cooled condensing units are utilized to maintain space temperatures in each of the Train A
or Train B ITS electrical and battery rooms. For added reliability, two fan coil units, each with an
independent condensing unit, are provided for each ITS electrical and battery room. One fan coil
unit is normally sufficient to maintain the unoccupied temperature criteria. However, the second
fan coil unit starts upon failure of an operating fan coil unit or if the operating fan coil unit cannot
maintain the required room temperature (especially when there is an extended personnel presence
and the room temperature has to be lowered for personnel comfort). The exhaust fans for the
battery room are interlocked with the fan coil units, preventing both fan coil units from operating
unless both battery room exhaust fans are running (to preclude pressurizing the battery rooms).
The operation of the refrigerant compressors in the condensing units is controlled by the signal
from the temperature sensor/transmitter located in the electrical room or the battery room
(whichever is higher) as determined by a signal selector. The battery room exhaust operates
continuously with sufficient volume changes per hour to preclude accumulation of hydrogen. A
redundant, explosion-proof exhaust HEPA assembly is provided for each battery room with the
standby unit starting automatically when the operating unit fails.

ITS Confinement Areas Air Supply Subsystems during Normal Operation—During normal
operation, the temperature of the following ITS confinement areas is controlled as noted below:

* The cask preparation room is maintained at a maximum of 85°F by means of a dedicated
recirculating air handling unit located in the second floor. Part of this air is cascaded to the
cask unloading rooms to maintain a temperature that does not exceed 100°F in these
rooms.

» The waste package loadout room is maintained at a maximum of 85°F by means of
dedicated recirculating air handling units located inside the room. Part of this air is
cascaded to the waste package positioning rooms and then to the cask unloading rooms to
maintain these rooms at a temperature that does not exceed 100°F.

» The canister staging areas are supplied with conditioned air from the first level (south)
recirculating air handling unit to maintain these areas at a temperature that does not
exceed 100°F.

The dedicated air handling units serving each of the ITS confinement areas noted above operate
continuously during normal operation and are interlocked to operate only if either of the ITS exhaust
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fans is operating. A room-mounted temperature sensor and transmitter provides the signal to
modulate the cooling coil or heating coil control valve to maintain the proper temperature.

Normal control of the supply is through an adjustable speed drive receiving start/stop commands
from the DCMIS as initiated by an operator from the facility operations room. Once started, the
supply fan speed is controlled by the adjustable speed drive via an analog input from the DCMIS
based on the airflow rate at the discharge duct.

Failure of the operating unit, as determined by the differential pressure switch across the fan, shuts
down the operating fan, closes its associated inlet and discharge dampers, and starts the standby fan
automatically.

Non-ITS Confinement Areas Supply and Exhaust Subsystems during Normal Operation—
Conditioned air is delivered to the non-ITS confinement areas via the CRCF north and south air
handling units. A portion of this air, including air infiltration from outdoors, is exhausted directly
by the non-ITS exhaust fans through a single stage of HEPA filters. The battery room is maintained
at a negative pressure relative to the electrical rooms and corridors by exhausting supply and
infiltration air through a single stage of HEPA filters. The remaining non-ITS confinement areas’ air
is returned and mixes with makeup air and is cooled or heated prior to redistribution.

Fan coil units with chilled water for cooling and hot water for heating are provided in the non-ITS
confinement utility room to maintain the required space temperature. Locally mounted thermostats
provide the cooling or heating signals to modulate the control valves of the cooling or heating coils
to maintain temperature set points. The standby fan coil unit starts upon failure of an operating fan
coil unit. These units are non-ITS.

Normal control of the supply is through an adjustable speed drive receiving start/stop commands
from the DCMIS as initiated by an operator from the facility operations room. The supply units are
interlocked to start only when the associated exhaust fan is operating. Once started, the supply fan
speed is controlled by the adjustable speed drive via an analog input from the DCMIS based on the
airflow rate at the discharge duct.

Failure of the operating unit, as determined by the differential pressure switch across the fan, shuts
down the operating fan, closes its associated inlet and discharge dampers, and starts the standby fan
automatically.

Normal control of the non-ITS exhaust fan is through an adjustable speed drive receiving start/stop
commands from the DCMIS as initiated by an operator from the facility operations room. A
permissive interlock is provided to allow start of the corresponding supply units only when the
exhaust fan is operating. Once started, the exhaust fan speed is controlled by the adjustable speed
drive via an analog input from the DCMIS based on the differential pressure at the main exhaust duct
or selected confinement rooms or both. In the event of failure of the operating exhaust fan, as
determined by the low differential pressure signal from the differential pressure switch across the
fan, the operating fan will trip, and the standby unit will automatically start via the DCMIS logic
interlock.
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The CRCF exhaust effluent is monitored for radioactivity downstream of the exhaust fans. Upon
detection of high effluent radiation, a high radiation alarm is annunciated locally, at the facility
operations room, and in the Central Control Center. As the HEPA filter loading increases, the
pressure drop across the filters increases. To compensate for this increase in differential pressure,
the fan adjustable speed drive is modulated accordingly. If the pressure drop across the HEPA filters
reaches the high set point, a high differential pressure condition is alarmed.

Non-ITS Nonconfinement HVAC System during Normal Operation—The non-ITS air
handling units with economizers supply conditioned air to nonconfinement areas. The return air
from the room is either recirculated or exhausted depending on the temperature of the outside air
relative to the inside room temperature.

Failure of the operating unit, as determined by the differential pressure switch across the fan, shuts
down the operating fan and starts the standby fan automatically.

Motor speed and differential pressure across the fans are continuously monitored. In the event low
differential pressure across the operating fan and/or low speed are detected, the fan automatically
shuts down, closes its associated inlet and discharge dampers, and fan failure is annunciated. This
will also trigger the automatic start of the standby fan.

Fan coil units with chilled water for cooling and hot water for heating operate to maintain space
temperatures in the various vestibules. Locally mounted thermostats provide the cooling or heating
signals to modulate the control valves of the cooling or heating coils to maintain temperature set
points. The standby fan coil unit starts upon failure of an operating fan coil unit. These units are
non-ITS.

Confinement Operation with Loss of Normal Power—In the event of loss of offsite power, the
non-ITS equipment shuts down or moves to the fail position and the ITS exhaust fans stop
running. During the period of time while the ITS diesel generators start and the ITS exhaust fans
are loaded on the ITS electrical busses, the ITS confinement areas are effectively isolated and
there is negligible driving force to disperse potential radioactive material. Once the ITS exhaust
fans are running, filtration of exhaust air can continue.

Shutdown—Fans continuously run until manually stopped. Automatic shutdown occurs when
low differential pressure across the operating fan and low fan speed are detected, and fan failure is
annunciated. The shutdown event automatically starts the standby fan.

The inlet and discharge dampers automatically close on shutdown of their associated operating
supply fan.

For planned maintenance and shutdown, the ventilation systems are taken out of service by shutting
down the supply fans first before the exhaust fans. During normal operation, the shutdown sequence
is the same as for removal from service.

Loss of Chilled Water or Hot Water—Upon loss of chilled or hot water to the air handling or
fan coil units, the units continue to operate. Loss of chilled water or hot water does not impact the
safety function of any ITS SSC.
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Interlocks, Trips, and Alarms—Each supply and exhaust fan is interlocked with its
corresponding discharge damper such that the damper opens upon fan start or closes upon fan
stop. In the event the fan discharge damper does not fully open on receipt of a fan “start” signal,
the fan automatically stops, fan failure is annunciated, and the standby fan is started.

The CRCF exhaust system provides the required interlock/permissive trip signal to start or stop the
CRCEF air handling units. The exhaust system must be operating for the corresponding air handling
units to start and run. Complete failure of the exhaust system stops the operation of all the air
handling supply units.

Each supply air handling unit is provided with a duct-mounted smoke detector located downstream
of the filters to shut down the unit whenever smoke is detected in the air stream. An automatic
electric motor-actuated smoke damper is also provided to automatically isolate the air handling unit
when smoke is detected.

Interfaces—The plant cooling and heating system provides hot and chilled water to the air
handling unit cooling and heating coils to condition the air for the different areas of the facility
during normal operations. The HVAC fans and dampers interface with the electrical power
system. Those ITS components of the HVAC system that require electricity to perform their
intended safety function are connected to the ITS electrical power system. The electrical power
supply serving the ITS HEPA exhaust fans and the ITS fan coil units and condensing units serving
the ITS electrical rooms are provided from the ITS electrical buses. The DCMIS provides non-ITS
HVAC controls. The ITS instrumentation and controls associated with the automatic startup of the
standby ITS exhaust fan are controlled by hardwired logic and are not directly connected to the
DCMIS.

The fire protection system interfaces with the HVAC system. In the event smoke is detected in the
discharge duct, the duct-mounted smoke detector shuts off the affected supply fan. The exhaust fans
will continue to operate. Fire suppression systems, including automatic and manual water deluge
systems, are provided for the ITS exhaust HEPA filter plenums. Section 1.4.3 provides details
related to fire protection.

The radiation monitoring and alarm system provides continuous monitoring of radioactive
contaminants in the exhaust air. The monitoring is accomplished by using a sampling system on the
final discharge duct that takes representative samples to the radiation monitor in accordance with
ANSI/HPS N13.1-1999.

The facility provides floor drains, curbs, ramps, and/or trenches in the HVAC equipment rooms to
collect the fire suppression water or other system leakage. The low-level radioactive waste
management system receives the potentially contaminated effluents from drains and spent filters
from the exhaust filter plenums.

1.2.4.4.3 Safety Category Classification
Safety classification of HVAC systems is based upon whether credit is taken in the preclosure safety

analysis for SSCs to mitigate the consequences of an event sequence. Portions of the confinement
HVAC system that support the cooling of ITS electrical and controls equipment are classified as
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ITS. Portions of the confinement HVAC system that exhaust from areas with a potential for a breach
are classified as ITS.

1.2.4.4.4 Procedural Safety Controls to Prevent Event Sequences or Mitigate Their
Effects

The preclosure safety analysis identifies one procedural safety control related to the operation of
components in the HVAC system of the CRCF. Table 1.9-10 identifies the unique numbering of the
preclosure procedural safety controls, as well as the associated facility or operations area, SSCs, and
bases.

PSC-7—To limit the probability that the CRCF HVAC system fails to start upon demand, the
CRCF operating procedures will identify the required status of the ITS confinement HVAC
exhaust fans and the ITS supply and exhaust fans for the ITS electrical and battery rooms in the
CRCEF as a condition for commencing waste handling operations in the CRCF.

1.2.4.4.5 Design Bases and Design Criteria

The nuclear safety design bases and design criteria for the HVAC system in the CRCF are addressed
in Table 1.2.4-4.

1.2.4.4.6 Design Methodologies

The design methodologies used in the design of ITS SSCs in the CRCF HVAC systems are in
accordance with codes and standards provided in Section 1.2.2.3.

1.2.4.4.7 Consistency of Materials with Design Methodologies

Materials of construction used in the design of ITS SSCs in the CRCF HVAC systems are in
accordance with codes and standards provided in Section 1.2.2.3.

1.2.4.4.8 Design Codes and Standards

The principal codes and standards applicable to the ITS SSCs in the CRCF HVAC systems are
provided in Section 1.2.2.3.

Non-ITS SSCs in the CRCF HVAC systems are designed using the methods and practices in the
following codes and standards:

ANSI/AMCA 210-99, Laboratory Methods of Testing Fans for Aerodynamic
Performance Rating

HVAC Duct Construction Standards—Metal and Flexible (SMACNA 1995)

ARI Std 410-2001, Forced-Circulation Air-Cooling and Air-Heating Coils
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* ASME AG-1-2003, Code on Nuclear Air and Gas Treatment, including the 2004 addenda
(ASME AG-1a-2004)

» UL 900, Air Filter Units

» Regulatory Guide 1.140, Design, Inspection, and Testing Criteria for Air Filtration and
Adsorption Units of Normal Atmosphere Cleanup Systems in Light-Water-Cooled Nuclear
Power Plants

» ANSI/HPS N13.1-1999, American National Standard Sampling and Monitoring Releases
of Airborne Radioactive Substances from the Stacks and Ducts of Nuclear Facilities.

1.2.4.4.9 Design Load Combinations

The design load combinations used in the analysis of ITS SSCs for the CRCF HVAC system are in
accordance with codes and standards provided in Section 1.2.2.3.

1.2.4.5 General References
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ANSI N14.6-1993. American National Standard for Radioactive Materials—Special Lifting
Devices for Shipping Containers Weighing 10000 Pounds (4500 kg) or More. New York,
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ANSI/AISC N690-1994. American National Standard Specification for the Design, Fabrication,
and Erection of Steel Safety-Related Structures for Nuclear Facilities. Chicago, Illinois: American
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ANSI/AMCA 210-99. 2000. Laboratory Methods of Testing Fans for Aerodynamic Performance
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TIC: 249168.
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Table 1.2.4-1.

Description of Non-ITS Mechanical Handling Structures, Systems, or Components Used in

the CRCF, Which Are Also Used in Other Handling Facilities

Non-ITS Mechanical
Handling SSCs in the
CRCF, Which Are Also

Used in Other Handling
Facilities

Summary Description

Nuclear Facilities Grapple
Stands

The nuclear facilities grapple stands provide a laydown area for grapples. This
equipment is designed using the methods and practices provided in Manual of Steel
Construction, Allowable Stress Design (AISC 1997). The mechanical equipment
envelope for a typical grapple stand is shown in Figure 1.2.4-125.

Equipment Stands

The equipment stands are used in the IHF, CRCF, WHF, and RF to store equipment
when not in use. This equipment is designed using the methods and practices
provided in Manual of Steel Construction, Allowable Stress Design (AISC 1997).
Refer to Figure 1.2.4-126 and Table 1.2.4-5.

Mobile Access Platform

The mobile access platform is used for personnel access with tools to the
transportation cask while on conveyance for cask preparation around the railcar or
truck. The mobile access platform is a steel structure located in the cask handling
area. The platform provides four working levels for personnel to access the cask
transfer trolley. The platform is split down the center to allow passage of the cask
transfer trolley to the cask transfer room. The top two levels of the platform have
articulating walkways between the two sections. Each level of the platform is
accessed by stairs. The top level of the platform provides access to the canister
transfer machine operating deck. This equipment is designed using the methods
and practices provided in Manual of Steel Construction, Allowable Stress Design
(AISC 1997). For details of this equipment, refer to Figures 1.2.4-127 and 1.2.4-128.
This equipment is used in the IHF, CRCF, WHF, and RF.

Waste Package Pallet Yoke

The waste package pallet yoke is located in the waste package loadout room and
used by the waste package handling crane to lift and move the empty waste
package and pallet assemblies in the waste package loadout room. The waste
package pallet yoke has eight lifting arms. The four inner arms are for the shorter
pallet and the four outer arms are for the longer pallet. The pallet yoke lifting arms
have lifting lugs that rotate to engage the pallet for lifting operations. The pallet yoke,
in concert with the waste package handling crane, delivers the waste package and
pallet to the waste package transfer carriage. This equipment is designed using the
methods and practices provided in ASME B30.20-2003 and Manual of Steel
Construction, Allowable Stress Design (AISC 1997). For details of this equipment,
refer to Figures 1.2.4-129 and 1.2.4-130. This equipment is used in the IHF and
CRCF.

Waste Package Pallet Yoke
Stand

The waste package pallet yoke stand is a structural frame used to hold and store the
waste package pallet yoke when not in use. The stand is normally stored in the
Warehouse and Non-Nuclear Receipt Facility and is brought in by truck when the
waste package pallet yoke is loaded into or out of the stand. This equipment is
designed using the methods and practices provided in Manual of Steel
Construction, Allowable Stress Design (AISC 1997). This equipment is shown in
Figure 1.2.4-131. This equipment is used in the IHF and CRCF.
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Table 1.2.4-1.

Description of Non-ITS Mechanical Handling Structures, Systems, or Components Used in

the CRCF, Which Are Also Used in Other Handling Facilities (Continued)

Non-ITS Mechanical
Handling SSCs in the
CRCF, Which Are Also

Used in Other Handling
Facilities

Summary Description

Waste Package Closure
Room Crane

The waste package closure room crane is located above the waste package closure
room and the waste package closure support room for material handling and
maintenance operations. The waste package closure room crane is a top running,
double girder type crane with the main hoist rated at 15 tons. This equipment is
designed using the methods and practices provided in ASME NOG-1-2004 for a
Type Il crane. For details of this equipment, refer to Figures 1.2.4-78 and 1.2.4-79.
This equipment is used in the IHF and CRCF.

Canister Transfer Machine
Maintenance Crane

The canister transfer machine maintenance crane is an overhead crane rated at
15-ton capacity located in the canister transfer room. The canister transfer machine
maintenance crane is mounted above the canister transfer machine. The crane lifts
waste package shield plugs and supports canister transfer machine maintenance
when required. The crane is also used to lift miscellaneous fixtures and items in
support of canister transfer activities. This equipment is designed using the methods
and practices provided in ASME NOG-1-2004 for a Type Il crane. For details of this
equipment, refer to Figures 1.2.4-132 and 1.2.4-133. This equipment is used in the
IHF, CRCF, WHF, and RF.

Impact Limiter Lifting Device

The function of the impact limiter lifting device is to minimize worker exposure due to
installation time. Removable engineering structures fastened to either end of a
transportation cask, certified by the U.S. Nuclear Regulatory Commission, reduce
the structural loads on a cask body that would result from a severe transportation
accident. Typical impact limiters are removed from the cask during handling or
loading and are fastened in place on the cask prior to transportation. This equipment
is designed using the methods and practices provided in ASME B30.20-2003 and
Manual of Steel Construction, Allowable Stress Design (AISC 1997). For details of
this equipment, refer to Figure 1.2.4-42. This equipment is used in the IHF, CRCF,
WHF, and RF.

Cask Handling Yoke Stand

The cask handling yoke stand is a structural frame used to hold and store the cask
handling yoke when not in use. The stand is normally staged within the Warehouse
and Non-Nuclear Receipt Facility and brought in by truck before the cask handling
yoke is loaded into the stand. This equipment is designed using the methods and
practices provided in Manual of Steel Construction, Allowable Stress Design (AISC
1997). For details of this equipment, refer to Figure 1.2.4-134. This equipment is
used in the CRCF, IHF, and RF.

Waste Package Shield Ring
Lift Beam

The waste package shield ring lift beam is used to install and remove the waste
package shield ring from the waste package transfer trolley while the shielded
enclosure is in the vertical position.The beam is a framework with four bottom hooks
that mate with the four trunnions on the side of each waste package shield ring. The
beam is used in conjunction with the waste package handling crane. This equipment
is designed using the methods and practices provided in Manual of Steel
Construction, Allowable Stress Design (AISC 1997). For details of this equipment,
refer to Figure 1.2.4-135. This equipment is used in the IHF and CRCF.

Waste Package Shield Ring
Lift Beam Stand

The waste package shield ring lift beam stand holds and stores the waste package
shield ring lift beam when not in use. This equipment is designed using the methods
and practices provided in the Manual of Steel Construction, Allowable Stress Design
(AISC 1997). For details of this equipment, refer to Figure 1.2.4-136. This
equipment is used in the IHF and CRCF.
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Table 1.2.4-1. Description of Non-ITS Mechanical Handling Structures, Systems, or Components Used in
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Non-ITS Mechanical
Handling SSCs in the
CRCF, Which Are Also

Used in Other Handling

Facilities Summary Description
Waste Package Transfer The waste package transfer carriage docking stations are located in the waste
Carriage Docking Station package loadout room. Each docking station provides an elevated surface for the

waste package transfer carriage to transverse from the shielded enclosure of the
waste package transfer trolley to the TEV.

The waste package transfer carriage runs in a trough in the loadout dock. The depth
of the trough is equal to the height of the carriage, delivering the waste package and
pallet at floor level. This accommodates the lifting feature of the TEV. The carriage is
pulled by a screw and bracket mechanism. The mechanism runs in a trench in the
loadout dock. The bracket makes contact with the retrieval arm of the carriage as
the shielded enclosure is rotated down into its horizontal position. As the screw
turns, it moves the bracket along its length, thus pulling the carriage.

Actuation of the mechanism automatically removes power from the waste package
transfer trolley, preventing the trolley from any motion during transfer of a loaded
waste package from the trolley to the TEV.

The carriage transfer assembly is controlled from the facility operations room.
Position indication of the carriage and motor amperage is provided to the operators
in the facility operations room.

A lockdown mechanism is located in the face of the docking station to interface with
the waste package transfer trolley. The lockdown mechanism consists of two locking
arms, which rotate up and down. The locking arms interface with corresponding
brackets on the waste package transfer trolley. The locking arms are moved up and
down by electric actuators. The arms are interlocked in the closed position until the
waste package transfer trolley shielded enclosure is fully moved into the vertical
position. The lockdown mechanism is controlled from the facility operations room.
This equipment is designed using the methods and practices provided in Manual of
Steel Construction, Allowable Stress Design (AISC 1997). For details of this
equipment, refer to Figures 1.2.4-137 and 1.2.4-138. The waste package transfer
carriage docking station is used in the IHF and CRCF.

Waste Package Transfer The waste package transfer carriage works with the waste package transfer trolley
Carriage and the waste package transfer carriage docking station to move unloaded waste
packages into the trolley and loaded waste packages out of the trolley and into the
TEV. The carriage is a steel plate with rollers on the bottom. A retrieval arm on the
front of the carriage rests in a gap in the waste package transfer trolley shielded
enclosure when riding in the trolley and interacts with the carriage transfer assembly
of the waste package transfer carriage docking station. Cam followers on the bottom
of the carriage interact with runners in the waste package transfer carriage docking
station to guide the carriage as it travels in the docking station trench. This
equipment is designed using the methods and practices provided in Manual of Steel
Construction, Allowable Stress Design (AISC 1997). For details of this equipment,
refer to Figure 1.2.4-138. The waste package transfer carriage is used in the IHF
and CRCF.
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Non-ITS Mechanical
Handling SSCs in the
CRCF, Which Are Also

Used in Other Handling
Facilities Summary Description

Loadout Platforms The CRCF loadout platforms are steel structures located in the waste package
loadout room. The platforms provide a single operating level for operators to access
the top of the waste package transfer trolley shielded enclosure when the trolley
shielded closure is in the vertical position. Sections of the platforms nearest the
waste package transfer trolley are moveable to allow maintenance access to the
gear mechanisms on the waste package transfer trolley by the waste package
handling crane. This equipment is designed using the methods and practices
provided in Manual of Steel Construction, Allowable Stress Design (AISC 1997). For
details of this equipment, refer to Figures 1.2.4-139 and 1.2.4-140. This equipment
is used in the IHF and CRCF.

Process Opening Cover The process opening cover is used to cover the opening in the waste package
closure room when maintenance is being performed within the room. This
equipment is designed using the methods and practices provided in Manual of Steel
Construction, Allowable Stress Design (AISC 1997). The process opening cover is
used in the IHF and CRCF.

Cask Tilting Frame This equipment is only used with certain transportation casks. The cask tilting frame
is used to upend certain transportation casks from a horizontal position to a vertical
position. The cask tilting frame has the capacity to upend certain loaded rail cask
and is pre-staged in the cask preparation area as required. The cask tilting frame
rotates certain transportation casks, which are either loaded with a DPC or are
unloaded. This equipment is designed using the methods and practices provided in
Manual of Steel Construction, Allowable Stress Design (AISC 1997). For details of
this equipment, refer to Figure 1.2.4-141. The cask tilting frame is used in the
CRCF, WHF, and RF.

Truck Cask Lid Adapter The truck cask lid adapter is engaged by the canister transfer machine canister
grapple to remove the lids of transportation casks. This equipment is designed using
the methods and practices provided in ANSI N14.6-1993. For details of this
equipment, refer to Figure 1.2.4-142. Truck cask lid adapters are used in the IHF,
CRCF, and WHF.

Horizontal Cask Stand The cask stand is a structural steel frame used to support certain transportation
casks while the impact limiters are removed or trunnions are installed. The cask
stand is pre-staged in the cask preparation area as required. This equipment is
designed using the methods and practices provided in Manual of Steel
Construction, Allowable Stress Design (AISC 1997). For details of this equipment,
refer to Figure 1.2.4-143. This equipment is used by the CRCF, WHF, and RF.

Horizontal Lifting Beam The function of this equipment is to support, stage, and secure the horizontal lifting
Stand beam. This equipment is designed so that it can be handled with a forklift or
overhead crane with standard rigging. This equipment is designed using the
methods and practices provided in Manual of Steel Construction, Allowable Stress
Design (AISC 1997). This equipment is shown in Figure 1.2.4-144. This equipment
is located in the cask preparation room and is shared by the CRCF, WHF, and RF.

Remote Handling System The equipment is described in Section 1.2.4.2.3. For details of this equipment, see
(except for bridge) Figure 1.2.4-77.
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Mobile Lift The mobile lift provides personnel access to casks on a railcar, horizontal cask
stand, and tilt frame during cask operations. The mobile lift is electric powered and
omnidirectional. This equipment is designed using the methods and practices
provided in Manual of Steel Construction, Allowable Stress Design (AISC 1997).
This equipment is shown in Figure 1.2.4-145. This equipment is used in the cask
preparation room for the CRCF, RF, and WHF.
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Table 1.2.4-2. CRCF-Specific Non-ITS Structures, Systems, and Components in the Mechanical
Handling System

CRCF-Specific Non-ITS SSCs in
the Mechanical Handling System Summary Description

Closure Transfer Cart Section 1.2.4.2.3 provides the description of the closure transfer cart. This
equipment is designed following the methods and practices in Manual of
Steel Construction, Allowable Stress Design (AISC 1997). This equipment is
used in the CRCF.

Waste Package Closure Support The closure support room crane is used for maintenance operations as an
Room Crane overhead crane at the north and south areas of the closure support room.
This crane is also used for the movement of non-waste-associated materials
within the closure support room. Controls and monitoring of the closure
support room crane operation are local to the equipment. A retractable
traveling pendant is provided for controlling the closure support room crane
operation. The closure support room crane can be stopped and restored to
normal operation using the pendant switches. This equipment is designed
using the methods and practices provided in ASME NOG-1-2004 for a Type
Il crane. For details of this equipment, refer to Figures 1.2.4-78 through
1.2.4-80. This equipment is used in the CRCF.

Personnel Confinement Single The personnel confinement single doors provide personnel access to various
Door confinement areas. The personnel confinement single doors are hinged on
one side for a swing-open operation. The doors are manually opened with an
automatic close mechanism. The personnel confinement single doors are
close fitting to provide confinement. The personnel confinement doors are
not interlocked with other equipment. The personnel confinement doors, by
virtue of their small size, cannot impair the ability of the HVAC system to
perform its safety function and are classified as non-ITS. The opening and
closing of the personnel confinement doors may cause small pressure
fluctuations, but the air flow is in the correct direction. This equipment is used
in the CRCF, WHF, and RF. This equipment is designed using the methods
and practices provided in Manual of Steel Construction, Allowable Stress
Design (AISC 1997). For details of this equipment, refer to Figure 1.2.4-146.

Shield Windows The CRCEF shield windows are designed for different sections of the facility
and include the waste package loadout room observation shield windows,
waste package closure room observation shield windows, and transfer room
observation shield windows. The shield windows support facility operations
and protect personnel from radiation. The shield windows are designed using
the methods and practices of ASTM C 1572-04 2004. The CRCF shield
window is shown in Figure 1.2.4-147.
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Table 1.2.4-3. Summary-Level Description of Equipment and Personnel Shield Doors

Door Type
Door Single | Dual Dual Floor | Shield Personnel
Type Facility | Room Name Slide | Slide | Hinged | Plates Bar Door Description
1 CRCF Cask Unloading X X The Type 1 door is a single slide panel, and is
Room—North operated by an electric motor turning a screw, which
interacts with a door-mounted bracket. Hinged floor
Cask Unloading X X plates cover the door channel as the door moves
Room—South open, to allow smooth transition for the cask transfer
trolley as it travels through the doorway.
IHF Cask Unloading X X
Room
WHF Cask Unloading X X
Room
2 IHF Waste Package X The Type 2 door has dual slide panels. Each door is
Loadout Room operated by an electric motor turning a screw, which
interacts with a door-mounted bracket.
RF Loading Room X
3 IHF Waste Package X (2 X (2 The Type 3 door has dual hinged panels, which
Positioning Room doors) doors) swing open. Each door is operated by an electric
motor. A shield bar on the face of each door is
actuated when the door is closed to seal the gap on
the bottom of the door to prevent radiation shine.
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Table 1.2.4-3. Summary-Level Description of Equipment and Personnel Shield Doors (Continued)
Door Type
Door Single | Dual Dual Floor | Shield Personnel
Type Facility | Room Name Slide | Slide | Hinged | Plates Bar Door Description
4 CRCF Waste Package X The Type 4 door is a single slide panel, and is
Positioning operated by an electric motor turning a screw, which
Room—North interacts with a door-mounted bracket.
Waste Package X
Positioning
Room—South
Waste Package X (2
Loadout Room doors)
WHF Site Transporter X
Vestibule
5 RF Cask Unloading X X The Type 5 door has dual slide panels. Each door is
Room operated by an electric motor turning a screw, which
interacts with a door-mounted bracket. Hinged floor
plates cover the door channel as the door moves
open, to allow smooth transition for the cask transfer
trolley as it travels through the doorway.
Personnel CRCF Waste Package X (3 doors) | The personnel shield doors are manually operated
Doors Loadout Room swing doors that allow personnel access to and from
the waste package loadout rooms in CRCF and IHF.
IHF Waste Package X (2 doors)
Loadout Room
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Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF

Nuclear Safety Design Bases

System or Subsystem or
Facility (System Function (as Controlling Parameters and
Code) Applicable) Component Safety Function Values Design Criteria
Canister Receipt | Canister Receipt | Structure Maintain building CR.01. The mean frequency of Structure is required to be designed to meet the wind and ash
and Closure and Closure structural integrity | building collapse due to winds less loads described in Table 1.2.2-1.
Facility (CR) Facility (CRCF) to protect ITS than or equal to 120 mph shall not
SSCs inside the exceed 1 x 1078 per year.
building from
external events CR.02. The mean frequency of Structure is required to be designed to meet the wind and ash
building collapse due to volcanic ash | loads described in Table 1.2.2-1.
fall less than or equal to a roof load
of 21 Ib/ft? shall not exceed 1 x 106
per year.
CR.03. The CRCF shall be located The heliport is located at least 1/2 mi from any ITS structure.
such that there is a distance of at
least one-half mile between the
CRCF and the repository heliport.
Protect against CR.04. The mean frequency of Fragility assessment of building collapse is performed to
building collapse collapse of CRCF structure due to develop the fragility curve for the structure. Convolution of the
onto waste the spectrum of seismic events shall | structure fragility curve and seismic hazard curve (as
container be less than or equal to 2 x 1078 per | described in Section 1.7) is performed to demonstrate
year. compliance.
Rails for the Protect against CR.05. The mean frequency of the The TEV is required to be designed in accordance with the

Transport and
Emplacement Vehicle
(TEV) (Inside the
Waste Package
Loadout Room)

derailment of the
TEV during loading
of a waste package

TEV derailment due to failure of the
TEV rail system (at the loadout
station) due to the spectrum of
seismic events shall be less than or
equal to 1 x 10~* per year.

requirements of ASME NOG-1-2004 for Type | cranes.

The TEV and rails at the loadout station are required to be
designed to prevent the TEV from derailing during a DBGM-2
seismic event.
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Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF (Continued)

Nuclear Safety Design Bases

System or Subsystem or
Facility (System Function (as Controlling Parameters and
Code) Applicable) Component Safety Function Values Design Criteria
Canister Receipt | Canister Receipt | Shield Doors Protect against CR.06. Equipment and personnel Equipment shield doors are required to be interlocked to
and Closure and Closure (Including direct exposure of | shield doors shall have a mean prevent them from opening when associated equipment and
Facility (CR) Facility (CRCF) Anchorages) and personnel probability of inadvertent opening of | personnel shield doors or transfer port slide gates that have a
(Continued) (Continued) Equipment less than or equal to 1 x 10~ per complementary shielding function are not closed.

Confinement Doors

waste container handled.

Equipment shield doors and personnel access doors
associated with personnel shield doors at exits from the
waste package loadout room are required to be interlocked
with a radiation monitor to prevent inadvertent opening during
waste package loadout operations.

Preclude collapse

CR.07. An equipment shield door

Equipment shield doors are required to be designed in

onto waste falling onto a waste container as a accordance with the applicable provisions of ANSI/AISC
containers result of impact from a conveyance | N690-1994. Equipment shield doors are required to be

shall be precluded. designed to not collapse following an impact from a

conveyance at its design speed.

Mitigate the CR.08. The mean probability that the | Equipment confinement doors and equipment shield doors
consequences of HVAC system in the CRCF with a confinement function are required to be designed with
radionuclide confinement areas becomes interlocks to prevent them from opening when associated
release unavailable (during a 30-day mission | equipment doors that have a complementary confinement

time following a radionuclide
release) due to the simultaneous
opening of an equipment
confinement door and a cask
unloading room shield door shall be
less than or equal to 3 x 1077,

function are not closed

Protect against
equipment shield
door collapse onto
a waste container

CR.09. The mean frequency of
collapse of equipment shield doors
(including attachment of door to wall
and frame anchorages) due to the
spectrum of seismic event shall be
less than or equal to 6 x 1078 per
year.

Equipment shield doors are required to be designed in
accordance with the applicable provisions of ANSI/AISC
N690-1994 for loads and accelerations associated with a
DBGM-2 seismic event. Additional structural capacity is
provided as required to demonstrate compliance.
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Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF (Continued)

System or
Facility (System
Code)

Subsystem or
Function (as
Applicable)

Component

Nuclear Safety Design Bases

Safety Function

Controlling Parameters and
Values

Design Criteria

Canister Receipt
and Closure
Facility (CR)
(Continued)

Canister Receipt
and Closure
Facility (CRCF)
(Continued)

DOE Canister Slide
Gates
(060-HTCO-HTCH-
00005/00006/00007/
00008/00009)

Protect against
dropping a canister
due to a spurious
closure of the slide
gate

CR.HTC.01. The mean probability of
a canister drop resulting from a
spurious closure of the slide gate
shall be less than or equal to

2 x 1079 per transfer.

The slide gates are required to be power-limited such that the
maximum slide gate closing force is insufficient to sever the
hoisting ropes.

Protect against
direct exposure to
personnel

CR.HTC.02. The mean probability of
occurrence of an inadvertent
opening of a slide gate shall be less

than or equal to 4 x 1072 per transfer.

Each slide gate is required to be interlocked to prevent it from
opening unless a canister transfer machine is present above
it with its shield skirt lowered.

Preclude canister
breach

CR.HTC.03. Closure of the slide
gate shall be incapable of breaching
a canister.

The slide gates are required to be power-limited such that the
maximum slide gate closing force is insufficient to breach a
canister.

Cask Port Slide Gates
(060-HTCO-HTCH-
00001/00002)

Protect against
dropping a canister
due to a spurious
closure of the slide
gate

CR.HTC.04. The mean probability of
a canister drop resulting from a
spurious closure of the slide gate
shall be less than or equal to

2 x 1078 per transfer.

The slide gates are required to be power-limited such that the
maximum slide gate closing force is insufficient to sever the
hoisting ropes.

Protect against
direct exposure to
personnel

CR.HTC.05. The mean probability of
occurrence of an inadvertent
opening of a slide gate shall be less

than or equal to 4 x 1072 per transfer.

Slide gates are required to be interlocked to prevent them
from opening when associated equipment shield doors that
have a complementary shielding function are not closed.

Each slide gate is required to be interlocked to prevent it from
opening unless a canister transfer machine is present above
it with its shield skirt lowered.

Preclude canister
breach

CR.HTC.06. Closure of the slide
gate shall be incapable of breaching
a canister.

The slide gates are required to be power-limited such that the
maximum slide gate closing force is insufficient to breach the
canister.
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Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF (Continued)

System or
Facility (System
Code)

Subsystem or
Function (as
Applicable)

Component

Nuclear Safety Design Bases

Safety Function

Controlling Parameters and
Values

Design Criteria

Canister Receipt
and Closure
Facility (CR)
(Continued)

Canister Receipt
and Closure
Facility (CRCF)
(Continued)

TAD Slide Gates

(060-HTCO-HTCH-
00010/00011)

Protect against
dropping a canister
due to a spurious
closure of the slide
gate

CR.HTC.07. The mean probability of
a canister drop resulting from a
spurious closure of the slide gate
shall be less than or equal to

2 x 107 per transfer.

The slide gates are required to be power-limited such that the
maximum slide gate closing force is insufficient to sever the
hoisting ropes.

Protect against
direct exposure to
personnel

CR.HTC.08. The mean probability of
occurrence of an inadvertent
opening of a slide gate shall be less

than or equal to 4 x 1072 per transfer.

Each slide gate is required to be interlocked to prevent it from
opening unless a canister transfer machine is present above
it with its shield skirt lowered.

Preclude canister
breach

CR.HTC.09. Closure of the slide
gate shall be incapable of breaching
a canister.

The slide gates are required to be power-limited such that the
maximum slide gate closing force is insufficient to breach the
canister.

Waste Package Port
Slide Gates
(060-HTCO-HTCH-
00003/00004)

Protect against
dropping a canister
due to a spurious
closure of the slide
gate

CR.HTC.10. The mean probability of
a canister drop resulting from a
spurious closure of the slide gate
shall be less than or equal to

2 x 1078 per transfer.

The slide gates are required to be power-limited such that the
maximum slide gate closing force is insufficient to sever the
hoisting ropes.

Protect against
direct exposure to
personnel

CR.HTC.11. The mean probability of
occurrence of an inadvertent
opening of a slide gate shall be less

than or equal to 4 x 107° per transfer.

Slide gates are required to be interlocked to prevent them
from opening when associated equipment shield doors that
have a complementary shielding function are not closed.

Each slide gate is required to be interlocked to prevent it from
opening unless a canister transfer machine is present above
it with its shield skirt lowered.

Preclude canister
breach

CR.HTC.12. Closure of the slide
gate shall be incapable of breaching
a canister.

The slide gates are required to be power-limited such that the
maximum slide gate closing force is insufficient to breach a
canister.

Preclude canister
drop onto floor

CR.HTC.13. The waste package
port slide gate shall be incapable of
opening without a waste package
transfer trolley with waste package in
position to receive a canister.

The waste package port slide gate is required to be designed
with an interlock to prevent opening of the waste package
port slide gate when the waste package transfer trolley with
waste package is not correctly positioned below the port.
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Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF (Continued)

Nuclear Safety Design Bases

System or Subsystem or
Facility (System Function (as Controlling Parameters and
Code) Applicable) Component Safety Function Values Design Criteria

Canister Receipt | Canister Receipt | Cask Preparation Protect against CR.HMH.01. The mean frequency of | The platform is required to be designed in accordance with

and Closure and Closure Platform platform collapse collapse of the cask preparation the applicable provisions of ANSI/AISC N690-1994 for loads

Facility (CR) Facility (CRCF) (060-HMHO-PLAT- platform due to the spectrum of and accelerations associated with a DBGM-2 seismic event.

(Continued) (Continued) 00001) seismic events shall be less than or | Additional structural capacity is provided as required to

equal to 3 x 107° per year. demonstrate compliance.

Protect against CR.HMH.02. The mean frequency of | The platform is required to be designed in accordance with
platform collapse platform collapse or waste container | the applicable provisions of ANSI/AISC N690-1994 for loads
or waste container | breach from the impact of the cask and accelerations associated with a DBGM-2 seismic event.
breach due to an transfer trolley or site transporterinto | Additional structural capacity is provided as required to
impact from the the platform due to the spectrum of | preclude platform collapse. Energy absorbing features are
cask transfer seismic events shall be less than or | required as necessary to limit impact forces on the waste
trolley or site equal to 2 x 107° per year. container.
transporter

Mechanical Cask Handling Cask Handling Yoke Protect against H.CR.HM.01. The cask handling The special lifting device/adapter is required to be designed

Handling System
(H)

(060-HMO0-BEAM-
00001)

drop

yoke is an integral part of the
load-bearing path. See cask
handling crane requirements.

in accordance with the requirements of ANSI N14.6-1993, as
modified by NUREG-0612 (NRC 1980), Section 5.1.1(4).

Special lifting devices are required to have an interlock to
prevent special lifting device actuation if the special lifting
device is not properly connected to the hoisting system and
an interlock to prevent hoist motion if the special lifting device
is not either fully engaged or fully disengaged.

Special lifting devices/adapters are required to be designed
for loads and accelerations associated with a DBGM-2
seismic event.

Cask Handling Crane;
200-ton
(060-HM00-CRN-
00001)

Protect against
drop

H.CR.HM.02. The mean probability
of dropping a loaded cask from less
than the two-block height resulting
from the failure of a piece of
equipment within the load path shall
be less than or equal to 3 x 10~ per
transfer with the cask yoke or

1 x 10 per transfer with a sling.

The crane is required to be designed in accordance with the
requirements of ASME NOG-1-2004 for Type | cranes.
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Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF (Continued)

Nuclear Safety Design Bases

System or Subsystem or
Facility (System Function (as Controlling Parameters and
Code) Applicable) Component Safety Function Values Design Criteria
Mechanical Cask Handling Cask Handling Crane; | Protect against H.CR.HM.03. The mean probability | The crane is required to be designed in accordance with the

Handling System
(H) (Continued)

(Continued)

200-ton
(060-HMO00-CRN-
00001) (Continued)

drop

of dropping a loaded cask from a
two-block height resulting from the
failure of a piece of equipment within
the load-bearing path shall be less

than or equal to 4 x 1077 per transfer.

requirements of ASME NOG-1-2004 for Type | cranes.

Limit drop height

H.CR.HM.04. The two-block drop
height shall not exceed 30 ft from
bottom of shortest cask to the floor.

The crane, in conjunction with the special lifting device, is
required to be designed such that the bottom of any cask
cannot be more than 30 ft above the floor with the crane
hoisting system in a two-block condition.

Protect against
drop of a load onto
a cask

H.CR.HM.05. The mean probability
of dropping a load onto a loaded
cask or its contents shall be less
than or equal to 4 x 10-5 per cask
handled.

The crane is required to be designed in accordance with the
requirements of ASME NOG-1-2004 for Type | cranes.

Maintain H.CR.HM.06. The mean probability | The crane is required to be designed in accordance with the

moderator control | of inadvertent introduction of an oil requirements of ASME NOG-1-2004 for Type | cranes.
moderator into a canister shall be
less than or equal to 9 x 105 over a The crane is required to have double retention capability on
720-hour period following a the areas ofthe.crane where leaked lubricating oil could enter
radioactive release. a breached canister.

Limit speed H.CR.HM.07. The speed of the The trolley and bridge are required to be designed to

trolley and bridge shall be limited to
20 ft/min.

preclude speeds greater than 20 ft/min.

Protect against
crane collapse
onto a waste
container

H.CR.HM.08. The mean frequency
of collapse of the cask handling
crane due to the spectrum of seismic
events shall be less than or equal to
8 x 107° per year.

The crane is required to be designed in accordance with the
requirements of ASME NOG-1-2004 for Type | cranes, for
loads and accelerations associated with a DBGM-2 seismic
event. Additional structural capacity is provided as required to
demonstrate compliance.
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Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF (Continued)

System or
Facility (System
Code)

Subsystem or
Function (as
Applicable)

Component

Nuclear Safety Design Bases

Safety Function

Controlling Parameters and
Values

Design Criteria

Mechanical
Handling System
(H) (Continued)

Cask Handling
(Continued)

Cask Handling Crane;
200-ton
(060-HMO00-CRN-

Protect against a
cask or heavy
object drop from

H.CR.HM.09. The mean frequency
of a hoist system failure of the cask
handling crane due to the spectrum

The crane is required to be designed in accordance with the
requirements of ASME NOG-1-2004 for Type | cranes, for
loads and accelerations associated with a DBGM-2 seismic

00001) (Continued) the crane of seismic events shall be less than | event.
or equal to 2 x 1075 per year.
Cask Transfer Trolley | Limit speed H.CR.HM.10. The speed of the cask | The cask transfer trolley is required to be designed to

and Pedestals
Trolleys: (060-HMOO-
TRLY-00001/00002)
Pedestals: (060-
HMO00-PED-00001/
00002)

transfer trolley shall be limited to
2.5 mph.

preclude speed greater than 2.5 mph.

Protect against
spurious
movement

H.CR.HM.11. The mean probability
of spurious movement of the cask
transfer trolley while a canister is
being lifted by the canister transfer
machine shall be less than or equal
to 1 x 107° per transfer.

The cask transfer trolley is required to be designed such that
its pneumatic power supply must be disconnected for the
cask unloading room equipment shield door to be closed.

Protect against
impact and
inducing stresses
on the waste
container

H.CR.HM.12. The mean frequency
of the sliding of the cask transfer
trolley into a wall and inducing
stresses that can breach the waste
container due to the spectrum of
seismic events shall be less than or
equal to 1 x 1078 per year.

Operating clearance and energy-absorbing features are
required to be provided to minimize the likelihood of
seismic-induced sliding impact and control impact loads as
needed.

H.CR.HM.13. The mean frequency
of a rocking impact of the cask
transfer trolley into a wall and
inducing stresses that can breach
the waste container due to the
spectrum of seismic events shall be
less than or equal to 1 x 10-6 per
year.

Operating clearance and energy-absorbing features are
required to be provided to minimize the likelihood of
seismic-induced rocking impact and control impact loads as
needed.
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Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF (Continued)

Nuclear Safety Design Bases

System or Subsystem or
Facility (System Function (as Controlling Parameters and
Code) Applicable) Component Safety Function Values Design Criteria
Mechanical Cask Horizontal Lifting Protect against H.CR.HMC.01 The horizontal lifting | The special lifting device/adapter is required to be designed
Handling System | Handling/Cask Beam drop beam is an integral part of the in accordance with the requirements of ANSI N14.6-1993, as
(H) (Continued) Receipt (200-HMCO0-BEAM- load-bearing path. See cask modified by NUREG-0612 (NRC 1980), Section 5.1.1(4).

00001) (shared with handling crane requirements. o . . .

RF) Special lifting devices/adapters are required to be designed
for loads and accelerations associated with a DBGM-2
seismic event.

Cask Cask Lid Lifting Protect against H.CR.HMH.01. The cask lid lifting The special lifting device/adapter is required to be designed
Handling/Cask Grapples drop of a load onto | grapple is an integral part of the in accordance with the requirements of ANSI N14.6-1993, as
Preparation (060-HMHO-HEQ- a canister load-bearing path. See cask modified by NUREG-0612 (NRC 1980), Section 5.1.1(4).

00012)

handling crane requirements.

Special lifting devices are required to have an interlock to
prevent special lifting device actuation if the special lifting
device is not properly connected to the hoisting system and
an interlock to prevent hoist motion if the special lifting device
is not either fully engaged or fully disengaged.

Special lifting devices/adapters are required to be designed
for loads and accelerations associated with a DBGM-2
seismic event.

DPC Lid Adapter
(060-HMHO-HEQ-
00005/00006)

Protect against
drop of a DPC

H.CR.HMH.02. The DPC lid adapter
is an integral part of the load-bearing
path. See canister transfer machine
requirements.

The special lifting device/adapter is required to be designed
in accordance with the requirements of ANSI N14.6-1993, as
modified by NUREG-0612 (NRC 1980), Section 5.1.1(4).

Special lifting devices/adapters are required to be designed
for loads and accelerations associated with a DBGM-2
seismic event.
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Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF (Continued)

Nuclear Safety Design Bases

System or Subsystem or
Facility (System Function (as Controlling Parameters and
Code) Applicable) Component Safety Function Values Design Criteria
Mechanical Cask Rail Cask Lid Protect against H.CR.HMH.03. The rail cask lid The special lifting device/adapter is required to be designed
Handling System | Handling/Cask Adapters drop adapter is an integral part of the in accordance with the requirements of ANSI N14.6-1993, as
(H) (Continued) Preparation (060-HMHO-HEQ- load-bearing path. See cask modified by NUREG-0612 (NRC 1980), Section 5.1.1(4).
(Continued) 00003/00004) handling crane requirements.

Special lifting devices/adapters are required to be designed
for loads and accelerations associated with a DBGM-2
seismic event.

Cask Handling/
Waste Package
Preparation

Waste Package
Handling Crane
(060-HMPO-CRN-
00001)

Protect against
collapse of the
waste package
handling crane

H.CR.HMP.01. The mean frequency
of collapse of the waste package
handling crane due to the spectrum
of seismic events shall be less than
or equal to 8 x 1076 per year.

The crane is required to be designed in accordance with the
requirements of ASME NOG-1-2004 for Type |l cranes, for
loads and accelerations associated with a DBGM-2 seismic
event. Additional structural capacity is provided as required to
demonstrate compliance.

Waste Transfer/
Canister Transfer

Canister Transfer
Machine
(060-HTCO-FHM-
00001/00002)

Protect against
drop

H.CR.HTC.01. The mean probability
of dropping a canister from below
the two-block height due to the
failure of a piece of equipment within
the load-bearing path shall be less
than or equal to 1 x 1075 per transfer
for each canister transfer machine.

The canister transfer machine is required to be designed in
accordance with the requirements of ASME NOG-1-2004 for
Type | cranes.

The canister transfer machine is required to be designed with
the following features:

« Two hoist upper limit switches

* A hoist adjustable speed drive that stops the hoist at
setpoints that are independent from the hoist upper limit
switches

* Aload cell overload limit that stops the hoist

* A sensor to stop the hoist when the load clears the
canister transfer machine slide gate.
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Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF (Continued)

Nuclear Safety Design Bases

System or Subsystem or
Facility (System Function (as Controlling Parameters and
Code) Applicable) Component Safety Function Values Design Criteria
Mechanical Waste Transfer/ Canister Transfer Protect against H.CR.HTC.02. The mean probability | The canister transfer machine is required to be designed in

Handling System
(H) (Continued)

Canister Transfer
(Continued)

Machine
(060-HTCO-FHM-
00001/00002)
(Continued)

drop (Continued)

of drop of a canister from the
two-block height due to the failure of
a piece of equipment within the
load-bearing path shall be less than
or equal to 3 x 1078 per transfer.

accordance with the requirements of ASME NOG-1-2004 for
Type | cranes.

The canister transfer machine is required to be designed with
the following features:

* Two hoist upper limit switches

* A hoist adjustable speed drive that stops the hoist at
setpoints that are independent from the hoist upper limit
switches

* Aload cell overload limit that stops the hoist

* A sensor to stop the hoist when the load clears the
canister transfer machine slide gate.

Limit drop height

H.CR.HTC.03. The two-block height
shall not exceed 45 ft from the
bottom of a canister to the cavity
floor of the cask, aging overpack, or
waste package.

The canister transfer machine, in conjunction with the special
lifting device(s), is required to be designed such that the
bottom of any canister cannot be more than 45 ft above the
cavity floor of the cask, aging overpack, or waste package
with the canister transfer machine hoisting system in a
two-block condition.

Protect against
drop of a load onto
a canister

H.CR.HTC.04. The mean probability
of dropping a load onto a canister
shall be less than or equal to

1 x 1075 per transfer.

The canister transfer machine is required to be designed in
accordance with the requirements of ASME NOG-1-2004 for
Type | cranes.

The canister transfer machine is required to be designed with
the following features:

» Two hoist upper limit switches

* A hoist adjustable speed drive that stops the hoist at
setpoints that are independent from the hoist upper limit
switches

* Aload cell overload limit that stops the hoist

* A sensor to stop the hoist when the load clears the
canister transfer machine slide gate.
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Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF (Continued)

Nuclear Safety Design Bases

System or Subsystem or
Facility (System Function (as Controlling Parameters and
Code) Applicable) Component Safety Function Values Design Criteria
Mechanical Waste Transfer/ Canister Transfer Protect against H.CR.HTC.05. The mean probability | Interlocks are required to be provided to prevent operation of

Handling System
(H) (Continued)

Canister Transfer
(Continued)

Machine
(060-HTCO-FHM-
00001/00002)
(Continued)

spurious of a spurious movement of the the canister transfer machine bridge and trolley drives unless
movement canister transfer machine while a the canister transfer machine shield skirt is raised, indicating
canister is being lifted or lowered that the canister is clear of the canister transfer machine slide
shall be less than or equal to gate.
7 x 1072 per transfer for each
canister transfer machine. The circuit breakers that provide power to the adjustable
speed drives for the bridge and trolley motors are required to
have instantaneous over-current protection.
Limit Speed H.CR.HTC.06. The speed of the The canister transfer machine is required to be designed with

canister transfer machine trolley and
bridge shall be limited to 20 ft/min.

a maximum speed limit of the trolley and bridge of 20 ft/min.

Preclude non-flat
bottom drop of a
DPC or TAD
canister

H.CR.HTC.07. The canister transfer
machine shall preclude
non-flat-bottom drops of DPCs and
TAD canisters.

The canister transfer machine shall be designed with guide
features for DPCs and TAD canisters to preclude non-flat
bottom drops.

Protect against
direct exposure to
personnel

H.CR.HTC.08. The mean probability
of inadvertent radiation streaming
resulting from the inadvertent
opening of the canister transfer
machine slide gate, the inadvertent
raising of the canister transfer
machine shield skirt, or an
inadvertent motion of the canister
transfer machine away from an open
port shall be less than or equal to

9 x 107 per transfer.

The canister transfer machine is required to be designed with
the following features:

» Shield skirt—hoist interlock (skirt must be down to permit
hoist operation)

» Shield skirt—canister transfer machine slide gate
interlock (either skirt must be down or gate must be
closed)

» Shield skirt—port gate interlock (skirt must be down
before port gate can be opened).

* PSC-13 (Section 1.2.4.2.2.4) addresses closure of the
port slide gates at the completion of a canister transfer
operation.
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Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF (Continued)

Nuclear Safety Design Bases

System or Subsystem or
Facility (System Function (as Controlling Parameters and
Code) Applicable) Component Safety Function Values Design Criteria
Mechanical Waste Transfer/ Canister Transfer Maintain H.CR.HTC.09. The mean probability | The canister transfer machine is required to be designed in
Handling System | Canister Transfer | Machine moderator control | of inadvertent introduction of an oil accordance with the requirements of ASME NOG-1-2004 for
(H) (Continued) (Continued) (060-HTCO-FHM- moderator into a canister shall be Type | cranes.

00001/00002)
(Continued)

less than or equal to 9 x 10~° over a
720-hour period following the breach
of a canister.

The canister transfer machine is required to have double
retention capability on areas of the crane where leaked
lubricating oil could enter a breached waste canister.

Preclude canister
breach

H.CR.HTC.10. Closure of the
canister transfer machine slide gate
shall be incapable of breaching a
canister.

The canister transfer machine slide gate is required to be
power-limited such that the maximum slide gate closing force
is insufficient to breach a canister.

Maintain DOE SNF

canister separation

H.CR.HTC.11. The conditional
probability of inadvertent placement
of more than four DOE standardized
canisters in a TAD waste package,
TAD staging rack, or aging overpack
shall be less than or equal to

3x 1078,

The slide gate is required to be designed with an interlock
that allows a canister to be placed in an aging overpack, a
TAD waste package, or TAD canister staging rack only if the
canister transfer machine is centered with the receptacle.

Protect against
collapse of the
canister transfer
machine

H.CR.HTC.12. The mean frequency
of collapse of the canister transfer
machine due to the spectrum of
seismic events shall be less than or
equal to 1 x 105 per year.

The canister transfer machine is required to be designed in
accordance with the requirements of ASME NOG-1-2004 for
Type | cranes, for loads and accelerations associated with a
DBGM-2 seismic event. Additional structural capacity is
provided as required to demonstrate compliance.

Protect against a
canister or heavy
object drop from
the canister
transfer machine

H.CR.HTC.13. The mean frequency
of a hoist system failure of the
canister transfer machine due to the
spectrum of seismic events shall be
less than or equal to 2 x 10-5 per
year.

The canister transfer machine is required to be designed in
accordance with the requirements of ASME NOG-1-2004 for
Type | cranes, for loads and accelerations associated with a
DBGM-2 seismic event.
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Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF (Continued)

Nuclear Safety Design Bases

System or Subsystem or
Facility (System Function (as Controlling Parameters and
Code) Applicable) Component Safety Function Values Design Criteria
Mechanical Waste Transfer/ Canister Grapples Protect against H.CR.HTC.14. The canister grapple | The special lifting device/adapter is required to be designed

Handling System
(H) (Continued)

Canister Transfer
(Continued)

(060-HTCO-HEQ-
00003/00004/00005/
00006/00007)
Canister Transfer
Machine Grapples
(060-HTCO-HEQ-
00001/00002)

drop

is an integral part of the load-bearing
path. See canister transfer machine

requirements.

in accordance with the requirements of ANSI N14.6-1993, as
modified by NUREG-0612 (NRC 1980), Section 5.1.1(4).

The special lifting device is required to have mechanical
features that prevent special lifting device disengagement
when a load is suspended from the special lifting device.

Electrically operated special lifting devices are required to
have an interlock to prevent special lifting device actuation if
the special lifting device is not properly connected to the
hoisting system and an interlock to prevent hoist motion if the
special lifting device is not either fully engaged or fully
disengaged.

For mechanically operated special lifting devices (HLW
canisters only) an interlock is required to prevent hoist motion
if the special lifting device is not properly connected to the
hoisting system or if the special lifting device is not either fully
engaged or fully disengaged.

Special lifting devices/adapters are required to be designed
for loads and accelerations associated with a DBGM-2
seismic event.
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Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF (Continued)

Nuclear Safety Design Bases

System or Subsystem or
Facility (System Function (as Controlling Parameters and
Code) Applicable) Component Safety Function Values Design Criteria
Mechanical Waste Transfer/ Canister Grapples Protect against H.CR.HTC.15. The canister grapple | The special lifting device/adapter is required to be designed

Handling System
(H) (Continued)

Canister Transfer
(Continued)

(060-HTCO-HEQ-
00003/00004/00005/
00006/00007)
Canister Transfer
Machine Grapples
(060-HTCO-HEQ-
00001/00002)
(Continued)

drop of a load onto
a canister

is an integral part of the load-bearing
path. See canister transfer machine
requirements.

in accordance with the requirements of ANSI N14.6-1993, as
modified by NUREG-0612 (NRC 1980), Section 5.1.1(4).

The special lifting device is required to have mechanical
features that prevent special lifting device disengagement
when a load is suspended from the special lifting device.

Electrically operated special lifting devices are required to
have an interlock to prevent special lifting device actuation if
the special lifting device is not properly connected to the
hoisting system and an interlock to prevent hoist motion if the
special lifting device is not either fully engaged or fully
disengaged.

For mechanically operated special lifting devices (HLW
canisters only) an interlock is required to prevent hoist motion
if the special lifting device is not properly connected to the
hoisting system or if the special lifting device is not either fully
engaged or fully disengaged.

Special lifting devices/adapters are required to be designed
for loads and accelerations associated with a DBGM-2
seismic event.

TAD Staging Racks
(and Thermal Barrier)
(060-HTCO-RK-
00011/00012)

Protect against a
tipover/impact of a
canister

H.CR.HTC.16. The mean frequency
of collapse of the TAD staging racks
due to the spectrum of seismic
events shall be less than or equal to
2 x 1078 per year.

The TAD canister staging racks are required to be designed
in accordance with the applicable provisions of ANSI/AISC
N690-1994 for loads and accelerations associated with a
DBGM-2 seismic event. Additional structural capacity is
provided as required to demonstrate compliance.

0 A9 “€LS0-MA/A0d

YV'S d1o3150day uivpunopy voong



6817 C1

Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF (Continued)

Nuclear Safety Design Bases

System or Subsystem or
Facility (System Function (as Controlling Parameters and
Code) Applicable) Component Safety Function Values Design Criteria
Mechanical Waste Transfer/ TAD Staging Racks Protect against H.CR.HTC.17. The mean conditional | The thermal barrier (around the staging racks) is required to

Handling System
(H) (Continued)

Canister Transfer
(Continued)

(and Thermal Barrier)
(060-HTCO-RK-
00011/00012)
(Continued)

canister breach

probability of breach of a TAD
canister contained within a staging
rack resulting from the spectrum of
fires shall be less than or equal to
2 x 1070 per fire event.

be designed such that the thermal penetration meets the
required reliability when evaluated against the spectrum of
fires.

The canister is required to be designed such that the
fire-induced failure hazard meets the required reliability when
evaluated against the spectrum of fires.

(Note: preclosure safety analysis depends on the reliabilities
of each component.)

DOE Canister Staging
Racks (and Thermal
Barrier)
(060-HTCO-RK-
00006/00007/00008/
00009/00010)

Protect against a
tipover/impact of a
canister

H.CR.HTC.18. The mean frequency
of collapse of the DOE canister
staging racks (such that the spacing
between the surface of adjacent
DOE standardized canisters in a
staging rack is less than 30 cm) due
to the spectrum of seismic events
shall be less than or equal to

2 x 1078 per year.

The DOE canister staging racks are required to be designed
in accordance with the applicable provisions of ANSI/AISC
N690-1994 for loads and accelerations associated with a
DBGM-2 seismic event. Additional structural capacity is
provided as required to demonstrate compliance.

Protect against
canister breach

H.CR.HTC.19. The mean conditional
probability of breach of a DOE
standardized canister contained
within a staging rack resulting from
the spectrum of fires shall be less
than or equal to 2 x 1078 per fire
event.

The thermal barrier (around the staging racks) is required to
be designed such that the thermal penetration meets the
required reliability when evaluated against the spectrum of
fires.

The standardized DOE SNF canister is required to be
designed such that the fire-induced failure hazard meets the
required reliability when evaluated against the spectrum of
fires.

(Note: preclosure safety analysis depends on the reliabilities
of each component.)
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Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF (Continued)

Nuclear Safety Design Bases

System or Subsystem or
Facility (System Function (as Controlling Parameters and
Code) Applicable) Component Safety Function Values Design Criteria
Mechanical Waste Package Remote Handling Protect against H.CR.HWH.01. The mean frequency | The remote handling system bridge is required to be

Handling System
(H) (Continued)

Closure

System Bridge
(060-HWHO-HEQ-
00003)

collapse of the
remote handling
bridge

of collapse of the remote handling
system bridge due to the spectrum
of seismic events shall be less than
or equal to 8 x 1075 per year.

designed in accordance with the requirements of ASME
NOG-1-2004 for Type Il cranes, for loads and accelerations
associated with a DBGM-2 seismic event. Additional
structural capacity is provided as required to demonstrate
compliance.

Waste Package
Loadout

Waste Package
Shield Rings
(060-HLOO-HEQ-
00001/00002/00003)

Provide lateral and
vertical stability to
the waste package
in the waste
package transfer
trolley

H.CR.HL.01. The mean frequency of
the shield ring becoming displaced
from the waste package transfer
trolley due to the spectrum of
seismic events shall be less than or
equal to 2 x 107° per year.

The waste package transfer trolley, including the associated
waste package shield rings, is required to be designed in
accordance with the requirements of ASME NOG-1-2004 for
Type | cranes, for loads and accelerations associated with a
DBGM-2 seismic event.

Waste Package
Transfer Trolley
(including Pedestals,
Seismic Rail
Restraints, and Rails)
(Trolleys: 060-HLOO-
TRLY-00001/00002)
(Pedestals: 060-
HLO0-PED-00001/
00002/00003/00004/
00005/00006/00007/
00008)

Preclude rapid

H.CR.HL.02. The waste package

The waste package transfer trolley is required to have two

tilt-down transfer trolley shall be incapable of | drive trains to rotate the shielded enclosure, either of which
rapid tilt-down. can support the enclosure. Power is required to be applied to
rotate the shielded enclosure in either direction.
Limit speed H.CR.HL.03. The speed of the waste | The waste package transfer trolley is required to be designed

package transfer trolley shall be
limited to 2.5 mph.

to preclude speed greater than 2.5 mph.

Protect against
spurious
movement

H.CR.HL.04. The mean probability
of spurious movement of the waste
package transfer trolley while a
canister is being lowered by the
canister transfer machine shall be
less than or equal to 1 x 10~° per
transfer.

An interlock is required to be provided to interrupt power to
the waste package transfer trolley when the waste package
port slide gate is opened.

Protect against
tipover of the
waste package
transfer trolley
holding a loaded
waste package

H.CR.HL.05. The mean frequency of
tipover of the waste package transfer
trolley due to the spectrum of
seismic events shall be less than or
equal to 2 x 1078 per year.

The waste package transfer trolley is required to be designed
in accordance with the requirements of ASME NOG-1-2004
for Type | cranes, for loads and accelerations associated with
a DBGM-2 seismic event. The waste package transfer trolley
is required to operate on seismically designed rails and have
seismic restraints such that it will not tip over during a seismic
event.
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Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF (Continued)

Nuclear Safety Design Bases

System or Subsystem or
Facility (System Function (as Controlling Parameters and
Code) Applicable) Component Safety Function Values Design Criteria
Mechanical Waste Package Waste Package Protect against H.CR.HL.06. The mean frequency of | The waste package transfer trolley is required to be designed
Handling System | Loadout Transfer Trolley rocking (which rocking impact of the waste package | in accordance with the requirements of ASME NOG-1-2004
(H) (Continued) (Continued) (including Pedestals, | induces an impact | transfer trolley into a wall due to the | for Type | cranes, for loads and accelerations associated with

Seismic Rail
Restraints, and Rails)
(Trolleys: 060-HLOO-
TRLY-00001/00002)
(Pedestals: 060-
HL00-PED-00001/
00002/00003/00004/
00005/00006/00007/
00008) (Continued)

into a wall) of a
waste package
transfer trolley
holding a loaded
waste package

spectrum of seismic events shall be
less than or equal to 2 x 107° per
year.

a DBGM-2 seismic event. The waste package transfer trolley
is required to operate on seismically designed rails and have
seismic restraints such that it will not have a rocking impact
during a seismic event.

Surface Nuclear
Confinement
HVAC System
(VC)

Surface Nuclear
Confinement
HVAC

Portions of the Mitigate the VC.CR.01. The mean probability that | The HVAC subsystem that exhausts from areas where there
surface nuclear consequences of the HVAC system (including HEPA is a potential for canister breach is required to be designed to
confinement HVAC radionuclide filtration of exhaust air from the have two full capacity independent trains with automatic start
system that exhaust release CRCF confinement areas) becomes | upon failure of the operating train.
from areas with a unavailable during a 30-day mission
potential for a breach time following a radionuclide release

shall be less than or equal to

4 x 1072, This parameter does not

apply in the case of large fires, which

may disable the HVAC system.
Portions of the Support ITS VC.CR.02. The mean conditional The HVAC subsystem that provides cooling for the ITS

surface nuclear
confinement HVAC
system that support
the cooling of ITS
electrical equipment
and battery rooms

electrical function

probability of failure of the portions of
the surface nuclear confinement
HVAC system that support the
cooling of ITS electrical equipment
and battery rooms in the CRCF shall
be less than or equal to 2 x 1072 per
ITS electrical train over a period of
720 hours following a radionuclide
release.

electrical equipment and battery rooms is required to be
designed to have an independent train for the rooms
associated with each of the two ITS electrical trains.
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Table 1.2.4-4. Preclosure Nuclear Safety Design Bases and their Relationship to Design Criteria for the CRCF (Continued)

System or
Facility (System
Code)

Subsystem or
Function (as
Applicable)

Component

Nuclear Safety Design Bases

Safety Function

Controlling Parameters and

Values

Design Criteria

Balance of Plant
(SB)

Flood Protection

Flood Control
Features

Protect ITS SSCs
from external
flooding events

SB.01. The site flood control
features will be designed to the
probable maximum flood.

The flood protection features are required to be located and
sized to prevent the inundation of the ITS structures due to a
flood associated with the probable maximum precipitation
event.

NOTE: “Protect against” in this table means either “reduce the probability of” or “reduce the frequency of.”
For casks, canisters, and associated handling equipment that were previously designed, the component design will be evaluated to confirm that the controlling parameters and
values are met.
Seismic control values shown represent the integration of the probability distribution of SSC failure (i.e., the loss of safety function) with the seismic hazard curve.
The numbers appearing in parentheses in the third column are component numbers.

Facility Codes: CR: Canister Receipt and Closure Facility; SB: Balance of Plant.

System Codes: H: Mechanical Handling; HE: Emplacement and Retrieval/Drip Shield Installation.
Infrastructure System Codes: VC: Surface Nuclear Confinement HVAC.
Subsystem Codes: HL: Waste Package Loadout; HM: Cask Handling; HMC: Cask Receipt; HMH: Cask Preparation; HMP: Waste Package Preparation; HTC: Canister Transfer;
HWH: Material Handling.
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Table 1.2.4-5. Handling Facilities Equipment Stands

Equipment Stands Facility Location

TAD Canister Welding Machine Stand WHF TAD Canister Closure Station
(Equipment Number: 050-HC00-RK-00001)

TAD Canister Closure Shield Ring Stand WHF TAD Canister Closure Station
(Equipment Number: 050-HC00-RK-00002)

DPC Cutting Machine Stand WHF DPC Cutting Station
(Equipment Number: 050-HD00-RK-00001)

DPC Cutting Shield Ring Stand WHF DPC Cutting Station
(Equipment Number: 050-HD00-RK-00002)

DPC Adapter Plate Stand WHF DPC Cutting Station
(Equipment Number: 050-HD00-RK-00003)

Shield Plug Lift Adapter Stand WHF DPC Cutting Station
(Equipment Number: 050-HD00-RK-00004)

Lid Adapter Stand 1 WHF Cask Preparation Area
(Equipment Number: 050-HM00-RK-00009)

Lid Adapter Stand 2 WHF Cask Preparation Area
(Equipment Number: 050-HM00-RK-00010)

Waste Package Shield Ring Stand 1 IHF Waste Package Loadout Room
(Equipment Number: 51A-HL00-RK-00002)

Waste Package Shield Ring Stand 2 IHF Waste Package Loadout Room
(Equipment Number: 51A-HL00-RK-00003)

Naval Cask Lid Stand IHF Cask Preparation Area
(Equipment Number: 51A-HMHO0-RK-00002)

Naval Cask Restraint Plate Stand IHF Cask Preparation Area
(Equipment Number: 51A-HMHO0-RK-00004)

Truck Cask Lid Adapter Stand IHF Cask Preparation Area
(Equipment Number: 51A-HMHO0-RK-00005)

Rail Cask Lid Adapter Stand IHF Cask Preparation Area
(Equipment Number: 51A-HMHO0-RK-00006)

Naval Adapter Stand IHF Cask Preparation Area
(Equipment Number: 51A-HTCO0-RK-00001)

Transfer Staging Stand (Equipment Number: IHF Canister Transfer Machine Maintenance Area
51A-HTCO0-RK-00005)

Process Opening Cover Stand IHF Waste Package Closure Support Room
(Equipment Number: 51A-HWO00-RK-00001)

Waste Package Lid Stand IHF Waste Package Closure Support Room
(Equipment Number: 51A-HW00-RK-00002)

Cask Lid Stand RF Cask Preparation Room
(Equipment Number: 200-HMHO0-RK-00004)
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Yucca Mountain Repository SAR

Table 1.2.4-5. Handling Facilities Equipment Stands (Continued)

(Equipment Number: 060-HW00-RK-00004)

Equipment Stands Facility Location
DPC Lid Adapter Stand RF Cask Preparation Room
(Equipment Number: 200-HMHO0-RK-00005)
Waste Package Shield Ring Stand 1 CRCF Waste Package Loadout Room
(Equipment Number: 060-HL0O0-RK-00003)
Waste Package Shield Ring Stand 2 CRCF Waste Package Loadout Room
(Equipment Number: 060-HL0O0-RK-00004)
Cask Lid Stand CRCF Cask Preparation Room
(Equipment Number: 060-HMH0-RK-00002)
Process Opening Cover Stand 1 CRCF Waste Package Closure Support Room
(Equipment Number: 060-HW00-RK-00001)
Process Opening Cover Stand 2 CRCF Waste Package Closure Support Room
(Equipment Number: 060-HWO00-RK-00002)
Waste Package Lid Stand 1 CRCF Waste Package Closure Support Room
(Equipment Number: 060-HWO00-RK-00003)
Waste Package Lid Stand 2 CRCF Waste Package Closure Support Room

NOTE: Figure 1.2.4-126 provides the mechanical equipment envelope for a typical equipment stand.
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Table 1.2.4-6. Summary-Level Description of ITS Equipment Confinement Doors

Door Name Facility Room/Area Name Single Panel Double Panel

WHF Cask Preparation Area WHF Cask Preparation Area X
Equipment Confinement Door

CRCF 1 Cask Preparation Room CRCF Cask Preparation Area X
Equipment Confinement Door South

CRCF 1 Cask Preparation Room CRCF Cask Preparation Area X
Equipment Confinement Door East 1

CRCF 1 Cask Preparation Room CRCF Cask Preparation Area X
Equipment Confinement Door East 2
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Table 1.2.4-7. CRCF ITS HVAC Exhaust Components and System Design Data

HEPA Filter Plenum
Components
Number of Units Nominal (Number of Banks)
Airflow
Capacity HEPA
Subsystem/Components Operating | Standby | cfm/unit | Demister | Prefilter | Filter

ITS Confinement Areas Exhaust HEPA 3 0 13,500 1 1 2
Filter Plenum—Train A (Equipment
Number:
060-VCTO-FLT-00009/00010/00011)

ITS Confinement Areas Exhaust Fan— 1 0 40,500 NA NA NA
Train A (Equipment Number:
060-VCTO-EXH-00009)

ITS Confinement Areas Exhaust HEPA 0 3 13,500 1 1 2
Filter Plenum—Train B (Equipment
Number:
060-VCTO-FLT-00012/00013/00014)

ITS Confinement Areas Exhaust Fan— 0 1 40,500 NA NA NA
Train B (Equipment Number:
060-VCTO0-EXH-00010)

ITS Battery Room Train A Exhaust HEPA 1 1 1,000 NA 1 1
Filter Plenum (Equipment Number:
060-VCTO-FLT-00005/00006)

ITS Battery Room Train A Exhaust Fan 1 1 1,000 NA NA NA
(Equipment Number:
060-VCTO0-EXH-00005/00006)

ITS Battery Room Train B Exhaust HEPA 1 1 1,000 NA 1 1
Filter Plenum (Equipment Number:
060-VCTO-FLT-00007/00008)

ITS Battery Room Train B Exhaust Fan 1 1 1,000 NA NA NA
(Equipment Number:
060-VCTO0-EXH-00007/00008)

NOTE: Equipment numbers are shown in Figures 1.2.4-99 and 1.2.4-104.
NA = not applicable.
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Table 1.2.4-8. CRCF Indoor Design Temperatures

Maximum Summer

Minimum Winter

Temperature Temperature
Area or Room (°F Dry Bulb) (°F Dry Bulb)
Cask Preparation Area 852 65
Waste Package Positioning Room 100° 65
Cask Unloading Room 100°P 65
Canister Staging Rooms 100° 65
HVAC Rooms Q0P 65
Utility Room QP 65
Low-Level Radioactive Waste Staging Room 9QP 65
Support Areas 76 70
Gas Sampling Room 9QP 65
Electrical Rooms 90 65
Battery Rooms 77 72
Corridors 85 65
Waste Package Loadout Room 852 65
Waste Package Closure Room QP 65
Closure Support Rooms 78 65
Closure Equipment Room 78 65
Canister Transfer Room 852 65
Maintenance/Operations Storage Room 852 65
Instrument and Electrical Shop 852 65
Elevator Lobby 85 65
Offices 75 70
Operations Rooms 75 70
Communications Room 75 70
Vestibules 902 65

NOTE: @These areas are normally not occupied. However, these areas are designed to be at maximum of 85°F
since there is expected extended occupancy during operation.
bThese areas are normally not occupied and the temperature limits are based on the electrical equipment

located in the space.

1.2.4-97



DOE/RW-0573, Rev. 0 Yucca Mountain Repository SAR

Table 1.2.4-9. CRCF Non-ITS HVAC Supply Components and System Design Data

Number of Units Nominal
Airflow
Capacity
Subsystem/Components Operating | Standby | cfm/unit
Cask Preparation Area Recirculating Supply Air Handling Unit (Equipment 1 1 24,000
Number: 060-VCTO0-AHU-00005/00006)
1st Level (North) Confinement Areas Supply Air Handling Unit (Equipment 1 1 24,000
Number: 060-VCTO0-AHU-00009/00010)
1st Level (South) Confinement Areas Supply Air Handling Unit (Equipment 1 1 24,000
Number: 060-VCT0-AHU-00011/00012)
2nd Level (North) Confinement Areas Supply Air Handling Unit (Equipment 1 1 24,000
Number: 060-VCT0-AHU-00001/00002)
2nd Level (South) Confinement Areas Supply Air Handling Unit (Equipment 1 1 24,000
Number: 060-VCTO0-AHU-00007/00008)
Waste Package Loadout Room Recirculating Supply Air Handling Unit 1 1 20,000
(Equipment Number: 060-VCT0-AHU-00013/00014)
Canister Transfer Room Recirculating Supply Air Handling Unit (Equipment 1 1 30,000
Number: 060-VCTO0-AHU-00003/00004)
Low-Level Radioactive Waste Staging Room and Miscellaneous Areas 1 1 8,000
Supply Air Handling Unit (Equipment Number: 060-VCT0-AHU-00015/00016)
Utility Room (Tertiary Confinement)—Fan Coil Units (Equipment Number: 1 1 10,000
060-VCTO0-FCU-00005/00006)
Nonconfinement Areas Supply Air Handling Unit (Equipment Number: 1 1 18,000
060-VNIO-AHU-00001/00002)
Nonconfinement Areas Return Fan (Integral to 060-VNIO-AHU-00001/00002) 1 1 18,000
Waste Package Loadout Vestibule (Nonconfinement)—Fan Coil Units 1 1 8,000
(Equipment Number: 060-VNIO-FCU-00001/00002)
Site Transporter Vestibule (Nonconfinement)—Fan Coil Units (Equipment 1 1 12,000
Number: 060-VNIO-FCU-00003/00004)
Transportation Cask Vestibule (Nonconfinement—Fan Coil Units (Equipment 1 1 6,000
Number: 060-VNIO-FCU-00005/00006)
Transportation Cask Vestibule Annex (Nonconfinement)—Fan Coil Units 1 1 6,000
(Equipment Number: 060-VNIO-FCU-00007/00008)

NOTE: Equipment and equipment numbers are shown in Figures 1.2.4-99, 1.2.4-113 to 1.2.4-115, and 1.2.4-124.
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Table 1.2.4-10. CRCF Non-ITS HVAC Exhaust Components and System Design Data

HEPA Filter Plenum Components

Number of Units Nominal (No. of Banks)
Airflow
Capacity HEPA
Subsystem/Components Operating | Standby | cfm/unit | Demister Prefilter Filter
1st Level Non-ITS HEPA Exhaust Filter 1 1 4,000 NA 1 1
Plenum (Equipment Number:
060-VCTO-FLT-00017/00018)
1st Level Non-ITS Exhaust Fan 1 1 4,000 NA NA NA
(Equipment Number:
060-VCTO0-EXH-00013/00014)
2nd Level Non-ITS HEPA Exhaust 1 1 12,000 NA 1 1
Filter Plenum (Equipment Number:
060-VCTO-FLT-00003/00004)
2nd Level Non-ITS Exhaust Fan 1 1 12,000 NA NA NA
(Equipment Number:
060-VCTO0-EXH-00003/00004)
Non-ITS Battery Room Exhaust HEPA 1 1 1,000 NA 1 1
Filter Plenum (Equipment Number:
060-VCTO-FLT-00001/00002)
Non-ITS Battery Room Exhaust Fan 1 1 1,000 NA NA NA
(Equipment Number:
060-VCTO0-EXH-00001/00002)
Low-Level Radioactive Waste Staging 1 1 8,000 NA 1 1
Room and Miscellaneous Areas HEPA
Exhaust Filter Plenum (Equipment
Number: 060-VCTO-FLT-00015/00016)
Low-Level Radioactive Waste Staging 1 1 8,000 NA NA NA
Room and Miscellaneous Areas
Exhaust Fan (Equipment Number:
060-VCTO0-EXH-00011/00012)
Men’s Restroom/Locker and Janitor 1 NA 800 NA NA NA
Closet Exhaust Fan (Equipment
Number: 060-VNIO-EXH-00001)
Women'’s Restroom/Locker Exhaust 1 NA 800 NA NA NA

Fan (Equipment Number:
060-VNIO-EXH-00002)

NOTE: Equipment numbers are shown in Figures 1.2.4-113 to 1.2.4-115 and 1.2.4-124.

NA = not applicable.
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Table 1.2.4-11. CRCF ITS HVAC Supply Components and System Design Data

Number of Units

Nominal Airflow

Subsystem/Components Operating | Standby Capacity
ITS Electrical Room Train A—Direct Expansion Fan Coil Units 1 1 6,000 cfm
(Equipment Number: 060-VCTO0-FCU-00001/00002)
ITS Electrical Room Train A—Condensing Units (Equipment 1 1 20 tons
Number: 060-VCT0-CDU-00001/00002)
ITS Electrical Room Train B—Direct Expansion Fan Coil Units 1 1 6,000 cfm
(Equipment Number: 060-VCTO-FCU-00003/00004)
ITS Electrical Room Train B—Condensing Units (Equipment 1 1 20 tons

Number: 060-VCT0-CDU-00003/00004)

NOTE: Equipment numbers are shown in Figure 1.2.4-104.
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ROCOM LEGEND

CANISTER RECEIPT AND CLOSURE FACILITY 1

GROUND FLOOR

SECOND FLOOR

HVAC ROOM (NON-ITS HEPA EXHAUST AND NORTH AREAS SUPPLY)
INSTRUMENT AND ELECTRICAL SHOP

CLOSURE SUPPORT ROOM (NORTH)

PERSONNEL ACCESS ROOM (NORTH)

CANISTER TRANSFER ROOM

HVAC ROOM (CASK PREP ROOM SUPPLY) DRAWING LEGEND
COMMUNICATIONS ROOM
CORRIDOR

_ - — R N
CORRIDOR CRID LINE
NOT USED B cvcokered PLATE
CORRIDOR
CORRIDOR S,  rooor cRaTING
CORRIDOR
CORRIDOR PARTITION WALL
CORRIDOR CONCRETE SECTION
CORRIDOR
EORRIDoN OVERHEAD CRANE HOOK APPROACH

UTILITY CHASE

UTILITY CHASE

WASTE PACKAGE CLOSURE ROOM
CLOSURE EQUIPMENT ROOM (NORTH)
CLOSURE EQUIPMENT ROOM (SOUTH)
HVAC ROOM (SOUTH AREAS SUPPLY)
NOT USED

MAINTENANCE AND OPERATIONS STORAGE ROOM
CLOSURE SUPPORT ROOM (SOUTH)
PERSONNEL ACCESS ROOM (SOUTH)
HVAC ROOM (NON-ITS HEPA EXHAUST)

ROOM/AREA NUMBER

GRADE SECTION

BUILT UP ROOF ING

EYE WASH/SHOWER STATION
METAL EXTERIOR PANEL SYSTEM

CRUSH PAD

RAISED COMPUTER FLOOR

NOT USED CONF INEMENT DOOR

STAIR #1
e 00249DC_LA_1889b.i
STAIR #4

STAIR #5

STAIR #6

NOT USED
CORRIDOR
STORAGE ROOM
ELEVATOR LOBBY
NOT USED
ELEVATOR LOBBY
NOT USED
ELEVATOR LOBBY

THIRD

1001 LOW-LEVEL RADIOACTIVE WASTE STAGING ROOM 2001
1001A HVAC ROOM (LOW-LEVEL RADIOACTIVE WASTE SUPPLY) 2002
1002 NORTH MAINTENANCE VESTIBULE 2003
1002A  PERSONNEL VESTIBULE 2003A
1003 HVAC ROOM (SUPPORT AREA SUPPLY) 2004
1004 HVAC ROOM (NON-ITS LOW-LEVEL RADIOACTIVE WASTE AREAS HEPA EXHAUST) 2005
1005A  CORRIDOR 2005A
10058 CORRIDOR 2006A
1005C CORRIDOR 20068
10050 CORRIDOR 2006C
1005E CORRIDOR 2006D
1005F CORRIDOR 2006E
10056 CORRIDOR 2006F
1005H CORRIDOR 20066
10054 CORRIDOR 2006H
1006 UTILITY CHASE 2006J
1007 ELECTRICAL ROOM (NORMAL POWER) 2006K
1007A BATTERY ROOM (NORMAL POWER) 2006L
1008 ELECTRICAL ROOM (ITS TRAIN A) 2006M
1008A BATTERY ROOM (ITS TRAIN A) 2007
10039 HVAC ROOM (ITS BATTERY ROOM HEPA EXHAUST TRAIN A) 2007A
1010 HVAC ROOM (NON-ITS SUPPLY) 20078
1011 HVAC ROOM (ITS HEPA EXHAUST TRAIN A) 2008
1012 MAINTENANCE ROOM (NORTH CTM) 2009
1013 OPERATIONS ROOM 2010
1013A  OPERATIONS SUPERVISOR ROOM 2011
1014 WASTE PACKAGE LOADOUT VESTIBULE 2011A
1015 WASTE PACKAGE LOADOUT ROOM 2012
1016 UNASSIGNED 2013
1017 CANISTER STAGING AREA #1 THRU
1018 WASTE PACKAGE POSITIONING ROOM (NORTH) 2037
1019 WASTE PACKAGE POSITIONING ROOM (SOUTH) 2038
1020 UNASSIGNED 2039
1021 CANISTER STAGING AREA #2 2040
1022 CANISTER STAGING AREA #3 2041
1023 CASK UNLOADING ROOM (NORTH) 2042
1024 CASK UNLOADING ROOM (SOUTH) 2043
1025 CANISTER STAGING AREA #4 2044
1026 CASK PREPARATION ROOM 2045
1027 SITE TRANSPORTER VESTIBULE 2045A
1028 UTILITY ROOM 2046
1028 ELECTRICAL ROOM (ITS TRAIN B) 2047
1029A BATTERY ROOM (ITS TRAIN B) 2048
1030 HVAC ROOM (ITS BATTERY ROOM HEPA EXHAUST TRAIN B) 2043
1031 HVAC ROOM (NON-ITS SUPPLY) 2050
1032 HVAC ROOM (ITS HEPA EXHAUST TRAIN B)
1033 MAINTENANCE ROOM (SOUTH CANISTER TRANSFER MACHINE)
1034 GAS SAMPL ING ROOM
1035 HVAC ROOM (NON-ITS ROOM HEPA EXHAUST)
1036 TRANSPORTATION CASK VESTIBULE
1036A VESTIBULE ANNEX
10368 PERSONNEL VESTIBULE 3001
1037 SOUTH MAINTENANCE VESTIBULE
3002
1038 STAIR #1 3003
1039 STAIR #2 THRU
1040 STAIR #3 3037
1041 STAIR #4 3038
1042 STAIR #5 3039
1043 STAIR #6 3040
1044 PERSONNEL ELEVATOR 3041
1044A ELEVATOR MECHANICAL ROOM 3042
1045 CORRIDOR 3043
1046 ELEVATOR LOBBY 3044
1047 FREIGHT ELEVATOR (NORTH) 3045
1047A VESTIBULE 30454
1048 ELEVATOR LOBBY 3046
1049 FREIGHT ELEVATOR (SOUTH) 3047
10494 VESTIBULE 3048
1050 ELEVATOR LOBBY 3049
1051 FIRE WATER RISER VALVE ROOM #1 3050
1052 FIRE WATER RISER VALVE ROOM #2
1053 FIRE WATER RISER VALVE ROOM #3
1054 FIRE WATER RISER VALVE ROOM #4
1055 GAS STORAGE AREA ROOF
ROO1
GROUND FLOOR SUPPORT AREA Eggi
RO38
1201 WOMENS LOCKER/SHOWER RESTROOM ROA41
1202 SECURITY POST RO48A
1203 RADIOLOGICAL PROTECTION STAFF WORK ROOM
1204 BRIEF ING ROOM
1205 MENS LOCKER/SHOWER RESTROOM PIT
1206 JANITOR CLOSET —
1207 BREAK ROOM
1208 VENDING ROOM Root
1209 ENTRANCE LOBBY
1210 ENTRY/EXIT VESTIBULE
1211 RADIOLOGICAL PROTECTION LAB/SAMPLE PREPARATION ROOM
1212 DECON ROOM
1213 VESTIBULE IN/OUT
1214 RADIOLOGICAL ACCESS CONTROL POINT
1215 RADIOLOGICAL PROTECTION LAB/COUNT ROOM
1216 RADIOLOGICAL PROTECTION INSTRUMENT ROOM
1217 RADIOLOGICAL ACCESS EXIT/PCM ROOM
1218 RADIOLOGICAL PROTECTION GEAR SUPPLY ROOM
1219 RADIOLOGICAL PROTECTION EQUIPMENT ROOM
1220 RESPIRATOR ROOM
1221 CHANGE ROOM 1
1222 CHANGE ROOM 2

FLOOR

CORRIDOR
CORRIDOR

NOT USED

STAIR #1

NOT USED

NOT USED
STAIR #4

NOT USED

NOT USED

NOT USED
CORRIDOR
STORAGE ROOM
ELEVATOR LOBBY
NOT USED
ELEVATOR LOBBY
NOT USED
ELEVATOR LOBBY

PERSONNEL ELEVATOR MACHINE ROOM

FREIGHT ELEVATOR MACHINE ROOM (SOUTH)
FREIGHT ELEVATOR MACHINE ROOM (NORTH)
PERSONNEL ELEVATOR MACHINE ROOM STAIR
FREIGHT ELEVATOR MACHINE ROOM STAIR (SOUTH)
FREIGHT ELEVATOR MACHINE ROOM STAIR (NORTH)

LIQUID LOW-LEVEL RADIDACTIVE WASTE SUMP

Figure 1.2.4-1. CRCF General Arrangement Legend
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This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A, Figures
Designated as Official Use Only, as Figure A-22.

NOTE: AO = aging overpack; HR = handrail; LC = load center; LLW = low-level radioactive waste; Figure 1.2.4-2. CRCF General Arrangement Ground
MCC = motor control center; WP = waste package; WPTT = waste package transfer trolley. Floor Plan
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Yucca Mountain Repository SAR DOE/RW-0573, Rev. 0

This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-23.

Figure 1.2.4-3. CRCF General Arrangement Second
NOTE: MCC = motor control center; RHS = remote handling system; WP = waste package. Floor Plan
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DOE/RW-0573, Rev. 0

NOTE: CTM = canister transfer machine.

This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-24.

Figure 1.2.4-4. CRCF General Arrangement Third
Floor Plan
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NOTE: LLW = low-level radioactive waste.

This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-25.

Figure 1.2.4-5. CRCF General Arrangement Roof Plan
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This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-26.

NOTE: CTM = canister transfer machine; LC = load center; MCC = motor control center. Figure 1.2.4-6. CRCF General Arrangement Section A
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This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-27.

NOTE: MCC = motor control center; WP = waste package. Figure 1.2.4-7. CRCF General Arrangement Section B
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DOE/RW-0573, Rev. 0

NOTE: LC =load center; MCC = motor control center; WP = waste package.

This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-28.

Figure 1.2.4-8. CRCF General Arrangement Section C
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DOE/RW-0573, Rev. 0

NOTE: LLW = low-level radioactive waste; WP = waste package.

This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-29.

Figure 1.2.4-9. CRCF General Arrangement Section D
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DOE/RW-0573, Rev. 0

NOTE: CTM = canister transfer machine.

This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-30.

Figure 1.2.4-10. CRCF General Arrangement Section E
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This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-31.

Figure 1.2.4-11. CRCF General Arrangement Section F
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 _ EXPORT LOADED — TO AGING FACILITY

AGING OVERPACK
(LOADED AGING OVERPACK W/TAD CANISTER OR DPC)

TO AGING OVERPACK

FROM AGING OVERPACK — RECEIVE UNLOADED . EXPORT UNLOADED -
STAGING FACILITY

STAGING FACILITY AGING OVERPACK AGING OVERPACK
(UNLOADED AGING OVERPACK)

(UNLOADED AGING OVERPACK)

FROM SUBSURFACE
UNLOADED TEV

FROM RAIL/TRUCK YARD S RECE IVE LOADED I MOVE CANISTER E— CLOSE WASTE PACKAGE I LOADOUT AND EXPORT | e TO SUBSURFACE
TRANSPORTATION CASK TO WASTE PACKAGE » LOADED WASTE PACKAGE

(LOADED TRANSPORTATION CASK STAGING. OR (LOADED TEV WITH SEALED WP)

HLW CANISTERS OR SNF CANISTERS) (OO (it

FROM WAREHOUSE AND . RECEIVE EMPTY > EXPORT UNLOADED —> TO RAIL/TRUCK YARD

NON-NUCLEAR RECEIPT FACILITY WASTE  PACKAGE TRANSPORTATION CASK
(UNLOADED TRANSPORTATION CASK)

(EMPTY WP HORIZONTAL POSITION)

00249DC_LA 2489b.ai

FROM AGING FACILITY —

(LOADED AGING OVERPACK W/TAD CANISTER)

FROM WET HANDLING FACILITY ——P Z{E?ﬁév%vtgégga

(LOADED AGING OVERPACK W/TAD CANISTER)

FROM RECEIPT FACILITY =
(LOADED AGING OVERPACK W/TAD CANISTER)

Figure 1.2.4-12. Major Waste Processing Functions in

NOTE: WP = waste package. the CRCF
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This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-32.

Figure 1.2.4-13. CRCF Operational Sequences and
Material Flow Paths (Sheet 1 of 2)
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DOE/RW-0573, Rev. 0

This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-32.

Figure 1.2.4-13. CRCF Operational Sequences and
Material Flow Paths (Sheet 2 of 2)
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This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-33.

NOTE: This figure is an example representing the number of waste forms that could be present in the facility at any one time. Figure 1.2.4-14. Waste Form Inventory Present within
It does not define limits on number of waste forms that may be present in specific areas of the facility. CRCF at Any One Time
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Yucca Mountain Repository SAR

DOE/RW-0573, Rev. 0

DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM

&% OPEN
OPEN .
(DEFAULT 0) |
=
OPEN
PERMISSIVES 3 SEC
(DEFAULT 1) ~ s OPEN
N_/ COMMAND
OVERRIDE R
OPEN
22D O— E
S XX SEC
5
CLOSE
(DEFAULT 0) '. : I~
CLOSE
eIt K/ = COMMAND
CLOSE — R
PERMISSIVES
[ O D FAILTO CLOSE
OVERRIDE
CLOSE LS
(DEFAULT 0)
OPEN
FEEDBACK
CLOSED
FEEDBACK o
PROGRAMMABLE LOGIC CONTROLLER
% OPEN
OPEN .
(DEFAULT 0) |
—{nf—
OPEN
PERMISSIVES 3 SEC
(DEFAULT 1) b~ S OPEN
N/ COMMAND
OVERRIDE R
OPEN N
(DEFAULT 0)
I
Q— I/ DCMIS DATALINK »——[<>]  FAIL TO OPEN
s
— XX SEC
&% CLOSE R
CLOSE
(DEFAULT 0) I~
CLOSE
3 SEC W = COMMAND
CLOSE
— R
PERMISSIVES =
(DEFAULT 1) ™N
P4 DCMIS DATALINK {O] FAlLTO cLOSE
OVERRIDE XX SEC
CLOSE
(DEFAULT 0)
OPEN
EPEDSACH DCMIS DATALINK y——{{]] OPEN | =
L
B
CLOSED 3
FEEDBACK DCMIS DATALINK »—[{J[  CLOSED | |
g
o
o

NOTE: Maintained output without stop-travel command, fully open/fully closed limit switches, and manual mode only.

Figure 1.2.4-15.

Logic Diagram for a Typical Reversing
Motor
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Yucca Mountain Repository SAR

DOE/RW-0573, Rev. 0

DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM

OPEN

O

(DEFAULT 0)

OPEN
PERMISSIVES

3 SEC

(DEFAULT 1)

OVERRIDE
OPEN

X

(DEFAULT 0)

CLOSE

G X

(DEFAULT 0)

CLOSE

3 SEC

PERMISSIVES
(DEFAULT 1)

OVERRIDE
CLOSE

STOP

OPEN

O

COMMAND

L]
A%

C

FAIL TO OPEN

CLOSE

O
=[]
i

&% STOP

(DEFAULT 0)

OPEN

|
COMMAND |
]

XX SEC

FAIL TO CLOSE

FEEDBACK

CLOSED

O]  OPEN ]

FEEDBACK

o] CLOSED

PROGRAMMABLE LOGIC CONTROLLER

OPEN
(DEFAULT 0)

(&= OPEN >
O

OPEN
PERMISSIVES
(DEFAULT 1)

3 SEC

OVERRIDE
OPEN
(DEFAULT 0)

X

OPEN

CLOSE
(DEFAULT 0)

(% CLOSE >

CLOSE
PERMISSIVES
(DEFAULT 1)

L

3 SEC

OVERRIDE
CLOSE

O

COMMAND

DCMIS DATALINK

XI XX SEC

{C]  FAILTO OPEN

CLOSE

STOP
(DEFAULT 0)

&% STOP

OPEN
FEEDBACK

O
=[]
i

COMMAND

DCMIS DATALINK

XX SEC

»<O[  FAILTO CLOSE

DCMIS DATALINK

CLOSED
FEEDBACK

->[a] OPEN ]

DCMIS DATALINK

>0 CLOSED |

00249DC_LA 2763.ai

NOTE: Maintained output with stop-travel command, fully open/close limit switch, and manual mode only.

Figure 1.2.4-16.

Logic Diagram for a Typical Reversing
Motor with Stop Command
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DOE/RW-0573, Rev. 0

DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM

i OPEN

OPEN
(DEFAULT 0) |
OPEN :I
PERMISSIVES
(DEFAULT 1) b~ = SPEN
N\ COMMAND
OVERRIDE R
OPEN
(DEFAULT 0)
------- = E ﬂ CLOSE
COMMAND
&  CLOSE l\
CLOSE | FAIL TO OPEN
(DEFAULT 0) 4
DA vee
CLOSE
e — i
(DEFAULT 1)
e N O] FAILTO CLOSE
T
OVERRIDE ﬂ—» e
CLOSE
(DEFAULT 0)
OPEN
FEEDBACK
CLOSED
FEEDBACK ®] EEOSED
PROGRAMMABLE LOGIC CONTROLLER
=% OPEN
OPEN .
(DEFAULT 0) ‘
OPEN B
PERMISSIVES
(DEFAULT 1)
L =22 N = OPEN
‘E N/ s COMMAND
OVERRIDE R
OPEN
(DEFAULT 0)
CLOSE
E COMMAND
%  CLOSE N
CLOSE DCMIS DATALINK ——>{<]  FAIL TO OPEN
(DEFAULT 0) T
- ~ K+ e
CLOSE —
PERMISSIVES —-K}—»
DEFAULT 1 ]
d J N DCMIS DATALINK {O] FAILTO cLOSE
(I
OVERRIDE —%—r SToEC
CLOSE
(DEFAULT 0)
T
OPEN <
EEE K DCMIS DATALINK »——{{T] OPEN | £
5|
o
CLOSED
PEEDERCK DCMIS DATALINK y——{{] CLOSED | %
S
o

Figure 1.2.4-17. Logic Diagram for a Typical Dual-Coil
Solenoid Air-Operated Device
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DOE/RW-0573, Rev. 0

DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM

(e START

S THIS WG [C>

]
m
n
>
c
[
—
e

| AUTO START |
| (DEFAULT0)
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=y .
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l—»

|
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! (DEFAULT 1) |

[ ]

O

| overmioe |
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| (DEFAULTO) |
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R |
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3 SEC
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3 SEC ~

] ]
| (DEFAULTO) |
[ |
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| PERMISSIVES |
| (DEFAULT 1) !

OVERRIDE

Qi

STHIS BWG [F>

| |
t TRIP ]
! (DEFAULT 0) !

STHIS DG [C>
STHIS DWG [0>

s MANUAL
THIS DWG |A
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» S [>THISDWG [E>
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J_ ''''''' I
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s g=l "I COMMAND |
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» - - |
™ =y J STOP i
N il "I COMMAND |
,_% R 3 SEC _ i

[ ]
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T »<O|  FAILTO START
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STHIS DWG [A>
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R
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X
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SNy S

1 SEC

STHIS DG [B>
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»O|  FAILTO STOP

]
| RUNNING |
| FEEDBACK |

] RUNNING

NOTE: The typical motor drive with auto command has momentary output with auto/manual mode.

00249DC_LA_2765.ai

Figure 1.2.4-18. Logic Diagram for a Typical Motor
Drive with Auto Command
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WALL THICKNESS
VARIES

% APERTURE & DOOR

SHIELD DOOR APERTUR
DRIVE 7 TRACK SUPPORTS ? ERTURE & DOOR
il Efﬂ/ liawil liawil
Hjj Egitéﬁ: T — T T — T — fgigéf? EID Hji
i - 1L - 1L =

- - - = L

SHIELD DOOR 0 ‘ ' i
DRIVE
’ ‘ PLATE ‘ ‘

DOOR TRAVEL

DOOR BUFFER

‘ ‘ HINGED FLOOR |

SLIDE RAMP : X PLATE x ‘
| 5" R R =‘= — ’=K ooy 0 B o H‘QF __(T0C_- ELEVATION VARIES)
ELEVATION /A SECTION /B

- 00249DC_LA_1849a.ai -

Equipment Number: 060-CR00-DR-00001/00002, CRCF cask unloading room, equipment shield door, north 1/south 2; ) ) )
51A-IH00-DR-00001, IHF cask unloading room equipment shield door; WHF 050-WHO00-DR-00003, cask Figure 1.2.4-19. Equipment Shield Door (Type 1)
unloading room equipment shield door. Mechanical Equipment Envelope
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INSTRUMENTATION TABLE

DOOR LIMIT SWITCHES
e (SINGLE OR DOUBLE DOOR SYSTEM)

EQUIPMENT
LTy sh

FAC
AREA NO. e

INSTRUMENT
1ELD DO SYSTEM
EQUIPMENT NUMBER

DOOR OPEN DOOR CLOSED DOOR OPEN DOOR CLOSED INTERF AC ING
LIMIT SWITCH| LIMIT SWITCH |LIMIT SWITCH| LIMIT SWITCH EQUIPMENT NUMBER EQUIPMENT NUMBER RADIATION SWITCH

FACILITY NAME OPEN/CLOSE ”PF%“S/,CTLI”USPENABEM%EAELE EMERGENCY | EMERGENCY | sensar | SWITCH | ALARM

o DNIFN]TNEERMFEANCTI NDGUO R
HANDSWITCH IND 1CATOR OPEN SWITCH| OPEN ALARM EQUIPMENT NUMBER
060-CRO0-DR-00010
060-CRO0-DR-00001 HTCO HS-2101 Z1-2101 HS-2102 HS-2103 HA-2103 |YE-2104| YS-2104 | YA-2104 ZSH-2101 ZSL-2101 (ITS) N/A N/A 060-CROO-DR-00011 | 060-HTCO-HTCH-00001 N/7A N/A N/A
060-CRO0-DR-00012

060-CRO0-DR-00010

INTERFACING SLIDE |INTERFACING PERSONNEL|INTERFACING EQUIPMENT|
GATE EQUIPMENT SH R SH OR
JUMBER

060-CRO0-DR-00002 | HTCO Hs-2201 |  z1-2201 HS-2202 HS-2203 | HS-2203 |YE-2204|Y5-2204 | YA-2204 | ZSH-2201 |z5L-2201 (ITS) N/A N/A 060-CRO0-DR-00011 [060-HTCO-HTCH-00002 N/A N/A N/A
060-CRO0-DR-00012
CANISTER RECEIPT AND . 060-CRO0-DR-00007 60-CRO0-DR 5
CLOSURE FACILITY (CRCF) 060-CROO-DR-00003 | HWOO Hs-2101 | z1-2101 HS-2102 HS-2103 | HA-2103 |YE-2104|YS-2104 | YA-2104 | ZSH-2101 |zSL-2101 (ITS) N/A N/A N/A 060-HTCO-HTCH-00003 | 060-CRO0-DR-00008 | 060~CRO0-DR-0000 N/A

060-CRO0-DR-00006
060-CRO0-DR-00009

060-CRO0-DR-00007
060-CRO0-DR-00005

060-CROO-DR-00004 HWOO HS-2201 21-2201 HS-2202 HS-2203 HA-2203 |YE-2204 | YS-2204 | YA-2204 | ZSH-2201 (ZSL-2201 (ITS) N/A N/A N/A 060-HTCO-HTCH-00004| 060-CROO-DR-00008 060-CRO0-DR-00006 LA
060-CROO-DR-00003

060-CRO0-DR-00003
060-CRO0-DR-00005 HLOO HS-2101 z1-2101 HS-2102 HS-2103 HA-2103 |YE-2104| YS-2104 | YA-2104 ZSH-2101 |ZSL-2101 (ITS) N/A N/A N/A N/A N/A 060-CROO-DR-00004 RSH-0005-1 (ITS)

060-CRO0-DR-00003

060-CROO-DR-00006 |  HLOO HS-2201 z1-2201 HS-2202 HS-2203 HA-2203 |YE-2204 | YS-2204 | YA-2204 | ZSH-2201 |ZSL-2201 (ITS) N/A N/A N/A N/A N/A 060-CROO-DR-00004 | RSH-0005-1 (1TS)
51A-1HOD-DR-00001 |  HTCO HS-2101 z1-2101 HS-2102 HS-2103 HA-2103 [YE-2104| YS-2104 | YA-2104 | ZSH-2101 |ZSL-2101 (ITS) N/A N/A N/A 51A-HTCO-HTCH-00001 N/A N/A N/A
51A-1H00-DR-00002 |  HWOO HS-2101 z1-2101 HS-2102 HS-2103 HA-2103 |YE-2104| YS-2104 | YA-2104 | ZSH-2101A |ZSL-2101A (ITS)| ZSH-21018 |ZSL-2101B (ITS) N/A 51A-HTCO-HTCH-00002 N/A N/A N/A
INITIAL HANDLING FACILITY ZTHOO-DR—
51A 51A-[HOD-DR-00005
(IHF) 51A-1HD0-DR-00003 |  HWOO HS-2201 71-2201 HS-2202 HS-2203 HA-2203 |YE-2204 | YS-2204 | YA-2204 | ZSH-2201A 7SL-2201A ZSH-22018 75L-22018 N/A N/A e 51A-1H00-DR-00004 N/A
51A-1HD0-DR-00004 |  HLOO HS-2101 71-2101 HS-2102 HS-2103 HA-2103 [YE-2104| YS-2104 | YA-2104 | ZSH-2101A |ZSL-2101A (ITS)| ZSH-21018 |ZSL-2101B (ITS) N/A N/A N/A 51A-[H00-DR-00003 | RSH-0005-1 (ITS)
RECEIPT FACILITY (RF) 200 |200-RFO0-DR-00001|  HTCO HS-2101 z1-2101 HS-2102 HS-2103 HA-2103 |YE-2104| YS-2104 | YA-2104 | ZSH-2101A |ZSL-2101A (ITS)| ZSH-21018 |ZSL-2101B (1TS)[200-RF00-DR-00003 |200-HTCO-HTCH-00001 N/A N/A N/A
200-RF00-DR-00002 |  HTCO HS-2201 71-2201 HS-2202 HS-2203 HA-2203 |YE-2204| YS-2204 | YA-2204 | ZSH-2201A |ZSL-2201A (ITS)| ZSH-22018 |7SL-2201B (1TS) N/A 200-HTCO-HTCH-00002 N/A N/A N/A
WET HANDL ING FACILITY 050 | 050-WHOO-DR-00003 HTCO HS-2101 z1-2101 HS-2102 HS-2103 HA-2103 [YE-2104| YS-2104 | YA-2104 | ZSH-2101 |ZSL-2101 (ITS) N/A N/A N/A 050-HTCO-HTCH-00002 N/A N/A N/A
SLGIR) 050-WHOO-DR-00004 |  HTCO Hs-2201 | z1-2201 HS-2202 HS-2203 | HA-2203 |YE-2204| YS-2204 | YA-2204 | zsH-2201 |2ZSL-2201 (ITS) N/A N/A N/A 050-HTCO-HTCH-00001 N/A N/A N/A

FROM PERSONNEL SHIELD_DOOR
(SEE INSTRUMENTATION TABLE) — —(f — — — — — — — — — — —— — —— —— ——

" OPEN/CLOSED EMERGENCY
EMERGENCY ENABLE/DISABLE POSITIO 0BSTRUCT 10N OPEN
\ OPEN SWITCH A IéwaCHA - Eiﬁgg%%i INDICATUNR ALARM ALARM ‘
s Y [ o ‘
Y N3y LY Y
FROM RADIATION SWITCH © C3 1 ° ‘
(SEE INSTRUMENTATION TABLE) l»o . : 5 B . B
: \
A I o ‘
NV ™ 7]

FROM CONF INEMENT DOOR
(SEE INSTRUMENTATION TABLE) —_— - P

=
FROM SLIDE GATE 7 J\_ 7,
(SEE INSTRUMENTATION TABLE ) - = S — - //
gy

- - = = = =7
FROM WP LOADOUT ROOM 0BSTRUCTION ‘ _— — — —
EQUIPMENT SHIELD DOOR SWITCH E?a?TDPEN ‘
(SEE INSTRUMENTATION TABLE) DOOR CLOSED o

LIMIT
(R g &)

FROM RADIATION SWITCH
(SEE INSTRUMENTATION TABLE)

:\
E: S

TO WP POSITIONING ROOM
EQUIPMENT SHIELD DOOR
’— —— (SEE INSTRUMENTATION TABLE)

‘ ‘ ‘ TO SLIDE_GATE
—— —— (SEE INSTRUMENTATION TABLE)

: T R — (S NS TRUMENTATION TABLE )
00249DC_LA_1931e.ai

EQUIPMENT SHIELD DOOR INSTRUMENTATION

EXAMPLE DIAGRAM. SEE INSTRUMENTATION TABLE FOR APPLICABLE INSTRUMENTS AND INTERFACES
DOUBLE DOOR SYSTEM AS SHDWN
SINGLE DOOR SYSTEM SIMILAR

NOTE: Instrumentation tag numbers are prefixed by “XXX-YYYY-" where XXX is the area code and YYYY is the system Figure 1.2.4-20. Equipment Shield Door Process and
code. Instrumentation Diagram
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NOTE:

DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM

CONFINEMENT DOOR
060-CR00-DR-00010 —»|

CLOSED

CONFINEMENT DOOR
060-CR00-DR-00011 —f

MOTOR STARTER (ITS

ENERGIZE COIL
TO OPEN
SHIELD DOOR

ENERGIZE COIL
TO CLOSE

SHIELD DOOR

CLOSED
CONFINEMENT DOOR
060-CRO0-DR-00012 ——»f
CLOSED OPEN TYPICAL REVERSING
MOTOR LOGIC
SLIDE GATE CLOSED
OPEN
ENABLE/DISABLE SW IN ENABLE POSITION PERMISSIVES OPEN
HS2102 ) COMMAND
HS-2102 N
OVERRIDE
OPEN
open | commAND
OBSTRUCTION (e )
Y$-2104 CLOSE —
o o
CLOSE
H§2103 ) CLOSE PERMISSIVE TO OPEN
ERicSIvES . CONFINEMENT DOOR
° ° 060-CR00-DR-00010
(HS-2101)
OVERRIDE
PERMISSIVE TO OPEN
CLOSE CONFINEMENT DOOR
[O] _FAILTOOPEN | 060-CR00-DR-00011
SHIELD DOOR OPEN (zsmoi ) FEgEF;g/’:CK [O] _FAILTOCLOSE |
Z5H-2101 PERMISSIVE TO OPEN
CONFINEMENT DOOR
060-CRO0-DR-00012
SHIELD DOOR CLOSED Zs2101 ) Fglégssigx [G  CLoseb ]
Z8L-2101 (ITS) N
PERMISSIVE TO OPEN SLIDE
GATE
OBSTRUCTION
EMERGENCY OPEN
HS-2103
PERMISSIVE TO OPEN
CONFINEMENT DOOR
060-CRO0-DR-00010

CONFINEMENT DOOR

060-CRO0-DR-00010 ——»]

CLOSED (ITS) PERMISSIVE TO OPEN
CONFINEMENT DOOR
060-CRO0-DR-00011

CONFINEMENT DOOR

060-CRO0-DR-00011 ——»|

CLOSED (ITS) PERMISSIVE TO OPEN

1 CONFINEMENT DOOR
LT 060-CRO0-DR-00012

CONFINEMENT DOOR

060-CRO0-DR-00012 ——»|
PERMISSIVE TO OPEN

CLOSED (ITS) SLIDE GATE

SLIDE GATE CLOSED (ITS) —»!
SHIELD DOOR DOOR Logic | LoGic INTERFACING INTERFACING

FACILITY NAME éggé SYSTEM CODE|  EQUIPMENT S:E[')“/chbﬁgi EN"BLZ"',DV'SABLE Hgﬁiﬁ?\t\/ﬂ OBSTS&”‘ON DﬁﬁTgpwEN CLOSED LIMIT | OUTPUT | OUTPUT |SLIDEGATE EQUIPMENT | CONFINEMENT DOOR

NUMBER sSW OPEN | CLOSE NUMBER EQUIPMENT NUMBER

060-CR00-DR-00010
CANISTER 060-CR00-DR-00001 | HS$-2101 HS-2102 HS-2103 YS-2104 ZSH-2101 | Z8L-2101 (ITS) | JY02101 | JYC2101 | 060-HTCO-HTCH-00001 | 060-CRO0-DR-00011 |
RECEIPT AND 060-CR00-DR-00012 | ®

060 HTCO

CLOSURE 060-CR00-DR-00010 §
FACILITY 060-CR00-DR-00002 | HS-2201 HS-2202 HS$-2203 YS-2204 Z8H-2201 | ZSL-2201 (ITS) | JY02201 | JYC2201 | 060-HTCO-HTCH-00002 | 060-CRO0-DR-00011 | §,
060 -CRO0-DR-00012 | I
INITIAL HANDLING 3
ey 51A HTCO 51A-H00-DR-00001 | HS-2101 HS-2102 HS$-2103 YS-2104 ZSH-2101 | ZSL-2101 (ITS) | JY02101 [ JYC2101 | 51A-HTCO-HTCH-00001 N/A |
8}
050-WH00-DR-00003 | HS-2101 HS-2102 HS-2103 YS-2104 Z8H-2101 | ZSL-2101 (ITS) | JY02101 | JYC2101 | 050-HTCO-HTCH-00002 N/A e
WETHANDLING | .o et 2
N
L 050-WH00-DR-00004 |  HS-2201 HS-2202 HS-2203 Y¥5-2204 ZS8H-2201 | ZSL-2201 (ITS) | JY02201 | JYC2201 | 050-HTCO-HTCH-00001 N/A S

ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The
DCMIS is non-ITS and non-ITWI. Instrumentation tag numbers are prefixed by “XXX-YYYY-" and software tag
numbers are prefixed by “XXXYYYY,” where XXX is the area code and YYYY is the system code.

Figure 1.2.4-21.

Logic Diagram for Equipment Shield

Door—Single (Types 1 and 4)
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Equipment Number: 060-CR00-DR-00011/00012.

DOOR DOOR |
TRAVEL _ TRAVEL

(% APERTURE )

DRIVE PLATE —|

CONF INEMENT DOOR—— | |

S

SECTION m\ . \: )ﬁlmp OF CONCRETE)

xL(BDTTDM OF ROLLER TRENCH)

N R

[ [
o o (% APERTURE ) (# APERTURE ) .

[ ! = } f i~ — [ f =1 3} |
| | 7 T i F ‘ |
o o : . | —DRIVE PLATE : 0 o

DRIVE
[ PLATE GRGD [
|| | | ||
DOOR BUFFER . .

o | \ | | ||

s . e ' g .

CONF INEMENT DOOR CONF INEMENT CONF INEMENT DOOR
|| Tl | oo \ | ||
—RUBBER SEAL AT
EDGE OF DOORS
(TYP)
L ) CONF INEMENT e
DOOR — | o o
. L'..”LFQF.FW_RETEZ,_ | =) = e = = oo o o | .,__,‘IQ&QQ’!Q@_.‘J_ I

00249DC_LA_2602a.ai

(BN
&’

ELEVATION /A

Figure 1.2.4-22. Cask Preparation Room Equipment
Confinement Door East Mechanical
Equipment Envelope
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OPEN/CLOSE
ENABLE /D I SABLE OPEN/CLOSE POSITION ~ OBSTRUCTION

SWITCH HANDSWITCH INDICATOR ALARM

(s s 2 ea

2102, CRCF Y DY DY

I o o j
— ]

———————————————— SF -
r | N |

FROM SHIELD DOOR L |~ I.
(SEEINSTRUMENTATICINTABLE)———v—J| — _——— — — — — — — — — — — e S S S S S S S S S

N | N
N | I OBSTRUCTION SWITCH | N
X? | () |
s | @ OBSTRUCTION SENSOR | ITs
| |
: | < | :
| | ¢ | |
| | ¢ | |
| _ - 0 - _ |
| DOOR OPEN | DOOR CLOSED 8 | DOOR CLOSED | DOOR OPEN |
| LIMIT LIMIT LIMIT LIMIT |
SWITCH ZSLSWITCH LJ B SWITCH SWITCH
W) Goy - ——— (7)) R — @ [v]
|[ o 17S 8 ITS —:
fuml fwul Tl juul

TO SHIELD DOOR
— — — — — —  (SEE INSTRUMENTATION TABLE)

— o -
EXAMPLE DIAGRAM — SEE INSTRUMENTATION TABLE FOR APPLICABLE INSTRUMENTS AND INTERFACES
DOUBLE DOOR SYSTEM AS SHOWN
SINGLE DOOR SYSTEM SIMILAR
DOOR LIMIT SWITCHES
R (SINGLE OR DOUBLE DOOR SYSTEM)
OPEN/CLOSE
FACILITY|  CONFINEMENT DOOR INSTRUMENT | OPEN/CLOSE ENABLE /D1SABLE DOOR QPEN DOOR CLOSED | DOOR OPEN | DOOR CLOSED  [INTERFACING SHIELD DOOR
FACILITY NAME AREA NO.|  EQUIPMENT NUMBER SYSTEM CODE |HANDSWITCH| fi05 | TLON SWITCH SENSOR SWITCH ALARM LIMIT SWITCH| LIMIT SWITCH [LIMIT SWITCH| LIMIT SWITCH EQUIPMENT NUMBER

060-CR00-DR-00010 HMHO Hs-2101 | z1-2101 HS-2102 YE-2104 ¥5-2104 YA-2104 ZSH-2101A | ZSL-2101A (ITS) | ZSH-21018 | ZSL-21018 (1Ts)| CSO~CROO-DR-00001 1
060-CRO0-DR-00002 _[&
060-CR00-DR-00001 |3
CANISTER RECEIPT AND 060 | 060-CROO-DR-00011 HMHO HS-2201 | Z1-2201 HS-2202 YE-2204 ¥5-2204 YA-2204 ZSH-2201A | ZSL-2201A (1TS) | ZSH-2201B | ZSL-22018 (ITS) S
CLOSURE FACILITY (CRCF) 060-CRO0-DR-00002 | R
|
060-CR00-DR-00012 HMHO Hs-2301 | z1-2301 HS-2302 YE-2304 5-2304 YA-2304 2SH-2301A | ZSL-2301A (1TS) | Z5H-2301B | Z5L-23018 (1Ts)| 0B0CROO-DR-0000T g
060-CR00-DR-00002 |7l
RECEIPT FACILITY (RF) 200 200-RF00-DR-00003 NON-ITS HMHO HS-2101 Z1-2101 HS-2102 YE-2104 ¥$-2104 YA-2104 ZSH-2101A | ZSL-2101A ZSH-21018 | ZSL-2101B 200-RF 00-DR-00001 =)
<
AR AT 050 | 050-WHOO-DR-00001 NON-ITS HMHO Hs-2101 | z1-2101 HS-2102 YE-2104 ¥$-2104 YA-2104 ZSH-2101 | ZSL-2101 N/A N/A N/A 8
o

Figure 1.2.4-23. Nuclear Facilities Equipment
Confinement Door Process and
Instrumentation Diagram
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ENABLE/DISABLE SW IN ENABLE POSITION

DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM

HS-2102

OBSTRUCTION

YS-2104

CONFINEMENT DOOR OPEN

ZSH-2101-A

CONFINEMENT DOOR CLOSED

ZSL-2101-A (ITS)

SHIELD DOOR
060-CR00-DR-00001 CLOSED
060-HTCO0-ZSL-2101 (ITS)

SHIELD DOOR
060-CR00-DR-00002 CLOSED
060-HTCO0-ZSL-2201 (ITS)

CONFINEMENT DOOR OPEN

ZSH-2101-B

CONFINEMENT DOOR CLOSED

ZSL-2101-B (ITS)

SHIELD DOOR
060-CR00-DR-00001 CLOSED
060HTCOZSL2101 OPEN
TYPICAL REVERSING
MOTOR LOGIC
SHIELD DOOR
060-CR00-DR-00002 CLOSED j PER?AP\SESNWES MOTOR STARTER (ITS
060HTCOZSL2201 OPEN (vornoia )
THIS DWG D COMMAND ENERGIZE COIL
TO OPEN
Hs2102 )J OVERRIDE CONFINEMENT
CLOSE I o DOOR
THISDWGJE OPEN COMMAND
CLOSE L
SS210d 5 THIS DWG]E
CLOSE ENERGIZE COIL
CLOSE TO CLOSE
PERMISSIVES E: THIS DWG[C ‘ conggsgsm
>THIS DWG [F> (HS-2101)
OVERRIDE
CLOSE
[ __FAILTO OPEN
ZSH2101A FE(E’EE':CK [C] _FALLTO CLOSE
>THIS DWG [G> @ oPEN ]
ZSL2101A FgéggigK [@[  CLOSED |
OBSTRUCTION
LEFT CONFINEMENT DOOR
DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM
THISDWG OPEN MOTOR STARTER (ITS)
PIHISIDNGBP TYPICAL REVERSING
Lol 3Rl ENERGIZE COIL
OPEN
PEN
THIS DWG D> PER?MSSWES oPEN CONFINEMENT
I DOOR
SO IAND JY021018
DTHIS DWGF> OV(E;;JDE ENERGIZE COIL
CLOSE OOl TO CLOSE
COMMAND CONFINEMENT
DOOR
THIS DWG [C> CLOSE
CLOSE
THIS DWG [E> PERMISSIVES
OVERRIDE
i [O]  FAILTO OPEN
[O] FAILTO CLOSE
2
@] OPEN
CUOSED [s] CLOSED PERMISSIVE TO OPEN
ZSL2101B I FEEDBACK SHIELD DOOR 060-CR00-DR-00001
j PERMISSIVE TO OPEN
SHIELD DOOR 060-CR00-DR-00002
THIS DWG [G>
PERMISSIVE TO OPEN
RIGHT CONFINEMENT DOOR SHIELD DOOR 060-CR00-DR-00001
PERMISSIVE TO OPEN
SHIELD DOOR 060-CR00-DR-00002
Dggg;'gsma"ELT OPEN/CLOSE |ENABLE/DISABLE |OBSTRUCTION OPEN LIMIT SW CLOSED LIMIT SW LOGIC OUTPUT OPEN LOGIC OUTPUT CLOSE INTERFACING SHIELD DOOR T
NUMBER HANDSWITCH LEFTDOOR |RIGHTDOOR| LEFTDOOR RIGHTDOOR | LEFTDOOR [RIGHT DOOR | LEFT DOOR |RIGHT DOOR | EQUIPMENT NUMBER CLOSED LIMIT SW REFERENCE LOGIC DIAGRAM [,©
o
060-CR00-DR-00001 | 060-HTCO-ZSL-2101 (ITS) I~
060-CR00-DR-00010 |  HS-2101 HS-2102 Y$-2104 | ZSH-2101-A | ZSH-2101-B | ZSL-2101-A (ITS) | ZSL-2101-B (TS) | JYO2101A | JYO2101B | JYC2101A | JYC2101B 000-J30-H000-00101-000 [N,
060-CR00-DR-00002 | 060-HTC0-ZSL-2201 (ITS) <
060-CR00-DR-00001 | 060-HTCO-ZSL-2101 (ITS) |
060-CR00-DR-00011 |  HS-2201 HS-2202 Y§-2204 | ZSH-2201-A | ZSH-2201-B | ZSL-2201-A (ITS) | ZSL-2201-B (ITS) | JYO2201A | JY02201B | JYC2201A | JYC2201B 000-J30-H000-00101-000 |0
060-CRO0-DR-00002 | (060-HTC0-ZSL-2201 (ITS) o
(=]
060-CRO0-DR-00001 | 060-HTCO-ZSL-2101 (ITS) <
060-CR00-DR-00012 |  HS-2301 HS-2302 ¥5-2304 | ZSH-2301-A | ZSH-2301-B | ZSL-2301-A (ITS) | ZSL-2301-B (ITS) | JYO2301A | JY02301B | JYC2301A | JYC2301B 000-J30-H000-00101-000 |
060-CR00-DR-00002 | 060-HTC0-ZSL-2201 (ITS) =

NOTE: ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The
DCMIS is non-ITS and non-ITWI. Instrumentation tag numbers are prefixed by “XXX-HMHO-" and software tag

numbers are prefixed by “XXXHMHO0,” where XXX is the area code.

Figure 1.2.4-24. Logic Diagram for Equipment
Confinement Doors—Double
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# APERTURE
(TRANSPORTATION
CASK RAILS)

. | | CONF INEMENT DOOR DRIVE é APERTURE | ‘
. TYP BOTH DOORS ; TRACK SUPPORTS
| %ﬂg W@‘S,El.u. imm e 0= p——r FREEERT
| | LA LAE RAI Ty | ‘
‘ || ——0rIvE PLATE | | CONF INEMENT ' | ‘
DOOR .
‘ ‘ \ ‘ ‘ | CONF INEMENT DOOR - -
‘ DOOR BUFFER : ‘DR[VE / § ‘ . .—DOOR BUFFER
PLATE DRIVE - f
) ) PLATE, ‘
‘ [~ conF INEMENT
: DOOR | | ' ™~ russter sea | ‘
‘ . AT DOOR EDGES |
_(TOP_OF CONCRETE)_ . __(TOP_OF CONCRETE) ., m‘ o | | o ‘m e e e L
B B

00249DC_LA _2601a.ai

ﬁ (TOP OF CONCRETE)

SECTION A
L ELEVATION /AN
) (BOTTOM OF ROLLER TRENCH) \\_J
Figure 1.2.4-25. Cask Preparation Room Equipment
Confinement Door South Mechanical
Equipment Number: 060-CR00-DR-00010, CRCF cask preparation room equipment confinement door south. Equipment Envelope
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NOTE: This equipment is used in the RF, CRCF, and WHF. Figure 1.2.4-26. Cask Transfer Trolley Mechanical

Equipment Number: 060-HM00-TRLY-00001/00002, CRCF cask transfer trolley; 200-HMO0O0-TRLY-00001, RF cask transfer Equipment Envelope Plan and
trolley; 050-HMO00-TRLY-00001, WHF cask transfer trolley. Elevations
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CASK RESTRAINTS
ENGAGE /D ISENGAGE

|
|
|
|
|
|
LEFT RIGHT é (53 e
@ = RESTRAINT ARM RESTRAINT ARM % otor RIG 1

LEFT LEFT RIGHT HT
RESTRAINT ARM RESTRAINT ARM ACTUATOR ACTUATOR RESTRAINT ARM RESTRAINT ARM
ENGAGED DISENGAGED = DISENGAGED ENGAGED |
()

8 |
|
|

LEFT PIN RIGHT PIN |
ENGAGED ENGAGED

HZ HZ

o102 °‘B°2 |
FROM AIR SUPPLY LEFT PIN RIGHT PIN FROM AIR SUPPLY |
ACTUATOR ACTUATOR

|

|

|

|

|

| 7sH
0102

| A

|

|

|

|

EMERGENCY  EMERGENCY STOP
STOP

ON TROLLEY F
ENGAGE /D I SENGAGE
"i" PIN
0108
DEADMAN
SWITCH

- - 33

S

NP

DRIVE UNIT

Cw/cew

|

|

—_— — e — — — e e — — — — — — THROTTLE VALVE

| L - - - & - | e (TYP)

! h A A
N

T
FWD/REV

/
co
zZ3

<

=

_ OVER PRESSURE
FROM WHF PLANT AIR SUPPLY SAFETY

HC
Gao-uoox \
S AIR MODULE
DRIVE UNIT
SPEED |_L —l (e

FROM RF PLANT AIR SUPPLY - N X X H| @ @ |

_ e — — =T — e e e = = =

FROM CRCF PLANT AIR SUPPLY < {u|
FROM CRCF PLANT AIR SUPPLY -
BTN G |
FROM [HF PLANT AIR SUPPLY - i ] T T T T | |
L - — — - — — — — :
T T T T T T 00249DC_LA_1864g ai

‘—— TO LEFT/RIGHT PIN ACTUATORS AIR CONTROL CONSOLE

(LOCATED ON TROLLEY)

NOTE: This equipment is used in the CRCF, RF, WHF, and IHF.

Equipment Number: 050-HM00-TRLY-00001, WHF cask transfer trolley; 060-HM00-TRLY-00001/00002, CRCF cask transfer _
trolley; 51A-HM00-TRLY-00001, IHF cask transfer trolley; 200-HM00-TRLY-00001, RF cask transfer Figure 1.2.4-27. Cask Transfer Trolley Process and
trolley. Instrumentation Diagram
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NOTE: This equipment is used in the CRCF, RF, WHF, and IHF.

Equipment Number: 200-HM00-BEAM-00001, RF cask handling yoke; 060-HM00-BEAM-00001, CRCF cask handling yoke;

050-HM00-BEAM-00001, WHF cask handling yoke; 51A-HM00-BEAM-00001, IHF cask handling yoke.

Sy
/ | \
o / i: o
I — -
\
\“ | '/
\._ | ‘/‘
|
TOP VIEW
|
LIFTING FEATURE
I I l_ o
|
N | —
|
‘7 77777 T 77777 7‘ LIFTING
ARM (TYP)
i | i
FIRR S .-
I | W
| | |
< To=la o
& VERTICAL CASK
ADJUSITABLE
FRONT VIEW

|
1]
| . |<f0VERHEAD CRANE

' | ' OVERHEAD CRANE PIN ¢

(f VERTICAL CASK

SIDE VIEW 00249DC_LA_1851a.ai

Figure 1.2.4-28. Cask Handling Yoke Mechanical
Equipment Envelope
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TO CRCF, RF AND IHF CASK HANDLING
[ — — CRANE MAIN HOIST DRIVE CONTROLS

B | |
| \
I YOKE ARMS YOKE ARMS I { TO WHF CASK HANDL ING CRANE
‘ ENGAGED/ ENGAGE / — — MAIN HOIST DRIVE CONTROLS
| DISENGAGED DISENGAGE /STOP |
| | N s |
| | o S YOKE ARMS PIN |
| o o [y— ENGAGE/ ENGAGE / ENGAGED/
I g7 " DISENGAGE/STOP DAGE DAGED |
pryRET WE
| \ } | \ \o |
| \ | \ o oo oo N |
| \ } | \ ET%@&EXGE |
| \ T L V‘ |
| \ } | | |
| \ | |
I ‘ ‘ [Y)[IJEENéigED ENGAGED [P)}gENGAGED I
| | L |
. &, |
| | |
| \ |
| | |
| | - |
| | |
| | |
| \ —_— T T — | '''''''' i e |
| |
| } 5 | P |
| Bl =i |
| I . |
| | | | |
L rs L S el8kEeo e S | gy J'
ZSH ZSH
: . . "~ 00249DC_LA_2087c.ai
[ |
Ul | ! ||
J | L
n T - ] — T T U
U | . | U
| - |
| .
| | |
< e
|
NOTE: This equipment is used in the CRCF, RF, WHF, and IHF.
Equipment Number: 060-HM00-BEAM-00001, CRCF cask handling yoke; 200-HM00-BEAM-00001, RF cask handling yoke; Figure 1.2.4-29. Cask Handling Yoke Process and
050-HMO00-BEAM-00001, WHF cask handling yoke; 51A-HM00-BEAM-00001, IHF cask handling yoke. Instrumentation Diagram
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NOTE: ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The
cask handling crane control system, which controls the cask handling yoke, is non-ITS and non-ITWI. Simultaneous
DCMIS and local control is prevented by means of a “local/remote” selector switch associated with the cask handling

ENGAGE (LOCAL)

CASK HANDLING CRANE CONTROL SYSTEM (PLC)

H§-0051-2

DISENGAGE (LOCAL)

HS-0051-2

H§-0051-2

YOKE PIN ENGAGED

HZ-0051

ENERGIZE COIL

—{ JY00051

ZSH-0051 (ITS)

YOKE PIN DISENGAGED

JYC0051

ZSL-0051

HS-0051-2

HS-0050-2

HS000512 ENGAGE TYPICAL REVERSING
E— MOTOR LOGIC
ENGAGE
PERMISSIVES
ENGAGE
e COMMAND
OVERRIDE .
ENGAGE ° °
_______ DISENGAGE
DISENGAGE COMMAND
HSC00512 DISENGAGE T
(HS-0051-1)
DISENGAGE
PERMISSIVES
OVERRIDE
DISENGAGE
(O] FAILTO ENGAGE
T 7sHoos51 | ENGAGE [O] FAILTO DISENGAGE
L ZSHoost | FEEDBACK ererT
THIS DWG [A> (@[ ENGAGED ]
[ zstoos1 | DISENGAGE [Q]  DISENGAGED |
{_ ZSL0051 | FEEDBACK

TO ENGAGE
YOKE PIN

ENERGIZE COIL

CASK HANDLING YOKE PIN

TODISENGAGE
YOKE PIN

TOWHF CASK HANDLING CRANE

HOIST CONTROLS

TO CASKHANDLING CRANE HOIST

O]

H$-0050-2

ENGAGE (LOCAL)

CASK HANDLING CRANE CONTROL SYSTEM (PLC)

*{ JY00050

DRIVE CONTROLS

H JYC0050

TYPICAL REVERSING
T Hso00502 | ENGAGE
H$-0050-2 L HSo00s0z MOTOR WITH STOP
——————— 4 COMMAND LOGIC
ENGAGE
THISDWG|A PERMISSIVES
T ENGAGE
OVERRIDE ENGAGE CONIND
ENGAGE .
o O @ Jm——————— —
DISENGAGE (LOCAL, DISENGAGE
( ) HSC00502 DISENGAGE DISENGAGE COMMAND
HS-0050-2 L=
—l
o o
DISENGAGE
STOP (LOCAL) PERMISSIVES sTOP
HSP00502
H$-0050-2 OVERRIDE ° °
DISENGAGE (HS-0050-1)
LEFT YOKE ARM ENGAGED
ZSH0050A  |—
) STOP [C] _FAILTOENGAGE
RIGHT YOKE ARM ENGAGED
S Ho0E0E noAGED O] FAILTO DISENGAGE
ZSH-0050-B (ITS) FEEDBACK [O]  ENGAGED ]
YOKE ARMS DISENGAGED 7500050 DISENGAGED (O] DISENGAGED

ZSL-0050 (ITS)

crane. Instrumentation tag numbers are prefixed by “XXX-HMO00-" and software tag numbers are prefixed by
“XXXHMO00,” where XXX is the area code. PLC = programmable logic controller.

FEEDBACK

TO WHF CASK HANDLING CRANE

DRIVE HOIST CONTROLS
TO CASK HANDLING CRANE HOIST
DRIVE CONTROLS

HZ-0050 (ITS
ENERGIZE COIL
TO ENGAGE
YOKE ARMS
ENERGIZE COIL
L TODISENGAGE
YOKE ARMS
CASK HANDLING CRANE
FACILITY NAME AREA CODE YOKE NUMBER
CANISTER RECEIPT AND
CLOSURE FACILITY 060 060-HM00-BEAM-00001
INITIAL HANDLING FACILITY 51A 51A-HM00-BEAM-0001
RECEIPTFACILITY 200 200-HMO00-BEAM-0001
WETHANDLING FACILITY 050 050-HM00-BEAM-0001

CASK HANDLING CRANE YOKE

00249DC_LA _2482e.ai

Figure 1.2.4-30. Logic Diagram for the Cask Handling

Yoke
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NOTE: This equipment is used in the CRCF and RF.

Equipment Number: 200-HMHO-HEQ-00008, RF cask lid-lifting grapple; 060-HMHO-HEQ-00012, CRCF cask lid-lifting

grapple.
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Figure 1.2.4-31. Cask Lid-Lifting Grapple Mechanical
Equipment Envelope
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Equipment Number: 060-HMHO-HEQ-00012, CRCF cask lid-lifting grapple; 200-HMHO-HEQ-00008, RF
cask lid-lifting grapple.

GRAPPLE
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Figure 1.2.4-32. Cask Lid-Lifting Grapple Process and
Instrumentation Diagram
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NOTE:
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CASK HANDLING CRANE CONTROL SYSTEM (PLC)

HS-0006-2

GRAPPLE CONNECTED

Y$-0006 (ITS)

DISENGAGE (LOCAL)

Y1-0006-2

HS-0006-2

GRAPPLE ENGAGED

ZSH-0006 (ITS)

GRAPPLE DISENGAGED

ZSL-0006 (ITS)

T B
HS000062 =! ENGAGE i
l—< DCMIS DATALINK Y{G[CONNECTED | ! _______ —
ENGAGE
™ vsooo6 | d
{5000 G — ™ PERMISSIVES !
S
| OVERRIDE
i ENGAGE |
]
[ I
HSC00062 =! DISENGAGE ! D
—’i_ ------- | (
DISENGAGE |
i PERMISSIVES |
]
T T T T i
| OVERRIDE |
| DISENGAGE 1
i _______
e ,| ENGAGED |
{_ ZSH0006 | i FEEDBACK I
]
| oisenoacer ¥
DISENGAGED
7slooos .
{_ ZSL0006 | > FEEDBACK |

TYPICALDUAL COIL
SOLENOID AIR OPERATED

HZ-0006 (ITS)

ENERGIZE COIL
» TO ENGAGE

L]

DEVICE LOGIC
i_ ———————
ENGAGE
ENGAGE i COMMAND JY00006
o i ——————— —!
DISENGAGE
] COMMAND JYC0006
ISENGAGE | ___ -
—1 |
o o
HS-0006-1)

[©] FAILTOENGAGE |

[O] FAILTODISENGAGE |

[e]| ENGAGED |

[Q]  DISENGAGED |

Q*TO CASK HANDLING CRANE AUXILIARY HOIST

GRAPPLE

ENERGIZE COIL
» TO DISENGAGE

L]

HS-0006-2

HS-0006-2

< ) TO CASK HANDLING CRANE
AUXILIARY HOIST

ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The

cask handling crane control system, which controls the grapple, is non-ITS and non-ITWI. Simultaneous DCMIS and
local control is prevented by means of a “local/remote” selector switch associated with the cask handling crane
controls. Instrumentation tag numbers are prefixed by “XXX-HMHO-" and software tag numbers are prefixed by

“AXXHMHO,” where XXX is the area code. PLC = programmable logic controller.
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CODE NUMBER
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Figure 1.2.4-33. Logic Diagram for the Cask Handling
Crane Cask Lid-Lifting Grapple
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Equipment Number: 060-HM00-CRN-00001, CRCF cask handling crane.
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Figure 1.2.4-34. CRCF Cask Handling Crane

Mechanical Equipment Envelope
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NOTE: This equipment is used in the CRCF, IHF, and RF. ASD = adjustable speed drive.

Equipment Number: 060-HM00-CRN-00001, CRCF cask handling crane; 51A-HM00-CRN-00001, IHF cask handling crane;

200-HMO00-CRN-00001, RF cask handling crane.
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Figure 1.2.4-35. Cask Handling Crane Process and

Instrumentation Diagram (

Sheet 1 of 4)
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Figure 1.2.4-35. Cask Handling Crane Process and

Instrumentation Di

agram (Sheet 2 of 4)
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Figure 1.2.4-35. Cask Handling Crane Process and
NOTE: This equipment is used in the CRCF, RF, and IHF. Instrumentation Diagram (Sheet 3 of 4)
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Figure 1.2.4-35. Cask Handling Crane Process and
Instrumentation Diagram (Sheet 4 of 4)
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NOTE:
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ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The
cask handling crane control system, which controls the main hoist, is non-ITS and non-ITWI. Simultaneous DCMIS
and local control is prevented by means of a “local/remote” selector switch associated with the cask handling crane
controls. First upper limit shall be set 1 ft above the adjustable speed drive operational upper limit setpoint.
Instrumentation tag numbers are prefixed by “060-HM00-,” “51A-HMO00-,” or “200-HMO00-,” as appropriate. Software
tag numbers are prefixed by “51AHMO00” or “200HMO00,” as appropriate. ASD = adjustable speed drive;

PLC = programmable logic controller.

FACILITY NAME AREA | CRANE EQUPMENT | HANDLING YOKE EQUPMENT
NUMBER
CANISTER RECEPT AND
sl 060 | 060-HMOO-CRN-00001 |  060-HMOO-BEAM-00001
INITIAL HANDLING
iyl S1A | 51A-HMOO-CRN-00001 |  51A-HMOO-BEAM-00001
RECEPT FACILITY 200 | 200-HMOO-CRN-00001 |  200-HMOO-BEAM-00001
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Figure 1.2.4-36. Logic Diagram for the Cask Handling
Crane Main Hoist
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NOTE:

CASK HANDLING CRANE CONTROL SYSTEM(PLC)
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ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The
cask handling crane control system, which controls the auxiliary hoist, is non-ITS and non-ITWI. Simultaneous
DCMIS control and local control is prevented by means of a “local/remote” selector switch associated with the cask
handling crane aukxiliary hoist controls. First upper limit shall be set 1 ft above the adjustable speed drive operational
upper limit setpoint. Instrumentation tag numbers are prefixed by “060-HMOQ0-" or “200-HMO00-,” as appropriate, and
software tag numbers are prefixed by “060HMO00” or “200HMO00,” as appropriate. ASD = adjustable speed drive;
PLC = programmable logic controller.

INTERFACING CASK LID
FACILITY NAME ég[E)é CRANSUEMOBUEIEMENT LIFTING GRAPPLE
EQUIPMENT NUMBER.
CANISTER RECEIPT AND
CLOSURE FACILITY 060 | 060-HM0O-CRN-00001 060-HMH0-HEQ-00012
RECEIPT FACILITY 200 | 200-HM0O-CRN-00001 200-HMH0-HEQ-00008
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Figure 1.2.4-37. Logic Diagram for the Cask Handling

Crane Auxiliary Hoist
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NOTE: This equipment is used in the CRCF, WHF, and RF.
Equipment Number: 050-HMHO-HEQ-00014; 060-HMHO-HEQ-00005; 050-HMHO0-HEQ-00006; 200-HMHO-HEQ-00001.
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Figure 1.2.4-38. Dual-Purpose Canister Lid Adapter
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;
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"'_:'_"_"_"‘_"'J'q/CASKSTAND

END VIEW

NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in the CRCF and RF.

Equipment Number: 200-HMCO-BEAM-00001, RF horizontal lifting beam.
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Figure 1.2.4-39. Horizontal Lifting Beam Mechanical

Equipment Envelope
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Ed

LIFTING HOLES SIZE., LOCATION AND QUANTITY AS REQUIRED.

| %
| $7\ ‘ ] |
K } | gl } I v 1 l |2 71 } 1
‘ 00249DC_LA_1838a.ai
SECTION A
-/
Equipment Number: 050-HMHO-HEQ-00012/00013, WHF rail cask lid adapter; 060-HMHO-HEQ-00003/00004, CRCF rail Figure 1.2.4-40. Nuclear Facilities Rail Cask Lid
cask lid adapters; 200-HMHO0-HEQ-00002, RF rail cask lid adapter; 51A-HMHO-HEQ-00002, IHF rail cask Adapter Mechanical Equipment
lid adapter. Envelope
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Equipment Number: 060-HMHO-PLAT-00001.

NOTE: The platform, in conjunction with the adjustable energy absorbing
features, is designed such that the transportation cask is prevented from
impacting the underside of the platform in a seismic event.

This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-34.

Figure 1.2.4-41. Cask Preparation Platform Mechanical
Equipment Envelope (Sheet 1 of 2)
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This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-34.

Figure 1.2.4-41. Cask Preparation Platform Mechanical
Equipment Envelope (Sheet 2 of 2)
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IMPACT
LIMITER

BARRIER

TRANSPORTATION PACKAGE PLAN VIEW

NOTE: This figure includes no SSCs that are either ITS or ITWI. This equipment is used in the CRCF, IHF, WHF, and RF.
Equipment Number: 060-HMCO0-HEQ-00001/00002/00003/00004/00005/00006/00007/00008, CRCF impact limiter lifting

devices; 060-HMC0-HEQ-00001; 060-HMCO0-HEQ-00002; 060-HMC0-HEQ-00003;
060-HMCO0-HEQ-00004; 060-HMC0-HEQ-00005; 060-HMCO0-HEQ-00006; 060-HMC0-HEQ-00007;
060-HMCO0-HEQ-00008; 060-HMC0-HEQ-00019; 060-HMCO0-HEQ-00020; 51A-HMCO0-HEQ-00001;
51A-HMCO0-HEQ-00002; 200-HMCO0-HEQ-00007; 200-HMCO0-HEQ-00009; 200-HMCO0-HEQ-00005;
200-HMC0-HEQ-00003; 200-HMC0-HEQ-00001; 200-HMCO0-HEQ-00011; 200-HMCO-HEQ-00014;
050-HMC0-HEQ-00001; 050-HMC0-HEQ-00002; 050-HMCO0-HEQ-00003; 050-HMC0-HEQ-00004;
050-HMCO0-HEQ-00005; 050-HMC0-HEQ-00006; 050-HMCO0-HEQ-00007; 050-HMC0-HEQ-00008;
050-HMCO0-HEQ-00009.

IMPACT
L IMITER

LIFTING
DEVICE

 00249DC_LA_1876.ai

IMPACT LIMITER ELEVATION

Figure 1.2.4-42. Impact Limiter Lifting Device
Mechanical Equipment Envelope
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NOTE: This equipment is used in the CRCF and IHF.
Equipment Number: 51A-HTCO0-HEQ-00004; 060-HTCO-HEQ-00005.

GRAPPLE LIFT
FIXTURE

LONG REACH

EXTENSIDN——ﬂ\\\\\\ .
LIFTING BAIL——ﬂ\\\\\\ |

.[___ -

LIFTING JAW .
TYP | |

(HLW CANISTER)

FLEVATION

00249DC_LA_1859.ai

Figure 1.2.4-43. Defense Waste Processing
Facility/ldaho National Laboratory HLW
Canister Grapple Mechanical
Equipment Envelope
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NOTE: All grapple jaws shall be fully engaged or fully disengaged for “ZSH” or “ZSL,” respectively, to activate. The grapple
with a suspended canister is prevented mechanically from inadvertent canister disengagement. This equipment is

used in the CRCF and IHF.

I~
GRAPPLE
GRAPPLE ENGAGED/ ‘
CONNECTED DISENGAGED /
.
V2N \ LOWER
NI Lo B
o \
— . .1=L
GRAPPLE
CONNECTED

—_ . /—CTM CANISTER GRAPPLE

=

/ HLW CANISTER GRAPPLE

EQUIPMENT AND INSTRUMENTATION TABLE

FACILITY NAME

FACILITY AREA NO.

EQUIPMENT NUMBER

EQUIPMENT DESCRIPTION

STATUS SWITCHES

CT™M =1

CT™M #2

DCMIS INDICATORS

LOCAL INDICATORS

DCMIS INDICATORS

LOCAL INDICATORS

GRAPPLE ENGAGED/

GRAPPLE ENGAGED/

GRAPPLE ENGAGED/

GRAPPLE ENGAGED/

CONNECTED e DISENGAGED | cONNECTED |DISENGAGED| CONNECTED |D1SENGAGED| CONNECTED |DTSENGAGED| CONNECTED |D1SENGAGED
CRCF 060 060-HTCO-HEQ-00003 | WDP/HANFORD HLW CANISTER GRAPPLE YS-0044-1 (ITS) ZSH-0044-1 (ITS) ZSL-0044-1 (ITS) Y1-0144-1| 21-0144-1 | Y1-0144-2 | Z1-0144-2| Y1-0244-1 21-0244-1| Y1-0244-2 | 21-0244-2
060-HTCO-HEQ-00005 | DWPF/INL HLW CANISTER GRAPPLE ¥S-0044-2 (175) | ZSH-0044-2 (1T5) | ZSL-0044-2 (ITS)
51A-HTCO-HEQ-00003 | WWDP/HANFORD HLW CANISTER GRAPPLE | Y5-0044-1 (1TS) | 7SH-0044-1 (1TS) | ZSL-0044-1 (1T5)
— - - - — = — = /A
- el 51A-HTCO-HEQ-00004 | DWPF/INL HLW CANISTER GRAPPLE ¥5-0044-2 (1TS) | ZSH-0044-2 (1TS) | zSL-0044-2 (ITs) | | 0'4471[21-0144-1 | vI-0144-2 | Z1-0144-2) N . . A

00249DC_LA 2860.ai

Figure 1.2.4-44. Defense Waste Processing
Facility/ldaho National Laboratory and
West Valley Demonstration
Project/Hanford HLW Canister
Grapples Process and Instrumentation

Diagram
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CANISTER TRANSFER MACHINE CONTROL SYSTEM (PLC)

GRAPPLE CONNECTED

T | YS00441 | DCMIS DATALINK »{JJCONNECTED|
YS-0044-1 (ITS)
Y1-0144-2

Z1-0144-2
GRAPPLE ENGAGED [ ZSH00441 : DCMIS DATALINK O] ENGAGED |
ZSH-0044-1 (ITS) 71-0144-2
e [ ZSL00441 | DCMIS DATALINK O] DISENGAGED |
ZSL-0044-1 (ITS) %

L

> Q—TO CTM CANISTER HOIST

4

A 4

\ 4

O—TO CTM CANISTER HOIST

[

(—

A 4

AREA | GRAPPLE EQUIMENT STATUS SWITCHES CTM #1 CTM #2
FACLLITY CODE NUMBER Mae R P I DISENGAGED | GRAPPLE CONNECTED | ENGAGED/DISENGAGED | GRAPPLE CONNECTED | ENGAGED/DISENGAGED
LOCAL INDICATOR LOCAL INDICATOR LOCAL INDICATOR LOCAL INDICATOR

060-HTCO-HEQ-00003 | WVDP/HANFORD HLW CANISTER GRAPPLE |  YS-0044-1 (ITS ZSH-0044-1 (ITS ZSL-0044-1 (ITS

D 060 o re) e) YH0144-2 Z1-0144-2 YH0244-2 710244-2

CLOSURE FACILITY 060-HTCO-HEQ-00005 DWPF/INL HLW CANISTER GRAPPLE YS-0044-2 (ITS) ZSH-0044-2 (ITS) ZSL-0044-2 (ITS)

51A-HTCO-HEQ-00003 |WVDP/HANFORD HLW CANISTER GRAPPLE |  YS-0044-1 (ITS) ZSH-0044-1 (ITS) ZSL-0044-1 (ITS)

INITIAL HANDLING FACILITY 51A YH0144-2 Z1-0144-2 N/A N/A
51A-HTCO-HEQ-00004 DWPF/INL HLW CANISTER GRAPPLE YS-0044-2 (ITS) ZSH-0044-2 (ITS) ZSL-0044-2 (ITS)

00249DC_LA_2861.ai

Figure 1.2.4-45. Defense Waste Processing
Facility/ldaho National Laboratory and
West Valley Demonstration
Project/Hanford HLW Canister
Grapples Logic Diagram

NOTE: All grapple jaws shall be fully engaged or fully disengaged for “ZSH” or “ZSL,” respectively, to activate. THe grapple
with a suspended canister is prevented mechanically from inadvertent canister disengagement. This equipment is
used in the CRCF and IHF.
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GRAPPLE LIFT
FIXTURE

LONG REACH
EXTENSION

LIFTING BAIL ‘
\/w

| _ |
[

.E__ -

LIFTING JAW
TYP

(HLW CANISTER)

00249DC_LA_1860a.ai

ELEVATION
) . . ) . Figure 1.2.4-46. West Valley Demonstration
NOTE: This equipment is used in the CRCF and IHF. Project/Hanford HLW Canister Grapple
Equipment Number:51A-HTC0-HEQ-00003; 060-HTCO-HEQ-00003. Mechanical Equipment Envelope

1.2.4-201



DOE/RW-0573, Rev. 0 Yucca Mountain Repository SAR

INTENTIONALLY LEFT BLANK

1.2.4-202



Yucca Mountain Repository SAR DOE/RW-0573, Rev. 0

HOIST REEVING
TYP

GRAPPLE JAW
TYP

PLAN END VIEW /B
1l 1l
T I
0 il IS | o il i 0
b CTM SHIELD BELL
i TOP SHIELDING
o | /
Es ~ | | | |
/ ‘ |
L |
L ' |
N J
\ »/' .\\‘ - ‘ /(T;$QPPLE JAW
\‘.\/ \\ (CANISTER)
= S
T == =T /S
| e S ere— N
l— \\ S _|
(BN A
= |
( Y y
ELEVATION m
00249DC_LA_1861.ai \-/
NOTE: Thi i ti d in the CRCF, RF, WHF, and IHF. CTM = ister t f hine. . . . .
IS equipment Is used in the an canisiertranster machine Figure 1.2.4-47. Canister Transfer Machine Canister
Equipment Number: 51A-HTCO0-HEQ-00001; 060-HTCO0-HEQ-00001/00002; 200-HTC0-HEQ-00001; 050-HTCO0-HEQ-00001. Grapple
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NOTE: The grapple with a suspended canister is prevented mechanically from inadvertent canister disengagement. This
equipment is used in the CRCF, RF, WHF, and IHF. CTM = canister transfer machine.

GRAPPLE
ENGAGE/
DISENGAGE

ENGAGE /D ISENGAGE

TO CTM CANISTER HOIST

GRAPPLE ENGRGED/
CONNECTED  DISENGAGED
Y1 Z1 HS
KO1111 o111 KO1111
!
I
|I— —— —KeLe
| \ \ N
| \ \
| \ \
| | \
| | \
| \ \
| | \
| \ \
| ‘ L
| |
| |
GRAPPLE
| \ CDNNECTEb
Bl
| |
| |
| |
| \
| \
| \
| |
| \
| N
7
L
L
L

fffffffff DRIVE CONTROLS

GRAPPLE
ACTUATOR

—(M— GRAPPLE

GRAPPLE ' :
\ /

CANISTER

_?’///_LIFT RING
[

GRAPPLE
ENGAGED,

GRAPPLE

DISENGAGED LITS

00249DC_LA_2080b.ai

Figure 1.2.4-48. Canister Transfer Machine Canister
Grapple Process and Instrumentation
Diagram
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CANISTER TRANSFER MACHINE CONTROL SYSTEM (PLC)

DCMIS DATALINK >5[ CONNECTED |
T B i
ENGAGE GRAPPLE (LOCAL) 5001113 J eneage ! TYPICAL REVERSING |
| L S |
HS-0111-2 i | MOTOR LOGIC i
]
T T T i I
| ENGAGE | | HZ-0111 (ITS)
YS0111 » PERMISSIVES | ————- |
ENGAGE
- | evonce | G —omm ] =
| OVERRIDE | | ENERGIZE COIL
I ENGAGE | ° ° [T TT—T—- —! } TO ENGAGE
e 1 | DISENGAGE GRAPPLE
JYCO111 >
1 ! DISENGAGE! COMMAND
DISENGAGE GRAPPLE (LOCAL) HSCoTTTa J oisencace | L i
HS-0111-2 = | ol ! © o T TTTTTTT |
L | (HS-0111-1) i
I
| DISENGAGE | !
i PERMISSIVES | | »
_______ 1 1 ENERGIZE COIL
HS-0111-2 ] ! | i— TO DISENGAGE
OVERRIDE | i GRAPPLE
I DISENGAGE | | >
L | [O] FAILTOENGAGE |
]
GRAPPLE ENGAGED — | ENGAGED | [O] FAILTODISENGAGE | |
ZSH-0111 (ITS i L ZSHOUTT | " FEEDBACK | '
O1TTITS) el ENGAGED | !
''''''' T
SL0TT] | DisENGAGE | [Q]  DISENGAGED | !
. == 1 i
ZSL-0111 (ITS) | FEEDBACK | |
____________________ _
HS-0111-2
Q— TO CANISTER HOIST DRIVE CONTROLS
GRAPPLE ENGAGED OR DISENGAGED
Q— TO CANISTER HOIST DRIVE CONTROLS
GRAPPLE CONNECTED
YS$-0111 (ITS)
FACILITY NAME AREA CODE EQUIPMENT NUMBER LOOP SEQUENCE
YI-0111-2 CANISTER RECEIPT AND 060 060-HTC0-HEQ-00001 0111 -
©
CLOSURE FACLLITY 060-HTCO-HEQ-00002 0211 s
o
<
INITIAL HANDLING FACILITY 51A 51A-HTC0-HEQ-00001 0111 ;\
RECEIPTFACILITY 200 200-HTC0-HEQ-00001 0111 8‘
=3
WETHANDLING FACILITY 050 050-HTCO0-HEQ-00001 0111 §
o
NOTE: Simultaneous DCMIS and local control is prevented by means of a “local/remote” selector switch associated with the
canister transfer machine controls. The canister transfer machine control system, which controls the canister
grapples, is non-ITS and non-ITWI. ITS controls are identified by the letters “ITS” after the instrumentation tag
number or control device identifier. Instrumentation tag numbers are prefixed by “XXX-HTCO-" and software tag Figure 1.2.4-49. Logic Diagram for the Canister
numbers are prefixed by “XXXHTCO,” where XXX is the area code. PLC = programmable logic controller. Transfer Machine Canister Grapple
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. . l_ __________________________ ﬂ ! .
' SERVICE WALKWAY .
. : Il :#: .
gl N
! :n@n: =M o — :
H Il H Z
| & i : L
: EE==F ‘ g
i

CLEARANCE ENVELOPE

BUMPER STOP
CANISTER HOIST TROLLEY-

CRANE CABLE
|I/TRACK SYSTEM

[l M T.0.R
E ‘ \ ! ] ol | 1.0.R
[ 4
. | CANISTER TRANSFER MACHINE ‘ ;
' LJ @

/SHIELD BELL

BELL APPROACH

MINIMUM CLEARANCE ENVELOPE

BELL APPROACH BELL APPROACH

a4

SHIELD SKIRT SLIDE GATE
== T
| T.0.C. - . _I_ R IT.D.C.

00249DC_LA_1867a.ai

ELEVATION /A SECTION /B
\_/ NI

NOTE: The canister transfer machine design incorporates a guide sleeve inside the shield bell that is lowered below the
transfer room floor during raising or lowering of a TAD canister, DPC, or naval canister from or into cask, aging
overpack, waste package, or shielded transfer cask. In the event of a canister drop, the guide sleeve guides the
canister into the cask, aging overpack, waste package, or shielded transfer cask to ensure a flat bottom drop is within
3° of vertical. Torque is limited to prevent shearing of the canister, guide sleeve, or hoist rope if the slide gate were to
inadvertently close on a canister, guide sleeve, or hoist rope. This equipment is used in the CRCF, RF, WHF, and IHF.

Equipment Number: 060-HTC0-FHM-00001/00002, CRCF canister transfer machine; 51A-HTC0-FHM-00001, IHF canister ) ] . )
transfer machine; 200-HTCO-FHM-00001, RF canister transfer machine; 050-HTC0-FHM-00001, WHF Figure 1.2.4-50. Canister Transfer Machine Mechanical
canister transfer machine. Equipment Envelope
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SHIELD BELL TROLLEY
RAVEL

\ e |
FROM CANISTER HOIST TROLLEY —_ N
SPEED AND PGSITION ENCODERS R
FROM SHIELD SKIRT RAISED _— il [TS
(17
BRIDGE
FROM CANISTER HOIST AND SHIELD___ _  _ J pt
BELL TROLLEYS LOCKED ElaCOELSIeE
ANTI-COLL ISION STOP
(REQUIRED FOR CRCF ONLY)
BRIDGE END

OF TRAVEL FWD/REV FWD/REV

]

@
- -~ -3

FROM BRIDGE SPEED AND

—o o o o R
POSITION ENCODERS T i1s |
FROM SHIELD SKIRT N o | I |
ANTI-COLLISION _I - — —
G |
lo__ TO SHIELD BELL TROLLEY
DRIVE CONTROLS | |
FROM SHIELD SKIRT RAISED i R | L
__ TO SHIELD BELL TROLLEY
|’ DRIVE CONTROLS
| __ 10 cANISTER HOIST TROLLEY
DRIVE CONTROLS

NOTE: The circuit breakers which provide power to the adjustable speed drives include instantaneous over-current

protection. This feature is ITS. This equipment is used in the CRCF, RF, WHF, and IHF.
CTM = canister transfer machine.

@

FWD/REV END OF T FWD/REV
&
NS
FROM SHIELD SKIRT ANTI-COLLISION —o— D |
°
o
I |
_—— - — - — — — — — — — — — 5 °
‘ FROM SHIELD BELL TROLLEY J
| ‘ SPEED AND POSITION ENCODERS —o ° _— - — —
‘ cTM
DISCONNECT | ‘ . -
‘ ON/OFF ' ™
| ‘ | | FROM SHIELD SKIRT RAISED
| 1Ts
[ewp [rev [ew [ rev
\ FROM FACILITY — ?LﬁwnugN/smP SLBWDDFN/STUF ?Eﬂgngg"/smp ?'E%DSE’N/STUP
({
SEISMIC SHUTDOWN e EAVER] TRAVEL) TRAVEL ) |
‘ CT™ ZSH sL
‘ POWER SUPPLY | 0103, 0103 |
| R s —— — e
o) (o |
T
! I Y. A ol [@ @] [eF 1
\ = 1
CANISTER HOIST SHIELD BELL
| TROLLEY /TROLLEY
\ H | o
‘ \— CANISTER TRANSFER I
‘ MACHINE
CANISTER HOIST
| TRk y
FWD/REV EMERGENCY AUTO/MANUAL /
‘ FWD/REV STOP LOCAL /REMOTE MATNTENANCE

SHIELD BELL ON/OFF/ RESET EMERGENCY
‘ @ SO @
| Rl

@

TROLLEY INSTRUMENTATION

CANISTER TRANSFER MACHINE
MAIN ELECTRICAL PANEL

@7

FWD
SLOWDOWN/STOP |

T (END OF TRAVEL)

REV
SLOWDOWN/STOP

ﬁ (END OF TRAVEL)

SHIELD

m

BRIDGE INSTRUMENTATION

Figure 1.2.4-51. Canister Transfer Machine Process
and Instrumentation Diagram
(Sheet 1 of 3)
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FIRST HOIST
PPER// R FINAL HOIST ROPE BROKEN FINAL HOIST RAISE/  RAISE/
OVERSPEED UTg o BYPASS LOWER LIMIT BRAKE SET Bypass  MIS-SPooL BypAss  ROPE BYPASS ~ UPPER LIMIT CE S L
[oa s [ AT e AN N [ [ R 7P ‘E’
N N NG = S/ NG T T o v o T T T T
o o ° o ° ° o ° ° ° o 2%2§éﬁé“§8§5£%&°’2~é EﬁcAGED | /wEIGHT LIM[T o ?EJAEERT%SISTDR
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| ' @ | | X | L
| | | N~ | N~ : N~ | N | N~ ‘ ! N N
| noruaLs | | | | | | FROM HANFORD MCO., 18" & N 8 |
SN et | | ’ | b L/J N | 11s 7 | b | 1Ts 7 | N | s ’ | b D gﬁgigggRugRéﬁzﬁcggggEcTED \ \ i @
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| —— | PHASE PHASE PHASE
FROM SHIELD SKIRT LOWERED — — \_
| | | | ! \
| | | ik
Ys Ys FROM CTM CANISTER GRAPPLE — — ~
*<? 0126 0127 ENGAGED OR DISENGAGED | Egé?;gggmlc BRAK ING
7S 1Ts ‘
FROM CANISTER CLEAR OF SLIDE GATE — ~—
| THIS SHEET
@ () st o T
FIRST HOIST FIRST HOIST
UpPER LiMIT | 1 LOWER LIMIT M Ll File 73 et —

C D|
ROPE
MISSPOOLING

EIVSERSPEED

WITCH POWER CIRCUIT CONTROL CIRCUIT
FINAL HOIST LIMIT SWITCH
LOWER LIMIT

L

POWER CIRCUIT

= = |

PINAL HOTST GEARBOX HOLDING BRAKE ELECTRIC MOTOR
UPPER LIMIT N
FROM_CANISTER HoisT — —|
- ___1 POSITION ENCODER

CANISTER HOIST INSTRUMENTATION

TO CANISTER HUIST GRAPPLE

DRIVE CONTROL
— — —THIS SHEET
RAISE/ CANISTER CLEAR
EGVIIEEES mﬂ LOWER OF SLIDE GATE

__T0 BRIDGE. SHIELD BELL AND
CANISTER HOIST TROLLEY DRIVES

|
I —
| | RAISE/ | 0/¢c_o/c
| ‘ - géNéHEE glﬁéR | TO CANISTER HOIST
| e i " — L e
N
| ‘ L OWER RAISED LOWERED
| | i | SLIDE GATE
Ly |
. |
. | \ | X |
: ‘ : ‘ N
\ \ s T B I () e
| \ : \ | CLDSEQ PEN
I L !
S i e A e e
T T T T T T N F- T T T 00249DC_LA_2083fai
L |
SHIELD SKIRT, SLIDE GATE AND GUIDE SLEEVE INSTRUMENTATION
Figure 1.2.4-51. Canister Transfer Machine Process
and Instrumentation Diagram
NOTE: This equipment is used in the CRCF, RF, WHF, and IHF. CTM = canister transfer machine; WP = waste package. (Sheet 2 of 3)
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NOTE: This equipment is used in the CRCF, RF, WHF, and IHF. CTM = canister transfer machine.
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Figure 1.2.4-51. Canister Transfer Machine Process
and Instrumentation Diagram
(Sheet 3 of 3)
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NOTE:

CANISTER TRANSFER MACHINE CONTROL SYSTEM(PLC

= FORWARD
;2%"1"&? (COCEE) HS001012 > | |
-0101- FORWARD ',—| IY00101
i I _
CTM SHIELD SKIRT RAISED N
ZSHO112
NO SHIELD SKIRT ANTHCOLLISION B S
SHIELD SKIRT R L TO CTM SHIELD BELL
IR TROLLEY DRIVE CONTROL J
= BYPASS Il — BRIDGE
LRGN XX SEC 1 DCMIS DATALINK—<[ SHIELD SKIRT ANTFCOLLISION — T EORWARD
: COMMAND
% REVERSE >
BRIDGE
() NI N S ] »  REVERSE
N S — COMMAND
REVERSE (LOCAL) T i | :
HS-0101-2 j—»! REVERSE | IYCO101
o _
BRIDGE STOP
COMMAND
1 o >}——@CHis DATALNK—{] _FWD END OF TRAVEL |
NO FWD SLOWDOWN/STOP (END OF TRAVEL)
ZSHO101 i ——
ZSH-0101 ! I BRIDGE
| FASTSTOP | ——{  JVPOiT0 > FASTSTOP
NO BRIDGE ANTI-COLLISION | ! COMMAND
060-HTCO-FHM-00002 ONLY VS0310 R XXSEC oo —
YS$-0210 L I~
[
NO BRIDGE ANTI.COLLISION O X DCMIS DATALINK—C] BRIDGE ANTFCOLLISION |
060-HTCO-FHM-00001 ONLY REn :
Y5-0110 —
NO REV SLOWDOWN/STOP (END OF TRAVEL)
7210101 | 3
oo ZSL0101 ,g DCMIS DATALINK—O] REV END OF TRAVEL
CTM SHIELD SKIRT RAISED
ZSH-0112 (ITS)
FWD BRIDGE ANTH REV LoGIc LoGIC LoGIC
ourme | ot | cmgme [ voon Toortun [*Saciemn [sonpon| susiosre | swescen T sl veeur [wsneur [ G055 T 008 T o0k,
STOP SW SWITCH STOP SW FORWARD | REVERSE |FAST STOP
CANISTER RECEIPT AND b | OSOHTCOFHN-00001 HS-0101-2 ZSH-0101 Y$-0110 NIA ZSH-0112 (TS) ¥$-0130 HS0130 HS001012 | HSCO1012 | WYOD101 | yYCotor | wreotie |
RS AR 060-HTCO-FHM-00002 HS-0201-2 N/A Y¥5-0210 25L-0201 ZSH-0212 (ITS) Y¥5-0230 HS0230 HS002012 | HSC02012 | JY00201 | JvC0201 | JYPO210 |&
[Te)
N
RECEIPT FACILITY 200 | 200-HTCO-FHM-00001 HS-0101-2 ZSH-0101 N/A ZSL-0101 ZSH-0112 (ITS) YS-0130 HS0130 HS001012 | HSCO1012 | JY00101 | JvCo101 NA IS
|
INITIAL HANDLING FACILITY 51A | 51A-HTCO-FHM-00001 HS-0101-2 ZSH-0101 N/A ZSL-0101 ZSH-0112 (ITS) ¥$-0130 HS0130 HS001012 | HSCO1012 | Jvoo101 | Jvcotot nA |8
[
<
WET HANDLING FACILITY 050 | 050-HTCO-FHM-00001 HS-0101-2 ZSH-0101 N/A ZSL-0101 ZSH-0112 (TS) YS-0130 HS0130 HS001012 | HSCO1012 | JYo0101 | Jvco101 na S

ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The canister
transfer machine control system, which controls the bridge, is non-ITS and non-ITWI. Simultaneous DCMIS and local
control is prevented by means of a “local/remote” selector switch associated with the canister transfer machine controls.
Instrumentation tag numbers are prefixed by “XXX-HTCO-" and software tag numbers are prefixed by “XXXHTCO,” where
XXX is the area code. ASD = adjustable speed drive; CTM = canister transfer machine; PLC = programmable logic
controller.

Figure 1.2.4-52. Logic Diagram for the Canister
Transfer Machine Bridge
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NOTE:

RAISE (LOCAL)

CANISTER TRANSFER MACHINE CONTROL SYSTEM(PLC)

HS-0112-2

LOWER (LOCAL)

HS-0112-2

SHIELD SKIRT RAISED

ZSH-0112 (ITS)

SHIELD SKIRT LOWERED

ZSL-0112 (ITS)

OPEN (LOCAL)

HS-0113-2

CLOSE (LOCAL)

HS-0113-2

SLIDE GATE OPEN

ZSH-0113

SLIDE GATE CLOSED

ZSL-0113 (ITS)

NO CANISTER CLEAR OF SLIDE GATE

Y$-0132 (ITS)

ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The
canister transfer machine control system, which controls the shield skirt and slide gate, is non-ITS and non-ITWI.
Simultaneous DCMIS and local control is prevented by means of a “local/remote” selector switch associated with the
canister transfer machine controls. Instrumentation tag numbers are prefixed by “XXX-HTCO-" and software tag
numbers are prefixed by “XXXHTCO,” where XXX is the area code. CTM = canister transfer machine;

PLC = programmable logic controller.

TYPICAL REVERSING
HS001122 RAISE MOTOR LOGIC
MOTOR STARTER (ITS
THIS DWG]C RESE
PERMISSIVES
RAISE RAISE
V00112
s commanp  [__¥o0itz ]
OVERRIDE o) 1 ENERGIZE COIL
TO RAISE
LGS — SHIELD SKIRT
L
s COMMAND
HSC01122 LOWER (HS-0112-1)
ENERGIZE COIL
TO LOWER
LOWER SHIELD SKIRT
PERMISSIVES
OVERRIDE
LOWER
O] FAILTORAISE
—7sroiiz 1 RAISED [O] FAILTOLOWER |
\&I FEEDBACK
O RAISED
— s SO [O _ LOWERED |
ZsL0112 FEEDBACK
STRE GG [E>
TO CTM BRIDGE
DRIVE CONTROL
TO CTM CANISTER
HOIST DRIVE CONTROL
TOCTM SHIELD BELL TROLLEY
DRIVE CONTROL
TO CTM CANISTER HOIST TROLLEY T
DRIVE CONTROL [ DRIVE CONTROL
TO CTM SHIELD BELL TROLLEY
SHIELD SKIRT DRIVE CONTROL
TO CTM CANISTER HOIST TROLLEY
DRIVE CONTROL
TO CTM CANISTER HOIST
DRIVE CONTROL
CANISTER TRANSFER MACHINE CONTROL SYSTEM(PLC)
MOTOR STARTER (ITS
TYPICAL REVERSING
H5001132 OPEN MoromE e
OPEN ENERGIZE COIL
THIS DWG [A> PERMISSIVES |1 TO OPEN
OPEN OPEN e ! SLIDE GATE
S COMMAND _|:1\
OVERRIDE
OPEN
ENERGIZE COIL
oLosE CLOSE IVC0113 TO CLOSE
oo LD SLIDE GATE
HSC01132 CLOSE (H8-0113-1)
CLOSE
PERMISSIVES
OVERRIDE
CLOSE
O] FAILTO OPEN
OPEN [O[ _FAILTOCLOSE |
m—’ FEEDBACK
[s] OREN T AREA | CTMEQUIPMENT LooP | ._
e O CIOSED CODE NUMBER SEQUENCE | 8
ZSE03 FEEDBACK 2
R NETETRECEE D ogy | C5UHTCO-FHM-00001 o0 |13
THIS DWG
PIHISDWGIICE LIS e s 060-HTCO-FHM-00002 | 0200 5'
YS0132 DCWIS DATALINK )——{C0] CANISTER CLEAR OF SLIDE GATE | RECEIPT FACILITY 200 | 200-HTCO-FHM-00001 | 0100 | ¢y
a
| -| - (2]
0 CTH CANISTER HOIST DRIVE CONTROL INITIAL HANDLING FACILITY | §1A | 51A-HTCO-FHM-00001 | 0100 2
WET HANDLING FACILITY 050 | 050-HTCO-FHM-00001 00 |§

SLIDE GATE
TOCTM CANISTER HOIST DRIVE CONTROL

Figure 1.2.4-53.

Logic Diagram for the Canister
Transfer Machine Shield Skirt and
Slide Gate
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FORWARD (LOCAL)

CANISTER TRANSFER MACHINE CONTROL SYSTEM (PLC)

s FORWARD

O

HS001022

HS-0102-2

NO FWD SLOWDOWN/STOP (END OF TRAVEL)

CTM SHIELD SKIRT RAISED
Z8H0112

NO SHIELD SKIRT
ANTICOLLISION SIGNAL

—

[

Z8H-0102

REVERSE (LOCAL)

Z8H0102

s REVERSE

O

HS-0102-2

NOREV SLOWDOWN/STOP (END OF TRAVEL)

HSC01022

—

2810102

Z8L-0102

CTM SHIELD SKIRT RAISED

L =°o=-"-c ]

:! FORWARD ',—| JY00102

o> ]——@CHis DATALINK

{a] FWD END OF TRAVEL |

ASD (ITS

SHIELD BELL
TROLLEY

L]

FORWARD
COMMAND

SHIELD BELL
TROLLEY

L]

I
',—| JYC0102

o[> }—OCWIS DATALIK

[0 REVEND OF TRAVEL |

ZSH-0112 (ITS)

NOTE: ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The
canister transfer machine control system, which controls the shield bell trolley, is non-ITS and non-ITWI.
Simultaneous DCMIS and local control is prevented by means of a “local/remote” selector switch associated with the
canister transfer machine controls. Instrumentation tag numbers are prefixed by “XXX-HTCO-" and software tag
numbers are prefixed by “XXXHTCO,” where XXX is the area code. ASD = adjustable speed drive; CTM = canister
transfer machine; PLC = programmable logic controller.

7 REVERSE
COMMAND

SHIELD BELL
TROLLEY STOP
COMMAND

FACILITY NAME

AREA CTM EQUIPMENT
CODE NUMBER

LooP
SEQUENCE

CLOSURE FACILITY

CANISTER RECEIPT AND

060-HTCO0-FHM-00001

0100

060
060-HTC0-FHM-00002

0200

RECEIPT FACILITY

200 200-HTCO0-FHM-00001

0100

INITIAL HANDLING FACILITY

51A

51A-HTC0-FHM-00001

0100

WET HANDLING FACILITY

050

050-HTCO0-FHM-00001

0100

00249DC_LA_2573d.ai

Figure 1.2.4-54. Logic Diagram for the Canister
Transfer Machine Shield Bell Trolley
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CANISTER TRA

NSFER MACHINE CONTROL SYSTEM(PLC)

O O U ER T ZSHH0122 HZ (OCIS DATALINK)—[C] FINAL HOIST UPPER LIMIT
ZSHH-0122 (ITS)
s
FINAL UPPER LIMIT BYPASS
HS0122 CMIS DATALINK FINALHOIST UPPER LIMIT BYPASS
HS-0122 B < O] ] CANISTER HOIST
CIRCUIT BREAKER (ITS
HOEINADHOSTEOWERILIMIT FEIGIPER S Y (@ CWIS DATALINKY—[G] FINAL HOIST LOWER LIMIT |
ZSLL-0123 @ CUTPOWER
! FEED TO
F}L”;ﬂazg“'* CHOIGHESSS HS0123 r(ﬁcws DATALINK)—[C[ FINAL HOIST LOWER LIMIT BYPASS | —'IE CANISTER
. 4i HOIST
HOROREIMISSEOOR v80i28 X (OCWIS DATALINK)—{C]_ROPE WMisSPOOL
Y5-0126 (ITS) Q
s
s |
MISSPOOL BYPASS —-K} s
FS0126 B STHIS DWG] CHIS DATALINK ROPE MISSPOOL BYPASS
HS-0126 > |'<5 —{ i
HOTR STiHOSTIUREERIT M [ zsHoi21 }—-|g (DCMIS DATALINK)—[<] FIRST HOIST UPPER LIMIT
ZSH-0121 (ITS) STHEOWG[R
HORIRS IHOETEOWERILINTT ZSL0121 HZ (DCMIS DATALINK)—[<] FIRST HOIST LOWER LIMIT
NOZ:;.SL?N ROPE LA
[ vso127 |
Yso127 DCMIS DATALINK BROKEN ROPE
Y5-0127 (IT8) WIX L 1 Ol |
ERHOS'fUEg;OPE BYPASS, HS0127 ’—<DCM!S DATALINK)—O[BROKEN ROPE BYPASS
THIS DWG 1
HANFORD MCO, 18" OR 24' SNF CANISTER GRAPPLE STHIS DWG] _’IE_’
CONNECTED AND ENGAGED OR DISENGAGED, OR >
GRAPPLE NOT CONNECTED 'Eﬂ "
DWPF/INL HLW OR WVDP/HANFORD HLW CANISTER STHIS DWG]
GRAPPLE CONNECTED AND ENGAGED OR > &
DISENGAGED; OR GRAPPLE NOT CONNECTED
MOTOR WINDING |
TEM HiGH-HIGH [2THIS DWGTF> T oo woutos |
i 1 XI—' STHIS DWG >
HOIST RESISTOR THISDWG
TEPERATURE HigHHioH [211S WO > O THE OG>
TEA Higk
D THIS DWG Q> 430 075)
THIS DWG]O>
THIS DWG > HOIST RAISE
%’ COMMAND
HOIST RAISE (LOCAL) FRI
HS-0104-2 THIS DWG[A> X STHIS DWG[ >+
Y%
THIS DWG
\I;JSO%AQNISTER CLEAR OF SLIDE GATE 2THS WG [E> < M Hg‘gTLOWER
MMAND
SE weo>——{] Bl
SHIELD SKIRT LOWERED DTHIS DWG o> K{ e
ZsL0112 -
THIS DWG [E STHIS DWG]L> HOISTSTOP ||
STHIS WG| N ] d LOWER | | COMMAND ENERGIZE COIL
CTM CANISTER GRAPPLE THS OWGTE> I comap  [L_IVCOI04 ] TO RELEASE
ENGAGED OR DISENGAGED THIS DWG [G Z'—- HOLDING BRAKE
HoIST J
FAST STOP
COMMAND
HOIST LOWER (LOCAL) °
0103 HSC01042 ‘Z < <]
NORMAL HOIST SPEED DTHIS DWG P> R |
SSHOT SSHO124 —
RESET OCMIS DATALINKY—(C]  OVERSPEED
Hs0124
HS-0124 I
NO OVER CAPACITY LIFT THIS DWG]O FACILITY |AREA | CTMEQUPMENT | INTERFACING CTM CANISTER OTHER INTERFACING GRAPPLE
WSHH-0125 (ITS) NAME | CODE NUMBER GRAPPLE EQUPMENT NUMBER EQUIPMENT DESCRIPTION EQUIPMENT NUMBER | REFERENCE LOGIC
SHIELD SKIRT LOWERED HANFORD MCO CANISTER GRAPPLE | 060-HTCO-HEQ-00004 | 060-J30-HTC0-00101-000
LS GRE(1) J THIS DWG L 18' DOE SNF CANISTER GRAPPLE | 060-HTCO-HEQ-00006 | 060-J30-HTC0-00101-000
:} 060-HTCO-FHM-00001 060-HTCO-HEQ-00001 24" DOE SNF CANISTER GRAPPLE 060-HTCO-HEQ-00007 | 060-J30-HTC0-00101-000
CTM CANISTER GRAPPLE
WVDP/HANFORD HLW CANISTER GRAPPLE | 060-HTCO-HEQ-00003 | 000-J30-HTC0-00401-000
ENGAGED OR DISENGAGED (ITS) ——»] STHIS DWG]
e NO CANISTER CLEAR OF SLIDE GATE P> s e DWPF/NL HLW CANISTER GRAPPLE | 060-HTCO-HEQ-00005 | 000-J30-HTC0-00401-000
80132 (IT§) ———— HANFORD MCO CANISTER GRAPPLE | 060-HTCO-HEQ-00004 | 060-J30-HTC0-00101-000
18" DOE SNF CANISTER GRAPPLE 060-HTCO-HEQ-00006 | 060-J30-HTC0-00101-000 | %
HANFORD MCO, 18" OR 24" SNF CANISTER GRAPPLE 060-HTCO-FHM-00002 060-HTCO-HEQ-00002 24" DOE SNF CANISTER GRAPPLE 060-HTCO-HEQ-00007 | 060-J30-HTC0-00101-000 [
CONNECTED AND ENGAGED OR DISENGAGED, OR WVDPHANFORD HLW CANISTER GRAPPLE | 060-HTCO-HEQ-00003 | 000-J30-HTC0-00401-000 |\Q
GRAPPLE NOT CONNECTED(ITS) THIS DWG N DWPF/NL HLW CANISTER GRAPPLE 060-HTCO-HEQ-00005 | 000-J30-HTC0-00401-000
RF 200_| 200-HTCO-FHM-00001 200-HTCO-HEQ-00001 NIA NIA N/A 3
DWPFINLHLW OR WYDPIHANFORD HLW CANISTER WHE 050_| 050-HTCO-FHM-00001 050-HTCO-HEQ-00001 NIA NIA N/A 9
GRAFIEGONNECT DA NDJENGCEDIORDISENGAGED, DOE WP INNER LID GRAPPLE S1AHTCO-HEQ-00007 [514-J30-HTCO-00101-000 e
OR GRAPPLE NOT CONNECTED (TS THIS DWG [Q HF 51A  [51A-HTCO-FHM-00001 51A-HTCO-HEQ-00001 HVDPIHANEORD HLW CANISTER GRAPPLE | 51A-HICO-HEQ-00003 | 000-430-HTC000401.000 |
o

NOTE: ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The
canister transfer machine control system, which controls the canister hoist, is non-ITS and non-ITWI. Simultaneous
DCMIS and local control is prevented by means of a “local/remote” selector switch associated with the canister
transfer machine controls. The DCMIS is non-ITS and non-ITWI. Instrumentation tag numbers are prefixed by
“XXX-HTCO-,” and software tag numbers are prefixed by “XXXHTCO,” where XXX is the area code. CRCF canister
transfer machine 2 loop sequences are “200” series.

ASD = adjustable speed drive; CTM = canister transfer machine; PLC = programmable logic controller.

DWPF/INL HLW CANISTER GRAPPLE

51A-HTC0-HEQ-00004

000-J30-HTC0-00401-000

Figure 1.2.4-55. Logic Diagram for the Canister
Transfer Machine Canister Hoist
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NOTE:

FORWARD (LOCAL)

CANISTER TRANSFER MACHINE CONTROL SYSTEM(PLC

O

HS-0103-2

CANISTER HOIST TROLLEY AND SHIELD
BELL TROLLEY NOT LOCKED

HS001032

CTM SHIELD SKIRT RAISED ———————»]
ZSH0112

YS-0141 (ITS)

REVERSE (LOCAL)

YS0141 >

]
L]

s REVERSE

5’

O

HS-0103-2

NO FWD SLOWDOWN/STOP (END OF TRAVEL)

HSC01032

[ 73H0103 |

ZSH-0103

NO REV SLOWDOWN/STOP (END OF TRAVEL)

DCMIS DATALINK>—O] TROLLEYS LOCKED |

[ ]

ZSH0103

ZSL-0103

CTM SHIELD SKIRT RAISED

ZSL0103

L]

[ ]

DCMIS DATALINK>—3[ FWD END OF TRAVEL |

DCMIS DATALINK——] REV END OF TRAVEL |

[ ]

ZSH-0112 (ITS)

ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The
canister transfer machine control system, which controls the canister hoist trolley, is non-ITS and non-ITWI.
Simultaneous DCMIS and local control is prevented by means of a “local/remote” selector switch associated with the
canister transfer machine controls. Instrumentation tag numbers are prefixed by “XXX-HTCO-,” and software tag
numbers are prefixed by “XXXHTCO,” where XXX is the area code. ASD = adjustable speed drive; CTM = canister
transfer machine; PLC = programmable logic controller.

FACILITY NAME Al
U 1oy |SEOHTCOFHHO000T | 0100
SIS I 060-HTCO-FHM-00002 | 0200
RECEIPT FACILITY 200 | 200-HTCO-FHM-00001 | 0100
INITIAL HANDLING FACILITY | 51A | 51A-HTCO-FHM-00001 | 0100
WET HANDLING FACILITY 050 | 050-HTCO-FHM-00001 | 0100

00249DC_LA 2574d.ai

ASD (ITS
TROLLEY
FORWARD
COMMAND
TROLLEY
> REVERSE
COMMAND

TROLLEY STOP
COMMAND

Figure 1.2.4-56. Logic Diagram for the Canister

Transfer Machine Canister Hoist
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COVER PLATE NOT
SHOWN FOR CLARITY\

|
|
|
|
|
B 7| |r— |
|
|
|
|

| .
\_/
TERMINAL BOX(S)

L INEAR ACTUATUR\
M|
\ZTERM]NAL BOX(S)

(‘BN
&’/
PLAN
/CDVERPLATE
NSNS TSNS
T T —e————teausksshsawsll 57— 0
(CLOSED POSITION)
B ‘ AN\
O sl SEeeass o e ()

(OPEN POSITION)

SECTION

NOTE: This equipment is used in the CRCF, RF, WHF, and IHF.

Equipment Number: 060-HTC0-HTCH-00001/00002, cask port slide gates; 060-HTCO-HTCH-00003/00004, waste package
slide gates; 51A-HTCO-HTCH-00001, cask port slide gate; 51A-HTCO0-HTCH-00002, waste package port
slide gate; 200-HTCO-HTCH-00001, cask port slide gate; 200-HTCO0-HTCH-00002, aging overpack port
slide gate; 050-HTCO-HTCH-00001, overpack port slide gate; 050-HTCO-HTCH-00002, cask port slide
gate.

AN
NG

_4

SECTION /B
00249DC_LA_1835b.ai U

Figure 1.2.4-57. Port Slide Gate Mechanical Equipment
Envelope
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INSTRUMENTATION TABLE

SLIDE GATE SWITCHES
(SINGLE OR DOUBLE SLIDE GATE SYSTEM)
WASTE PACKAGE |TAD WASTE| AGING WASTE PACKAGE
OPEN/CLOSE|ENABLE/ | CTM SKIRT| CTM SKIRT TRANSFER TROLLEY | P, P, L GATE CLOSED CTM SKIRT | TRANSFER TROLLEY LY AGING OVERPACK cin WASTE PACKAGE TRANSFER
FACILITY SLIDE_GATE SYSTEM |OPEN/CLOSE B1SAB BYPASS ACKAGE | QVERPACK GATE DPEN | GATE CLOSED GATE OPEN WASTE PACKAGE CENTERED INTERFACING SHIELD DOOR
FACILITY NAME POS1TION LE | IN PLAC IN PLACE THoSH CENTERED MIT SWITCH IN PLACE TH SH R PRESENT SWITCH TROLLEY EQUIPMENT
AREA'NO.| EQUIPMENT NUMBER | “CODE |HANDSWITCH| [\GicaTOR | SWITCH | INDICATOR[BYPASS SWITCH| ALARM | St N R N e INn 25T | INDICATOR [LIMIT SWITCH | LIMIT SWITCH |LIMIT SWITCH| LIMIT SWITC switch | VhRHGONIELD RING | presenT swiTch | PRESENT SWITC SWITCH EQUIPMENT NUMBER NUMBER INTERFACE
060-HTCO-HTCH-00001 | HTCO | HS-3101 | Z1-3101 |HS-3102| Z1-3103 N/A N/A N/A N/A YI-3105 | YI-3104 | ZSH-3101A |ZSL-3101A (ITS)| ZSH-31018 [ZSL-3101B (ITS)| Z5-3103 (ITS) N/A N/A YS-3105 (ITS) | YS-3104 (ITS) | 060-CROO-DR-00001 N/A
060-HTCO-HTCH-00002 | HTCO | HS-3201 | Z1-3201 |HS-3202| Z1-3203 N/A N/A N/A N/A Y1-3205 | YI-3204 | ZSH-3201A |ZSL-3201A (ITS)| ZSH-3201B |ZSL-3201B (ITS)| ZS-3203 (ITS) N/A N/A Y$-3205 (ITS) | YS-3204 (ITS) | 060-CROO-DR-00002 N/A
060-HTCO-HTCH-00003 | HTCO | HS-3301 | Z1-3301 |HS-3302| Z1-3303 N/A N/A Y1-3304 Y1-3305 | N/A Y1-3306 | ZSH-3301A |ZSL-3301A (ITS)| ZSH-33018 [ZSL-3301B (ITS)| 2S-3303 (1TS) | YS-3304 (1TS) |¥S-3305 (1TS) N/A Ys-3306 (1TS) | 060-CRO0-DR-00003 060-HLOO-TRL Y-00001
060-HTCO-HTCH-00004 | HTCO | HS-3401 | Z1-3401 |HS-3402| Z1-3403 N/A N/A Y1-3404 Y1-3405 | N/A Y1-3406 | ZSH-3401A [ZSL-3401A (ITS)| ZSH-3401B [ZSL-3401B (ITS)| ZS-3403 (ITS) | YS-3404 (ITS) |YS-3405 (ITS) N/A YS-3406 (1TS) | 060-CRO0-DR-00004 060-HL0O-TRL Y-00002
060-HTCO-HTCH-00005 | HTCO | HS-3501 | Z1-3501 |HS-3502| Z1-3503 N/A N/A N/A N/A N/A N/A ZSH-3501 ZSL-3501 N/A N/A 75-3503 (1TS) N/A N/A N/A N/A N/A N/A
CANISTER RECEIPT| 060 | 060-HTCO-HTCH-00006 | HTCO | HS-3601 | Z1-3601 |HS-3602| Z1-3603 N/A N/A N/A N/A N/A N/A ZSH-3601 ZSL-3601 N/A N/A 75-3603 (1TS) N/A N/A N/A N/A N/A N/A
A TR CEReED 060-HTCO-HTCH-00007 | HTCO | HS-3701 | Z1-3701 |HS-3702| Zz1-3703 N/A N/A N/A N/A N/A N/A ZSH-3701 Z5L-3701 N/A N/A 75-3703 (1T5) N/A N/A N/A N/A N/A N/A
060-HTCO-HTCH-00008 | HTCO | HS-3801 | Z1-3801 |HS-3802| Z1-3803 N/A N/A N/A N/A N/A N/A ZSH-3801 Z5L-3801 N/A N/A 75-3803 (1TS) N/A N/A N/A N/A N/A N/A
060-HTCO-HTCH-00009 | HTCO | HS-3901 | Z1-3901 |HS-3902| Z1-3903 N/A N/A N/A N/A N/A N/A ZSH-3901 Z5L-3901 N/A N/A 75-3903 (1TS) N/A N/A N/A N/A N/A N/A
060-HTCO-HTCH-00010 | HTCO | HS-4001 | Z1-4001 |HS-4002| Z1-4003 N/A N/A N/A N/A N/A Y1-4004 | ZSH-4001 ZSL-4001 N/A N/A 75-4003 (1TS) N/A N/A N/A YS-4004 (1TS) N/A N/A
060-HTCO-HTCH-00011 | HTCO | HS-4101 | Z1-4101 |HS-4102| Z1-4103 N/A N/A N/A N/A N/A Y1-4104 | ZSH-4101 Z5L-4101 N/A N/A 75-4103 (1TS) N/A N/A N/A YS-4104 (1TS) N/A N/A
INITIAL HANDLING| g, |B31A-HTCO-HTCH-00001 | HTCO | Hs-3101 | zi-3101 |Ws-3102| z1-3103 N/A N/A N/A N/A N/A N/A ZSH-3101A | ZSL-3101A (ITS)| ZSH-3101B [ZSL-3101B (ITS)| 7S-3103 (ITS) N/A N/A N/A N/A 51A-1H00-DR-00001 N/A
FACILITY (IHF) 51A-HTCO-HTCH-00002 | HTCO | HS-3201 | Z1-3201 |HS-3202| Z1-3203 HS-3203 HA-3203 Y1-3204 N/A N/A N/A ZSH-3201A |ZSL-3201A (ITS)| ZSH-3201B |ZSL-3201B (ITS)| ZS-3203 (ITS) | Y$S-3204 (ITS) N/A N/A N/A 51A-1H00-DR-00002 51A-HLOO-TRL Y-00001
RECEIPT FACILITY| ,qo | 200-HTCO-HTCH-00001 | HTCO | Hs-3101 | zi-3101 |Hs-3102] z1-3103 N/A N/A N/A N/A N/A N/A ZSH-3101A |ZSL-3101A (ITS)| ZSH-31018 [ZSL-3101B (ITS)| 7S-3103 (ITS) N/A N/A N/A N/A 200-RF 00-DR-00001 N/A
(RF) 200-HTCO-HTCH-00002 | HTCO | HS-3201 | Z1-3201 |HS-3202| Z1-3203 N/A N/A N/A N/A N/A N/A ZSH-3201A | ZSL-3201A (ITS)| ZSH-3201B [ZSL-3201B (ITS)| 2S-3203 (ITS) N/A N/A N/A N/A 200-RF 00-DR-00002 N/A
WET HANDL ING 050 | OS0-HTCO-HTCH-00001 | WTCO | HS-3101 | Z1-3101 |HS-3102| 21-3103 N/A N/A N/A N/A N/A N/A ZSH-3101A |ZSL-3101A (ITS)| ZSH-31018 [ZSL-3101B (ITS)| ZS-3103 (ITS) N/A N/A N/A N/A 050-WHO0-DR-00004 N/A
FACILITY (WHF) 050-HTCO-HTCH-00002 | HTCO HS-3201 Z1-3201 |HS-3202| 71-3203 N/A N/A N/A N/A N/A N/A ZSH-3201A [ZSL-3201A (ITS)| ZSH-3201B [ZSL-3201B (ITS)| 7S-3203 (1TS) N/A N/A N/A N/A 050-WH00-DR-00003 N/A
00249DC_LA_1932f.ai
OPEN/CLOSE CTM SKIRT e
CTM SKIRT IN PLACE OPEN/CLOSE POSITION IN PLACE ALARM ENABLE/DISABLE
BYPASS HANDSWITCH HANDSWITCH INDICATOR INDICATOR SWITCH
(1 s 2 £ ua (15
Sy Y &2 27/ 52, 7 o AING -
WASTE PACKAGE OVERPACK CENTERED
° ° ° ° PRESENT INDICATOR ~ PRESENT INDICATOR INDICATOR
L R | o N o
N N = ST e
N N e A l
|— /|“\ _/|\ /F _/F —| WASTE PACKAGE
| /T\_ 1 £ JRANSFER TROLLEY
WITH SHIEL N
_|. .I. _\. _\. (209 R SEnT ThD I CATOR
| L . | . T » ,‘_ | ESENT [NDICATO
/ _ S S S j\_ _ _’Y\_ _ _ \ |
| = .
_ 7f|\ ,/|\ fT\ ,T\ [
(i 1Ts
FROM SHIELD DOOR /\| _ _J\ _J\ /“‘\ J\ [ W W
(SEE INSTRUMENTATION TABLE) | | | ‘ ‘
GATE_OPEN GATE CLOSED‘ CTM SKIRT | GATE_CLOSED GATE_OPEN |
WASTE PACKAGE LIMIT LIMIT IN PLAC LIMIT LIMIT
TRANSFER TROLLEY SWITCH SWITCH SWITC SWITCH SWITCH ‘
WITH SHIELD RING D _’[\ -
PRESENT SWITCH
1Ts s ITs ITs
| TAD | cT™ AGING
] [ WASTE PACKAGE CENTERED OVERPACK
PRESENT SWITCH SWITCH PRESENT SWITCH
ITs | 1Ts ITs
N
I
| |
I I
|_________|_______ ___ TO SHIELD DOOR
—|' (SEE [NSTRUMENTATION TABLE)

SLIDE GATE INSTRUMENTATION

EXAMPLE DIAGRAM. SEE [NSTRUMENTATION TABLE FOR APPLICABLE INSTRUMENTS AND INTERFACES
DOUBLE SLIDE GATE SYSTEM AS SHOWN
SINGLE SLIDE GATE SYSTEM SIMILAR

NOTE: The waste package transfer trolley with shield ring in place switch applies to the waste package port slide gates in
the CRCF and IHF only. The canister transfer machine skirt in place bypass switch and alarm applies to the IHF
waste package port slide gate only. This process and instrumentation diagram applies to the IHF, CRCF, WHF, and
RF. CTM = canister transfer machine; WP = waste package.

TO WASTE _PACKAGE TRANSFER TROLLEY
(SEE INSTRUMENTATION TABLE)

Figure 1.2.4-58. Slide Gate Process and
Instrumentation Diagram

1.2.4-229



DOE/RW-0573, Rev. 0 Yucca Mountain Repository SAR

INTENTIONALLY LEFT BLANK

1.2.4-230



Yucca Mountain Repository SAR DOE/RW-0573, Rev. 0

DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM

WP TRANSFER TROLLEY WITH
SHIELD RING PRESENT TROLLEY PRESENT
V$.3204 (TS) ¥§3204 e TYPICAL REVERSING (O] TROLLEY PRESENT ]
MOTOR LOGIC
SHIELD DOOR CLOSED ——— | MOTOR STARTER (ITS
ENABLE/DISABLE SW IN ENABLE POSITION Hea200 . OPEN
HS-3202 (L PERMISSIVES
OREN JY03201A
COMMAND
LA (vs3305 ) THIS DWG[D ENERGIZE COIL
Y$-3305 (ITS) N OVERRIDE T0 OPEN SLIDE
OPEN CTOCE GATE
AGING OVERPACK PRESENT TN TR OWATE opEN commann  [——(_I¥ca201A
YS$-3105 (ITS) :
CLOSE 5o ENERGIZE COIL
TM CENTERED o S THIS DWG[B
wcrs awco4 s s34 ) | T0 CLOSE SLIDE
- (ITs) . CLOSE GATE
. CLOSE L
CTM SKIRT IN PLACE TR BERMIESIES s THIS DWG [C
75-3203 (ITS) (S—Coc0 " (HS-3201)
O— OVERRIDE
LAt HS3203 crose
HS-3203 \ [O] _FAILTO OPEN
SLIDE GATE OPEN (T OPEN [ FALTOCLOSE |
ZSH-3201-A {___ZSH3201A ) PEECEACK [O] _FAILTO CLOSE
STHE OWE > [___open
SLIDE GATE CLOSED e TTETT e CLOSED [l CLOSED
ZSL3201A
3201 (S—cet st FEEDBACK
AT YR [O] _SKIRT N PLACE
ol BYPASS |
O] _CTM CENTERED
O AOPRESENT ]
G TAD WP PRESENT
LEFT SLIDE GATE
DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM
MOTOR STARTER (IT8)
TYPICAL REVERSING
THIS DWG [B> OPEN MOTOR LOGIC
— ENERGIZE COIL
QTHIS DWG > PERMISSIVES BeEN TOOPEN SLIDE
SHIELD DOOR CLOSED (IT8) lEND JY032018
OVERRIDE
OPEN ENERGIZE COIL
ooty ——(_Jvcants ) TO GLOSE SLIDE
GATE
THIS DWG[C> CLOSE
CLOSE
JIHISIDIVE D PERMISSIVES
OVERRIDE
CLOSE
[C] _FAILTO OPEN
SLIDE GATE OPEN
{ ZSH3201B ) OPEN [O] _FAILTOCLOSE ]
T \_Z5H32018 ) FEEDBACK
o] OPEN
SCDEIC TECLOSED [ CLOSED |
75132018 CLOSED Q] CLOSED
Z8L-3201-B (ITS) FEEDBACK
— PERMISSIVE TO OPEN
L] SHIELD DOOR
THIS DWG[C>
RIGHT SLIDE GATE PERMISSIVE TO OPEN
SHIELD DOOR
TO WP TRANSFER TROLLEY
WP TRANSFER LOGIC OUTPUT INTERFACING
FACLTY[AREA|  SLIDE GATE N |EADLE lavpass | T SKIRTIN | TROLLEY wiTh|__OPEN LMITSWITCH L P TADwp | O | RGNS |-O8C OUTPUT OPEN CLOSE SHELDDOOR | MIERFACRGWD
NAME |CODE | EQUPMENT NUMBER |~ o™ ['slieis| SW PLACE SW | SHIELDRING [LEFTSLIDE | RIGHT LEFT SLIDE RIGHT SLIDE |[PRESENT SW S PRESENTSW| LEFT RIGHT LEFT RIGHT EQUIPMENT EQUPHENTINUMEER
PRESENT SW GATE SLIDE GATE GATE GATE SLIDE SLIDE LIDE LIDE NUMBER
Wi | sa |FTAHTCOHTOH-00002 |HS5201| HS 3202 |HS-3203 | 763203 (TS) | Y5-3204 (S) | ZSH-3201-A | ZSH-3201-8 | Z5L-3201-A (TS) | 25152018 (TS) N/A N/A NIA JY03201A | JYO32018 |JYC3201A [JYC32018 | 51A-H00-DR-00002 | 51A-HLOO-TRLY-00001
51A-HTCO-HTCH-00001 |HS-3101| HS-3102 N/A Z8-3103 (ITS) N/A ZSH-3101-A [ ZSH-3101-B | ZSL-3101-A (ITS) | ZSL-3101-B (ITS) N/A N/A N/A JYO3101A|JYO3101B |JYC3101A |JYC3101B | 51A-IHO0-DR-00001 N/A
060-HTCO-HTCH-00001 [HS-3101| HS-3102 | N/A | 28-3103 (Ts) NA ZSH-3101-A | ZSH-3101-B | Z8L-3101-A (ITS) | ZSL-3101-8 (ITS) N/A YS-3104 (ITS) | YS-3105 (TS) |JY03101A |JY03101B |4YC3101A |4¥C31018 | 060-CRO0-DR-00001 NA
crcr | osp |CBUHTCOHTCH00002 |8 5201| H-3202 | A | 26-3203 (1) NiA ZSH-3201-A | Z8H-3201-B | ZSL-3201-A (ITS) | ZSL-3201-B (ITS) NIA YS-3204 (ITS) | YS-3205 (ITS) |JY03201A |JY03201B | JYC3201A | JYC 32018 | 060-CRO0-DR-00002 NIA o
060-HTCO-HTCH-00003 [HS-3301| HS-3302 | N/A | ZS-3303 (ITS) | YS-3304 (ITS) | ZSH-3301-A | ZSH-3301-B | ZSL-3301-A (ITS) | ZSL-3301-B (ITS) | YS-3305 (TS) | YS-3306 (ITS) NIA JYO3301A | JYO3301B | JYC3301A | JYC33018 | 060-CRO0-DR-00003 | 060-HLOO-TRLY-00001 | &
<
060-HTCO-HTCH-00004 [HS-3401| HS-3402 | N/A | 25-3403 (ITS) | YS-3404 (ITS) | ZSH-3401-A | ZSH-3401-B | Z8L-3401-A (ITS) | Z8L-3401-B (ITS) | YS-3405 (ITS) | YS-3406 (ITS) NIA JY03401A| JY034018 | JYC34014 | JYC 34018 |060-CROO-DR-00004 | 060-HLOO-TRLY-00002 | &,
wr | oge [ZO0HTCOHTCH-00001 [Hs-3101| HS-3102| A | 28:3103 (TS) NiA ZSH-3101-A | Z8H-3101-B | ZSL-3101-A (ITS) | ZSL-3101-B (ITS) NIA NA NIA JYO3101A |JYO3101B [JYC3101A | JYC31018 | 200-RF00-DR-00001 NIA SI
200-HTCO-HTCH-00002 [HS-3201| HS-3202 | N/A | 28-3203 (TS) N/A ZSH-3201-A | ZSH-3201-B | Z8L-3201-A (ITS) | ZSL-3201-B (ITS) N/A N/A N/A JY032014 | JY03201B |JYC3201A |JYC3201B | 200-RF00-DR-00002 NIA Q
wie | ogo [CSOHTCOHTCH-00001 [Hs 3101] HS-3102| N | 28:3103 (T5) NiA ZSH-3101-A | Z8H-3101-B | ZSL-3101-A (ITS) | ZSL-3101-B (ITS) NIA NA NIA JYO3101A |JYO3101B [JYC3101A | JYC31018 |050-WHO0-DR-00004 NIA £
N
050-HTCO-HTCH-00002 [HS-3201| HS-3202 | N/A | Z5-3203 (TS) NiA ZSH-3201-A | Z8H-3201-B | ZSL-3201-A (ITS) | ZSL-3201-B (ITS) N/A NA NIA JY03201A | JYO32018 | JYC3201A | JYC32018 |050-WH00-DR-00003 NIA S
. H - “ » H . . H i
NOTE: ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The
. . . « »
DCMIS is non-ITS and non-ITWI. Instrumentation tag numbers are prefixed by “XXX-HTCO-" and software tag
3 “ ” . _ H . _ H i - i i
numbers are prefixed by “XXXHTCO,” where XXX is the area code. AO = aging overpack; CTM = canister transfer Figure 1.2.4-59. Logic Diagram for the Cask Port and
machine; WP = waste package. Waste Package Slide Gate (Double)
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-
ﬂ—TERMINAL BOX J—
] p = \\\
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{;;}_ EmE b @Afﬁ /\ 4
\ ///
AN J
\\\\\ B /// Y
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(B
\’

PLAN

LINEAR ACTUATOR /7 COVER PLATE
| |
. L o]
o I I ; \Smm
(CLOSED POSITION) |
SECTION (B
|
2
|
(OPEN POSITION)
SE C T I ON m 00249DC_LA_1839b.ai
Figure 1.2.4-60. TAD Canister Slide Gate Mechanical
Equipment Number: 060-HTC0-HTCH-00010/00011, CRCF TAD canister slide gate. Equipment Envelope
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NOTE:

ENABLE/DISABLE SW IN ENABLE POSITION

DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM

HS-3502

CTM SKIRT IN PLACE

75-3503 (ITS)

CTM CENTERED

YS-4004 (ITS)

SLIDE GATE OPEN

ZSH-3501

SLIDE GATE CLOSED

ZSL-3501

- 3
[ r .
i OPEN | TYPICALREVERSING |
| | MOTOR LOGIC i
EEEETITTTEER N
( HS3502 , > B - !
i OPEN | I - MOTOR STARTER (ITS)
o " PERMISSIVES | , RN I
e R i F—  Jvossor ) >
{ 753503 ) > F-—-—-—- ! COMMAND | — ENERGIZE COIL
! OVERRIDE | |—-———- 1 " »  TOOPEN
! OPEN , ! CLOSE ! SLIDE GATE
{ \ >
G, Fo—e——- open | COMMAND (et )
| | -
| CLOSE | - 1
i— -| i ENERGIZE COIL
------- »  TOCLOSE
CLOSE
] I
) CLOSE i | SLIDE GATE
"I PERMISSIVES Se I
[ —— 4 (Hs-3501) |
[} ]
| OVERRIDE i |
i CLOSE , i
- — - 4 [O] FALTOOPEN | !
]
( ) N OPEN FAILTO CLOSE |
(" zsH3s01 ) N FEEDBACK ! (O] |
e 1 ] OPEN | !
L CLOSED | g CLOSED |
(" zsisso1l ) | FEEDBACK | B |
]
L |
[ CTM SKIRT IN PLACE |
] CTMCENTERED |
SLIDE GATE | LOGIC | LOGIC
SLIDE GATE OPEN/CLOSE | ENABLE/DISABLE | CTM SKIRT IN CTM SLIDE GATE
FAOHINALL2 EQUIPMENT NUMBER sl utel) HANDSWITCH SW PLACE SW |CENTERED SW | OPEN LiMT sw | CLOSED LIMIT | OUTPUT | OUTPUT
SW QPEN | CLOSE
060-HTCO-HTCH-00005 |DOE CANISTER SLIDE GATE |  HS-3501 HS-3502 25-3503 (ITS) N/A ZSH-3501 ZSL-3501 JY03501 | JYC3501
060-HTCO-HTCH-00006 |DOE CANISTER SLIDE GATE |  HS-3601 HS-3602 25-3603 (ITS) N/A ZSH-3601 ZSL-3601 JY03601 | JYC3601
060-HTCO-HTCH-00007 |DOE CANISTER SLIDE GATE |  HS-3701 HS-3702 25-3703 (ITS) N/A ZSH-3701 ZSL-3701 JY03701 | JYC3701
CANISTER RECEIPT AND
PRy 060-HTCO-HTCH-00008 |DOE CANISTER SLIDE GATE |  HS-3801 HS-3802 75-3803 (ITS) N/A ZSH-3801 ZSL-3801 JY03801 | JYC3801
060-HTCO-HTCH-00009 |DOE CANISTER SLIDE GATE |  HS-3901 HS-3902 25-3903 (ITS) N/A ZSH-3901 ZSL-3901 JY03901 | JYC3901
060-HTCO-HTCH-00010 |TAD SLIDE GATE HS-4001 HS-4002 7S-4003 (ITS) | YS-4004 (ITS) ZSH-4001 ZSL-4001 JY04001 | JYC4001
060-HTCO-HTCH-00011 |TAD SLIDE GATE HS-4101 HS-4102 7S-4103 (ITS) | YS-4104 (ITS) ZSH-4101 ZSL-4101 JY04101 | Jyc4to1

ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The
DCMIS is non-ITS and non-ITWI. Instrumentation tag numbers are prefixed by “060-HTCO-" and software tag
numbers are prefixed by “060HTCO0.” CTM = canister transfer machine.

Figure 1.2.4-61.

00249DC_LA_2487d.ai

Logic Diagram for the Cask Port Slide
Gate (Single)
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PLAN

LINEAR ACTUATOR

(CLOSED POSITION)

LINEAR ACTUATOR

Equipment Number: 060-HTC0-HTCH-00005/00006/00007/00008/00009, CRCF DOE canister slide gates.

00249DC_LA_1840b.ai

(OPEN POSITION)

SECTION /A
\/

SECTION

L N

Figure 1.2.4-62. DOE Canister Slide Gate Mechanical

Equipment Envelope
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GRAPPLE LIFT
FIXTURE

fv

LONG REACH

EXTENSION\
LIFTING BAIL
\/\;

(

LIFTING JAW
TYP

[

Equipment Number: 060-HTCO0-HEQ-00004, Hanford MCO canister grapple.

(MCO CANISTER) \, g
o .
\ = : E_. I

FLEVATION

END VIEW A

A
N

00249DC_LA_1841.ai

Figure 1.2.4-63. Hanford Multicanister Overpack
Canister Grapple Mechanical
Equipment Envelope
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GRAPPLE GRAPPLE ”/ JJ

GRAPPLE ENGAGED/ ENGAGE /
CONNECTED DISENGAGED  DJISENGAGE

ENGAGE /D1SENGAGE

1
I | | . CTM CANISTER GRAPPLE
GRAPPLE ‘ GRAPPLE /
CONNECTED | ‘

>

sene M RS

1Ts Ly l (Y

— ==

GRAPPLE
ACTUATOR

|— — —* — ~— —— —— TO CRCF CTM CANISTER HOIST

EQUIPMENT AND INSTRUMENTATION TABLE
CTM #1 CT™M #2
STATUS SWITCHES
FOUIPUENT NOVBER EOUIPMENT DESCRIPTION A Ton IENTD HANDSW I TCH cgiz;fEINDL%ZXEEE/ HANDSHITCH cOMECTED HANDSW L TCH GzizLiEINoéitﬁﬂﬁz/ HANDSHITCH COMECTED
CONNECTED ENGAGED DISENGAGED R INDICATOR R INDICATOR
060-HTCO-HEQ-00006 | 18" DOE SNF CANISTER GRAPPLE |HZ-0042-1 (ITS) HY-0042-1 (ITS)|YS-0042-1 (ITS)ZSH-0042-1 (1TS)|ZSL-0042-1 (ITS)
060-HTCO-HEQ-00007 [ 24" DOE SNF CANISTER GRAPPLE |HZ-0042-2 (ITS) HY-0042-2 (ITS)[Y5-0042-2 (ITs)|zsH-004z-2 (1Ts)|zst-004z2 (its) o0 o0 oo f o L o anes | vi—opaz—2
060-HTCO-HEQ-00004 | ANCO CANISTER GRAPPLE HZ-0042-3 (IT5) HY-0042-3 (IT5)[Y5-0042-3 (IT5)|Z5H-0042-3 (175)]75L-0042-3 (iTs) "> 0142~ ekt : A L U U hERL .
00249DC_LA 2077e.ai
Figure 1.2.4-64. Hanford Multicanister Overpack, 18-in.,
and 24-in. SNF Canister Grapples
NOTE: CTM = canister transfer machine; HMCO = Hanford MCO; WP = waste package. Process and Instrumentation Diagram
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CANISTER TRANSFER MACHINE CONTROL

SYSTEM(PLC)

»_DCMIS DATALINK »—3] CONNECTED |

S r———————————- —
ENGAGE GRAPPLE (LOCAL) = ! I |
HS-0142-2 HS001422 FENCECE | TYPICAL DUAL COIL SOLENOID 1
Y10142-2 , : AIR OPERATED DEVICE LOGIC [
——————— — 1
GRAPPLE CONNECTED i |
| ENGAGE | 042-1 (ITS)
Y500421 " I HZ-0042-1 (ITS
Y5:0042.1 (ITS) | PERMISSIVES—i |
| OVERRIDE ENGAGE | ENGAGE ! T : ENERGIZE
| enoace | | commano (L Jvootez | - HY-0042-1 (ITS)
L S i ' m
DISENGAGE GRAPPLE (LOCAL) I : > GRAPPLE
HSC01422 » DISENGAGE ! i Dc%m/l%wGDE '|_| YCo142
HS-0142-2 e i— ‘I DISENGAGE 1 i
_______ ————— e e ——
| ] S —I
| ] DisENeAcE | o i
' \ PERMISSIVES N ENERGIZE
(HS-0142-1) i HY-0042-1 (ITS)
|_ ''''''' 1 | :‘ “DISENGAGE” COIL
i OVERRIDE ! i TO DISENGAGE
! DISENGAGE [O] FALToENGRGE | | GRAPPLE
-———- - I
GRAPPLE ENGAGED ! ENGAGED [O[FAILTODISENGAGE | 1
ZSH00421 " EepBAcK |
ZSH-0042-1 (ITS) L= i I O]  enoacen | i
]
GRAPPLE DISENGAGED . DISENGAGED | [O] Dbisencaced | |
75100421 |
ZSL-0042-1 (ITS) L |_ LEERELCE N I
_______ S
O— TO CTM CANISTER HOIST
1
: L
HS-0142-2
& Qi TO CTM CANISTER HOIST
HS-0142-2
CANISTER TRANSFER MACHINE #1 CANISTER TRANSFER MACHINE #2
EQUPMENT | EQUPMENT NUMBER | CONNECTED | DISENGAGED |ENGAGED LIMIT| GRAPPLE | ACTUATOR DCMIS LOCAL IIB?PGLJ?' LOGIC INPUT | LOGIC OUTPUT OLUOTGP|8T DCMIS LOCAL  |LOGIC INPUT| LOGIC INPUT |LOGIC OUTPUT | LOGIC OUTPUT
LIMIT SW LIMIT SW sw ACTUATOR | SOLENOD | HANDSWICH | HANDSWITCH | (o) | DISENGAGE | ENGAGE | joivel /(. | HANDSWITCH | HANDSWITCH | ENGAGE | DISENGAGE |  ENGAGE DISENGAGE
gASPNPFLgAN'STER 060-HTCO-HEQ-00006 | YS-0042-1 (ITS) | ZSL-0042-1 (ITS) | ZSH-0042-1 (ITS)| HZ-0042-1 (ITS) | HY-0042-1 (ITS)
é“F;'ASPNPFL‘éAN'STER 060-HTC0-HEQ-00007 | YS-0042-2 (ITS) | ZSL-0042-2 (ITS) |ZSH-0042-2 (ITS) |HZ-0042-2 (ITS) |HY-0042-2 (TS) | HS-0142-1 HS-0142-2 | HSO01422 | HSCO01422 JY00142 JYC0142 HS-0242-1 HS-0242-2 | HS002422 | HSC02422 JY00242 JYC0242
g’;ﬁigﬁg uee 060-HTCO-HEQ-00004 | YS-0042-3 (ITS) | ZSL-0042-3 (ITS) |ZSH-0042-3 (ITS) | HZ-0042-3 (ITS) | HY-0042-3 (ITS)

NOTE:

canister transfer machine control system, which controls the canister grapples, is non-ITS and non-ITWI.
Simultaneous DCMIS and local control is prevented by means of a local/remote selector switch associated with the
canister transfer machine. Instrumentation tag numbers are prefixed by “060-HTCO-" and software tag numbers are
prefixed by “060HTCO0.” CTM = canister transfer machine.

ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The

00249DC_LA_2490c.ai

Figure 1.2.4-65. Hanford Multicanister Overpack, 18-in.,
and 24-in. SNF Canister Grapples
Logic Diagram
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GRAPPLE LIFT
FIXTURE

fv

(SNF CANISTER)

LONG REACH

EXTENSION
' LIFTING JAW
TYP
LIFTING BAIL
\/u

PN
A\ %

LIFTING JAW
TYP

(SNF CANISTER)

: | : END VIEW A
A L A

i
— <,

FLEVATION

Figure 1.2.4-66. SNF Canister Grapple, 18-in.,
Equipment Number: 060-HTCO-HEQ-00006, CRCF SNF canister grapple, 18-in. Mechanical Equipment Envelope
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GRAPPLE LIFT

FEATURE
> 1%
N
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EXTENSION d
(SNF CANISTER)
LIFTING BAIL
\\ LIFTING JAW
TYP
( }
LIFTING JAW
TYP
(SNF CANISTER) //\ | H’ ’

|
% 4

ELEVATION END VIEW A

00249DC_LA_1843a.ai

(>

Figure 1.2.4-67. SNF Canister Grapple, 24-in.,
Equipment Number: 060-HTCO-HEQ-00007, CRCF SNF canister grapple, 24-in. Mechanical Equipment Envelope
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NOTE: The DOE canister staging rack assembly is configured to handle six canisters in Room 1021 and four canisters in
Room 1025.

Equipment Number:In Room 1021, 060-HTCO0-RK-00006/00007/00008, DOE canister staging rack; in Room 1025,
060-HTCO0-RK-00009/00010, DOE canister staging rack.

(ROOM 1021)

(ROOM_1025)

WAL_L‘
J
I
i

@
©)
|

|
r
,,,,,,,,, ~ U 0o 4 oy
PL AN
7 !
/ x|
g \\Re
B é L = THERMAL *b:AsX'
é g BARR[ER\ B }
7 E;
] s
% g
.
2 %
: %
: %
%
.
7
vl g 2
é g SECTION A
é 00249DC_LA 2484c.ai \_-_/
S 5
?
THERMAL %
EARR[ER_\ %
%
%
%
%
%
%
%
é

TYPICAL

SECTION /B
NG

Figure 1.2.4-68. DOE Canister Staging Rack
Mechanical Equipment Envelope
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(ROOM 1017)

(ROOM 1022)

WALL

; ; ;
I & @ - @ @
@ \__/ @ @

WALL

(ﬂfx’i"
I3
éi%?'{‘ékx
BARRIER &
SECTION A
00249DC_LA 2485b.ai \ -/
SECTION B
NG
NOTE: The TAD canister staging rack is configured to handle one canister each in Rooms 1017 and 1022.
Equipment Number: In Room 1017, 060-HTCO0-RK-00011, TAD canister staging rack; in Room 1022, 060-HTC0-RK-00012. Figure 1.2.4-69. TAD Canister Staging Rack Mechanical
TAD canister staging rack. Equipment Envelope
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Upper Sleeve

Narrow Groove Weld

Alloy 22 QOuter Lid

Seal Weld

Stainless Steel Spread Ring

Seal Weld

/ //
Stainless Steel Inner Vessel Lid
Stainless Steel Inner Vessel/

%a
Alloy 22 Outer Corrosion Barrier/ i

00249DC_LA_0159c.ai

ANHERRRERRR.

[

Figure 1.2.4-70. Waste Package Closure Welds
(Typical)

1.2.4-253



DOE/RW-0573, Rev. 0 Yucca Mountain Repository SAR

INTENTIONALLY LEFT BLANK

1.2.4-254



Yucca Mountain Repository SAR

DOE/RW-0573, Rev. 0

Waste package
transfer trolley delivers
loaded waste package

Identify and
determine position of
waste package in
closure cell

—>>

Place inner lid with
spread ring (if applicable)
into waste package

—>

Expand spread ring
into inner vessel E
groove

Weld spread ring to
inner lid and inner

Inspect and repair

Evacuate and backfill
waste package with

Helium leak test

vessel and weld the as necessary > helium —>»> a?%rei? r;ngov:tel?j —
spread ring ends (2 cycles) purge port piug
. Place outer lid and )
FHEED EED ey Inspect and repair | 3, oo |  Inspect and repair
R B TETE S as necessary corrosion barrier @SJICCESS Y,
Stress mitigate outer Inspect and repair Waste packge transfer
lid weld | trolley removes closed

as necessary

waste package

Figure 1.2.4-71.

00249DC_LA 0162e.ai

Diagram

Waste Package Closure System Flow
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NOTE:

ID = identification; RHS = remote handling system; UT/ET = ultrasonic testing/eddy current testing.

RHS Manipulator Arm

Waste Packa%e ID End-Effector
Lid Handling Tool

Cleanup Tool

Stress Mitigation Tool
Stress Mitigation Eguipment
Spread RingTExpan er Tool
H=Pur?(e Port Tool

I = Leak Locating Tool

J = Spread Ring Leak Test Tool

K = Evacuation/Backfill Equipment
L = Welding Power Supplies (A&B)
M= UT/ET Control (AS)

COMMoOoOO O >
nmnmun g non

=1 ., (Closure Equipment Room

Robot Control (B

UT/ET Control (B

RHS Control

Utili(tjy Control

Welding and Inspection Tool TraK (A)
Welding and Inspection Robot E {
Welding and Inspection Robot (B
Welding and Inspection Tool Tray (B)
Waste Package

Rotary Bearing and Plate Assembly

= Robot Control gAi

N<X<==<c—1ubmm=JTO UvoOoO=

Groundin% Fixture
Transfer Cart

odd ab

Figure 1.2.4-72.

00249DC_LA 2271.ai

lllustration of Waste Package Closure
Area Operating Floor (Partial View)
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BEARING MOUNTING
PLATE

PLAN VIEW

NOTE: This figure includes no SSCs that are either ITS or ITWI.

Equipment Number: 060-HWHO-HEQ-00001/00002, waste package closure room robotic arms.

ROBOTIC MANIPULATOR ARMS

(TYPICAL)

CARRTAGE PLATE (TYPICAL)

TO0L TRAY
(TYPICAL)

CIRCULAR BEARING

I N

\\_f—\‘

SECTION A-A

- >~— WELDING END EFFECTOR (TYPICAL)

:\ WASTE PACKAGE

00249DC_LA_0343b.ai

Figure 1.2.4-73. Waste Package Closure Room Robotic
Arms
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ROBOT HOME VOLUME

ROBOT WORK VOLUME /
ROBOT HOME VOLUME /

ROBOT WORK VOLUME

NOTE: This figure includes no SSCs that are either ITS or ITWI. WP = waste package.

WP

CLOSURE ROOM FLOOR

—— PROCESS OPENING

00249DC_LA_2269.ai

Figure 1.2.4-74.

Robotic Arms Mechanical Equipment

Envelope
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NOTE: This figure includes no SSCs that are either ITS or ITWI.
Equipment Number: 060-HWWO0-TOOL-00001/00002, weld end effector. Figure 1.2.4-75. Welding End Effector
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| : o S TR
' |
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\V/ | 2 L E—
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S
o
Figure 1.2.4-76. Waste Package Inerting System Piping
NOTE: This figure includes no SSCs that are either ITS or ITWI. and Instrumentation Diagram
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CLOSURE ROOM CRANE
EQUIPMENT ROOM

END APPROACH

TYPICAL

RHS CLEARANCE
ENVELOPE

TOP OF RAIL

RM 2007
TOP OF RAIL WP CLOSURE ROOM

Q@
RUNWAY ENVELOPE \|
& B[] [l 5 RM 2007
]

SUPPORT WALL SUPPORT WALL
SUPPORT WALL T::::
TRANSFER CARTS
" e o7 _\\\\\\\\ ),/////////»_ SUPPORT WALL
A -

TRANSFER CART

/)L

WP PROCESS OPENING (2)

WP CLOSURE ROOM FLOOR

END APPROACH
AND G MAST DISTANCE

I
CRANE CLEARANCE ENVELOPE
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o
—
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= o
G MAST G MAST e g
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[N]
—
w
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END APPROACH END APPROACH s
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//J\/’///\/—,/OOZ49D07LA72268.&

Figure 1.2.4-77. CRCF Waste Package Closure Room
Remote Handling System Mechanical
Equipment Number: 060-HWHO0-HEQ-00003/00005, CRCF waste package closure room remote handling system. Equipment Envelope

NOTE: RHS =remote handling system; WP = waste package.
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CRANE
RAIL ¢ CRANE ¢
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CRANE

I END STOP
B (TYP 4 PLACES)

TO FACE OF
END STOP

_‘I‘ TOP _OF TROLLEY
= =

___¢.HOoOK ) DN _%Aﬁ TOP_CRANE RAIL
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. ENVELOPE

ENVELOPE

"MAX_HOOK MAX_HOOK
APPROACH APPROACH

SECTION /B

CLEARANCE
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: = X TOP_CRANE RAIL
=

: PEfIﬁﬁ:ﬂﬁ:ﬁﬁ:f:ﬂﬁ:ﬁﬁ:ﬁﬂ:ﬁﬁf,lﬁ\;"_"_'[:ﬁﬁfJ\ |

l 77777 J_‘ ' MIN EH VHI’JUKi i | 77777 ; gE:#EUQﬁCESS I
X |, ’ | HOOK
| | ‘\\—EOUIPMENT ROOM EQUIPMENT RDOM/JH APPROACH
DETAIL D\
MAX HOOK MAX HOOK
APPROACH APPROACH v
SECTION m 00249DC_LA_1873.ai
NOTE: This figure includes no SSCs that are either ITS or ITWI. .
9 Figure 1.2.4-78. Waste Package Closure Room Crane
Equipment Number: 060-HWO00-CRN-00001, waste package closure room crane. Mechanical Equipment Envelope
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BRIDGE AND HOIST INSTRUMENTATION

NOTE: This figure includes no SSCs that are either ITS or ITWI. This equipment is used in the CRCF and IHF. Figure 1.2.4-79. Waste Package Closure Room Crane

Equipment Number: 060-HWO00-CRN-00001, CRCF waste package closure room crane; Mechanical Handling Process and
51A-HW00-CRN-00001, IHF waste package closure room crane. Instrumentation Diagram
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NOTE: This figure includes no SSCs that are either ITS or ITWI.
Equipment Number: 060-HW00-CRN-00002/00003, CRCF closure support room crane.
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Figure 1.2.4-80. Closure Support Room Crane

Mechanical Equipment Envelope
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BRIDGE AND HOIST INSTRUMENTATION

NOTE: This figure includes no SSCs that are either ITS or ITWI. Figure 1.2.4-81.  Waste Package Closure Support Room
Crane Process and Instrumentation
Equipment Number: 060-HW00-CRN-00002/00003, waste package closure support room cranes. Diagram
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Equipment Number: 060-CR00-DR-00003/00004, CRCF waste package positioning room equipment shield door, Figure 1.2.4-82. Nuclear Facilities Equipment S'hield
north 1/south 2; 060-CR00-DR-00005/00006, CRCF waste package loadout room equipment shield Door (Type 4) Mechanical Equipment
door, door 1/door 2; 050-WHO00-DR-00004, WHF site transporter vestibule equipment shield door. Envelope
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DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM
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00249DC_LA_2751a.ai
NOTE: ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The
DCMIS is non-ITS and non-ITWI. Instrumentation tag numbers are prefixed by “060-HL00-" and software tag Figure 1.2.4-83. CRCF Waste Package Loadout Room
numbers are prefixed by “060HL00.” WP = waste package. Equipment Shield Door Logic Diagram
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NOTE:

DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM
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CLOSED _CLOSED
SHIELD DOOR OPEN ZSH2101 FEEDBACK
ZSH-2101
SHIELD DOOR CLOSED 2512101 PERMISSIVE TO OPEN SLIDE GATE
ZSL2101 (ITS)
OBSTRUCTION
PERMISSIVE TO OPEN SLIDE GATE
SLIDE GATE CLOSED (ITS) ——»
WP LOADOUT ROOM
EQUIPMENT SHIELD DOOR
060-CRO0-DR-00005 CLOSED — 1
060-HL00-ZSL-2101 (ITS)
WP LOADOUT ROOM
EQUIPMENT SHIELD DOOR
060-CRO0-DR-00006 CLOSED ————>]
060-HL00-ZSL-2201 (ITS)
[ ]
-
PERSONNEL SHIELD DOOR
060-CR00-DR-00007 CLOSED ————»|
060-HL00-ZSL-0701 (ITS)
PERSONNEL SHIELD DOOR
060-CRO0-DR-00008 CLOSED ————»
060-HL00-ZSL-0801 (ITS)
PERSONNEL SHIELD DOOR
060-CRO0-DR-00008 CLOSED ——»1
060-HL00-ZSL-0801 (ITS)
WP POSITIONING ROOM INTERFACING PERSONNEL SHIELD DOOR INTERFACING WP LOADOUT ROOM EQUIPMENT SHIELD DOOR
EQUIPMENT SHIELD OPEN/CLOSE | ENABLE/DISABLE | EMERGENCY | OBSTRUCTION | DOOR OPEN Gl Logic il LR
DOOREQUPMENT  |HANDSWITCH OPEN SW AT | [t Gl U U e SILIE S QUPMENT CLOSED LIMITS a cLoS s
RECUE) 5 GoEN CLOSE | EQUPMENTNUMBER | EQUPMENT NUMBER LOSED LIMIT SW EQUIPMENT NUMBER LOSED LIMIT SW
060-CRO0-DR00007 | 060-HL00-ZSL-0701 (TS)
060-CRO0-DR-00003 |  Hs-2101 Hs-2103 ¥s-2104 28H2101 | Z8L2101 (TS) | JYO2101 | JYC2101 | 060-HTCOHTCH-00003 | 060-CRO0-DR-00008 | 080-HLOO-ZSL-0801 (TS) S CRDo-DRo0oe Gioti 0tz Mazottir
060-CR00-DR-00009 060-HL00-ZSL-0901 (ITS)
060-CRO0-DR00007 | 060-HLO0-ZSL-0701 (TS)
060-CROO-DR-00004 |  H$-2201 Hs-2202 Hs-2203 ¥5-2204 25H2201 | Z8L-2201(S) | JY02201 | JYC2201 |0B0-HTCOHTCH-00004 | 060-CRO0-DR-00008 | 080-HLOO-ZSL-0801 (TS) PR gev ot 00t Mazortir
060-CRO0-DR-00009 | 060-HL00-ZSL-0901 (TS)

ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The

DCMIS is non-ITS and non-ITWI. Instrumentation tag numbers are prefixed by “060-HWO00-" and software tag
numbers are prefixed by “060HWO00.” WP = waste package.

00249DC_LA _2752a.ai

Figure 1.2.4-84. CRCF Waste Package Positioning
Room Equipment Shield Door Logic
Diagram
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E g (EMBED)
—
D
I
\_/
PLAN BN ’
v (EMBED)
|
A m— — T T
- A -
P 0 | |
: ! | ] B
| H]NGEJ ' | |
| S |
| : | | ;
: | e B
| - | 2 |
: | ! || B
i ' | | ... _«oc - eLevaTion varies) - ZANNNNN | | s
— T e I— = - \S]LL PLATE
¢ ooor
ELEVATION /A SECTION /B
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Figure 1.2.4-85. Waste Package Loadout Room
Equipment Number: 060-CR00-DR-00007/00008/00009, CRCF, waste package loadout room personnel access and shield Personnel Access and Shield Doors
doors; 51A-IH00-DR-00005/00006, IHF, waste package loadout room personnel access and shield door. Mechanical Equipment Envelope
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INSTRUMENTATION TABLE

PERSONNEL ACCESS DOOR RADIATION MONITOR
FACILITY| PERSONNEL ACCESS [INSTRUMENT| ~OPERATIONS LOCAL DOOR DOOR T500R DPERATIONS ROOM DCMIS RADIATION LORD ouT KoM
ROOM DOOR DOOR LATCH DOOR OPEN | DOOR CLOSED RADIAT[ON RADIAT [ON RADIATION RADIATION
FACILITY NAME AREA | AND SHIELD DOORS | SYSTEM LOCK/UNLOCK LOCKED OPEN/CLOSED DOOR CLOSED RADIATION HIGH EQUIPMENT SHIELD
NUMBER | EQUIPMENT NUMBER | CODE LOCK/UNLOCK | HAND SWITCH| ~ SOLENOID  |ynpyCaTOR |LIMIT SWITCH] LIMIT SWITCH | oo TION ~|POSITION TNDICATOR ELEMENT HICHRSWIFCH HIGH SWITCH |TRANSMITTER| ;npicaTor | ALARM | "pOOR EQUIPMENT
INDICATOR NUMBER
060-CROO-DR-00007 HS-0702-1 (1TS)| HS-0702-2 | HZ-0702 (1TS)| YI-0702 | ZSH-0702 |ZSL-0702 (I1TS)| Z1-0702-1 | Z1-0702-2 (ITS) 060-CROO-DR—00005
S R A L 060 |[060-CROO-DR-00008 | HLOO | HS-0802-1 (ITS)| HS-0802-2 | HZ-0802 (ITS)| Y1-0802 | ZSH-0802 |ZSL-0802 (1TS) | z1-0802-1 | Z1-0802-2 (ITS) | RE-0005 (ITS)| RSH-0005-1 (ITS) | RSH-0005-2 | RT-0005 | RI-0005 | RAH-0005
060-CROO-DR-00009 HS-0902-1 (1TS)| HS-0902-2 | HZ-0902 (1TS)| Y1-0902 | ZSH-0902 |ZSL-0302 (ITS)| z1-0902-1 | Z1-0902-2 (ITS) LRI
INITIAL HANDLING FACILITY| gy, |51A-IH00-DR-00005] = | Hs-0502-1 (ITs)| Hs-0502-2 | Hz-0502 (1T5)] Y1-0502 | 2SH-0502 [2zsL-0502 (1TS)| 21-0502-1 | z1-0502-2 (11s) | oo oo ool oo oo ool o 0005 | R1-0005 | RAH-0005 |51A-[H0O-DR-00004
CIHF) 51A-1HO0-DR-00006 HS-0602-1 (1TS)| HS-0602-2 | HZ-0602 (1TS)| YI-0602 | ZSH-0602 |ZSL-0602 (1TS)| Z1-0602-1 | Z1-0602-2 (ITS)
PERSONNEL SHIELD DOOR
DeMIS LOCAL INTERFACING WP
FACILITY| PERSONNEL ACCESS [INSTRUMENT|DOOR LATCHED| DOOR LATCHED |DOOR LATCHED |  DOOR OPEN/ POSITIONING ROOM
FACILITY NAME AREA | AND SHIELD DOORS | SYSTEM | OPEN LIMIT | CLOSED LIMIT | OPEN/CLOSED | LATCHED CLOSED | EQUIPMENT SHIELD
NUMBER | EQUIPMENT NUMBER |  CODE SWITCH SWITCH POSITION POSITION DOOR EQUIPMENT
INDICATOR INDICATOR NUMBER
060-CRO0-DR-00007 ZSH-0701 | ZSL-0701 (1TS) | Z1-0701-1 71-0701-2 e N O0 O T0000]
(LR L ST L 060 [060-CROO-DR-00008 |  HLOO 7SH-0801 75L-0801 (1TS) | Z1-0801-1 71-0801-2
CLOSURE FACILITY (CRCF) T L]
060-CROO-DR-00009 7SH-0901 | 7SL-0901 (1TS) | Z1-0901-1 71-0301-2
INITIAL HANDLING FACILITY| g, [5'A-IH00-DR-0O0OS[ "~ 7SH-0501 | 2SL-0501 (1TS) | Z1-0501-1 71-0501-2 51A=1HOO-DR-00003
(1HF) 51A-1H00-DR-00006 ZSH-0601 2SL-0601 (ITS) 21-0601-1 21-0601-2
r———__ - —— — — — — — — — — ——‘\\
N DOOR LATCHED
OPEN/CLOSED
DOOR AN POSITION INDICATOR
OPEN/CLOSED LOCK /UNLOCK DOOR LOCKED
POSITION INDICATOR N HAND SWITCH INDICATOR
0 N (1) 0
- — — —Tt5ror DOOR CLOSED Sor
N POSITION INDICATOR N \T92 1ok fo7oz
| i N | |
| | \O92 e N | | |
IS N
| | LOCK /UNL OCK N | |
| | | HAND SWITCH P ———————— =
| ] PERSONNEL ACCESS DOOR |
DOOR OPEN LIMIT SWITCH |
LIMIT SWITCH - — — DOOR OPEN/ | boor

LATCHED CLOSED LATCHED
POSITION INDICATOR CLOSED

TO WP POSITIONING ROOM
— - EQUIPMENT SHIELD DOOR

(SEE INSTRUMENTATION TABLE)

|
|
|
|
|
|
|
|
| DOOR CLOSED
|
|
|
|
|
|
|
|
|

TO WP LOAD OUT ROOM
'_ — —— —— EQUIPMENT SHI
|
|
|

ELD_DOOR
(SEE INSTRUMENTATION TABLE)

TO WP LOAD OUT ROOM
EQUIPMENT SHIELD_DOI

OR
(SEE INSTRUMENTATION TABLE) o

LATCHED

OPENED _,
@ __________________________________ 00249DC_LA_2085f ai

PERSONNEL ACCESS AND SHIELD DOORS INSTRUMENTATION

EXAMPLE DIAGRAM SHOWN REPRESENTS PERSONNEL ACCESS AND SHIELD DOORS 060-CRO0-DR-00007

ITs ITs

NOTE: Only the personnel access door locked indicator associated with the facility operations room hand switch provides an
ITS function.

WP = waste package. Figure 1.2.4-86. Waste Package Loadout Room

Personnel Access and Shield Doors
Equipment Number: 060-CR00-DR-00007, personnel access and shield doors. Process and Instrumentation Diagram
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NOTE:

H$-0702-1 (ITS)
H$-0702-2

UNLOCK ACCESS DOOR (OPERATIONS ROOM) [ HZ-0702 (T8
H$-0702-1 (ITS)

10 SEC ENERGIZE
UNLOCK ACCESS DOOR (LOCAL) = HY-0702 (ITS)
HS-0702-2 colL

5SEC TO UNLOCK DOOR

WP LOADOUT ROOM RADIATION NOT HIGH

RSH-0005-1 (ITS)

ACCESS DOOR CLOSED

WP LOADOUT ROOM EQUIPMENT
SHIELD DOOR 060-CR00-DR-00005 Eﬂ

WP LOADOUT ROOM EQUIPMENT
SHIELD DOOR 060-CR00-DR-00006

H

HS-0702-1 (ITS)

HS-0702-2

|T0

| DE-ENERGIZE

Y-0702 (ITS)
colL
LOCK DOOR

DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM

21-0702-2 (ITS)

Z8L-0702 (ITS)

ACCESS DOOR OPEN

Z8H-0702

SHIELD DOOR LATCHED CLOSED

PERSONNEL ACCESS DOOR

Y10702 {O LoCckED ]
7810702 {Ol cLosep ]
ZS8H0702 il OPEN ]

PERMISSIVE TO OPEN WP POSITIONING ROOM
[ EQUIPMENT SHIELD DOOR 060-CR00-DR-00003

PERMISSIVE TO OPEN WP POSITIONING ROOM
EQUIPMENT SHIELD DOOR 060-CR00-DR-00004

DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM

750701  )——[J[ LATCHED CLOSED
Z5L-0701 (ITS) o] |
N
D}X—__open
T PERMISSIVE TO OPEN WP POSITIONING ROOM
" EQUIPMENT SHIELD DOOR 060-CR00-DR-00003
21-0701-2 PERMISSIVE TO OPEN WP POSITIONING ROOM
< o EQUIPMENT SHIELD DOOR 060-CR00-DR-00004
PaN
SHIELD DOOR LATCHED OPEN
TATCHED OPEN
SsHoTol zsH0701  —— ]
PERSONNEL SHIELD DOOR
PERSONNEL SHIELD DOOR PERSONNEL ACCESS DOOR
INTERFACING WP
PERSONNEL
AREA [ACCESS AND SHEELD RADIATION HiGH | _ LOADOUTROOM WEJEO DO RO0N
FACILITY NAME EQUIPMENT SHIELD |EQUIPMENT SHIELD DOOR
CODE | DOORS EQUPMENT | poon 500R DOOR INTERFACING WP DOOR sw
NUMBER arenen | LaTonen  |OPENLATCHED | POSITIONNG ROOM | WP POSITIONNG ROOM | HANDSWITCH |\ e DOOR DOOR CLOSED | (o our DOOR EQUIPMENT LOGIC DIAGRAM
OPEN | cLOSED Liyr | CLOSED | EQUPMENTSHELD [EQUPMENT SHEELD DOOR | (OPERATIONS | HAFO0P T SO OPEN | CLOSEDLMIT | WDICATION |8 B HUMEER
i | [k NDICATION | DOOR EQUIPMENT LOGIC DIAGRAM ROOM) ( LIMIT sW sw (OPERATIONS
(LOCAL) NUMBER ROOM) -
©
060-CRO0-DR-00007 | ZSH-0701 | z5L0701 (1s) |  zr07012 | OBO-CROO-DRO0003 10 130 10000101000 |HS-0702-1 (Ts)|  Hs-0702:2 | HZ0702(Ts) | ZSH-0702 | ZSL-0702 (s) | 2107022 (TS) | Yio702  |RSH-0005-1 (s)| OBOCROO-DRO0005 |45 10 41 69 00101000 |
060-CR00-DR-00004 060-CR00-DR-00006 D
Ml 060-CR00-DR-00003 060-CR00-DR-00005 N
RECEIPT AND 080 | 060-CRO0-DR-00008 | Z5H-0801 | Z5L-0801 (T5) | 2h08012 | 0 "ERIPDRTE | 060-430-HW00-00101-000 |HS-0802-1 (TS)| HS-0802:2 | HZ0802(TS) | Z5H-0802 | ZSL-0802 (TS) | 2108022 (TS) | Y0802 |RsH-0005-1 (TS) | poo CRIT DR 00000 | 060-430-HL00-00101-000 [N
CLOSURE FACILITY -CROO-DR- -CRO0-DR- <
060-CR00-DR-00003 060-CR00-DR-00005
060-CRO0-DR-00009 | ZSH-0901 | 25L-0901 (TS) |  Zhog01-2 | (2T CRIFDRETT | 060-J30-HW00-00101-000 |HS-0802-1 (TS)|  HS-0802:2 | HZ:0902(TS) | Z8H-0902 | 25L-0802 (S) | 210302-2(TS) | Y0902  |RSH-0005-1 (s)| (S0"ERE00R" 0% | 060-430-HL00-00101-000 N
S 51A-H00-DR-00005 | ZS8H-0501 | ZSL-0501 (ITS) | 2105012 51A-H00-DR-00003 | 51A-J30-HW00-00101-000 |HS-0502-1 (ITS)| HS-05022 | HZ-0502 (ITS) | Z8H-0602 | ZSL-0502 (TS) | ZH0502-2 (TS) |  YI0502  [RSH-0005-1 (ITS)| 51A-H00-DR-00004 | 51A-430-HL00-00101-000 |5}
51A %
FACLITY N
51A-H00-DR-00006 | Z8H-0601 | Z8L-0601 (TS) |  ZH0601-2 51A-HO0-DR-00003 | 51A-J30-HW00-00101-000 |HS-0802-1 (TS)| HS-0802:2 | HZ:0602 (TS) | Z5H-0602 | Z5L-0602 (TS) | 2b06022(TS) | Y0802 |RSH-0005-1 (TS)| 51A-HOO-DR-00004 | 51A-J30-HLOO-00101-000 |&

ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The
DCMIS is non-ITS and non-ITWI. Instrumentation tag numbers are prefixed by “XXX-HL0O-" and software tag

numbers are prefixed by “XXXHLO00,” unless noted otherwise, where XXX is the area code.

Only the locked indication associated with the personnel access door operations room hand switch provides

an ITS function.

WP = waste package.

Figure 1.2.4-87. Personnel Access and Shield Door
Logic Diagram
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Yucca Mountain Repository SAR
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VERTICAL POSITION

HORIZONTAL POSITION
SHIELD RING NOT SHOWN FOR CLARITY

FACE OF
DOCK WALL

PLAN

| CLOSURE ROOM FLR o
/A_ TOP OF WP _<
B =
@' |\7/ o o ] \SHIELD
-~ ' RING
; O \\ .
B oa ;€§;>/ .
/// /\\5"" \ ’ SHIELDED ENCLOSURE
Ny
// \\ I SHIELDED
. N . |~ ENCLoSURE
TRy

RTINS o

(CARRIAGE RETRIEVAL
ASSEMBLY)

FACE OF
-\ DOCK WALL, .
A
. T +

(LOCKDOWN MECHANISM)

HORIZONTAL POSITION VERTICAL POSITION
00249DC_LA_1865.ai

ELEVATION /A
NGV

NOTE: This equipment is used in the CRCF and IHF. Section B appears on Sheet 2. WP = waste package.

Equipment Number: 060-HL0O0-HEQ-00001/00002/00003/00004/00005/00006, CRCF waste package shield ring 1/2/3/4/5/6;
060-HL00-PED-00001/00002/00003/00004/00005/00006/00007/00008, CRCF waste package pedestal
1/2/3/4/5/6/7/8; 060-HLOO-TRLY-00001/00002, CRCF waste package transfer trolleys;
Figure 1.2.4-88. Waste Package Transfer Trolley
Mechanical Equipment Envelope Plan

51A-HL00-HEQ-00001/00002, IHF waste package shield ring 1/2;
51A-HL00-PED-00001/00002/00003/00004, IHF waste package pedestal 1/2/3/4;
and Elevations (Sheet 1 of 2)

51A-HLOO-TRLY-00001, IHF transfer trolley.
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CLOSURE ROQOM
- PROCESS OPENING

SEE DETAIL /1)

AN

: i - \ | | ] I :
| \ |
| / o~ 1L o
\ N Paw s | |
\ e ‘ SHIELDED
~ : | /ENCLOSURE
~

’> ‘ /TROLLEY

| ‘ |
U[ﬂli ,,,,,,,,,,,,,, Lﬂmmc”m
i
POWER RAIL —

00249DC_LA_2086b.ai

ELEVATION /B
N

Figure 1.2.4-88. Waste Package Transfer Trolley
Mechanical Equipment Envelope
NOTE: This equipment is used in the CRCF and IHF. WP = waste package. Elevation and Detail (Sheet 2 of 2)
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SHIELDED ENCLOSURE
DRIVE COMMAND

Hé\\ RAISE/

(2

0102 ) LOWER

0193/

- —

A
~
N
~
A
10 RIGHT SIDE
o—o0 o—K PLC X— { SHI
ENCL62URE

DRIVE

RAISED/
LOWERED

H H/HH
m 21
0107 0105
A
A A
RAISED LOWERED e N
A~ ~
ZSH ZsL '\, w
0102 0102
PLC PLC o /é“
70
FORWARD
AMPERAGE RANGE
DETECTUR

DETECTUR

SHIELDED

‘IBI MOTOR

ENCLOSURE
ROTATIONAL

N

$9 S 955555555

FROM FACILIT
SEISMIC suuTuowue —_—

1Ts _‘lii'

FROM WP TRANSFER CARRIAGE
DOCKING STATION MOTOR RUNNING — —

7

LB

DISCONNECT
SWITCH

EMERGENCY
STOP

ua

01089,

EMERGENCY
STOP

0109
‘iﬁi’éﬁﬁf

FROM SLIDE GATE /
CLOSED LIMIT SWITCH —

| TROLLEY POWER SUPPLY

DCS }——o0——0—— TO WASTE PACKAGE TRANSFER
TROLLEY LOCKDOWN MECHANISM

‘////——SHIELDED ENCLOSURE

RANGE
DETECTOR
!

/’ LOCKED/
YI UNLOCKED
0104
A
~
~
PLCHY— — — — — — — — — — — —
N
| N
| === ===
|
|
L_ FROM RIGHT SIDE

Sl TROLLEY LOCKDOWN
- BRACKET

NOTE: This equipment is used in the CRCF and IHF. “A” drive motor is shown; figure is typical for “B” drive motors.

PLC = programmable logic controller; WP = waste package.

Equipment Number: 060-HLO0-HEQ-00001/00002/00003/00004/00005/00006, CRCF waste package shield rings;
060-HLO0-PED-00001/00002/00003/00004/00005/00006/00007/00008, CRCF waste package pedestals;
060-HLOO0-TRLY-00001/00002, CRCF waste transfer trolley; 51A-HLO0-HEQ-00001/00002, IHF waste
package shield rings; 51A-HLO0-PED-00001/00002/00003/00004, IHF waste package pedestals;

51A-HLOO-TRLY-00001, IHF waste package transfer trolley.

LOCKED
YSL
0104
A

UNLOCKED
YSH
0104
A

H/HH H
(20 )
0106 0108

A
N ~
AN ~
~ ~
N ~
PLC PLC
[ [
REVERSE

MOTOR
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n  TRANSLATIONAL
MOTOR

TRANSFER TROLLEY
DRIVE COMMAND

ws Ewos g
0103 stop 0703

‘EEE'JMIT

FWD
TRAVEL

FWD TRAVEL
LIMIT/
REV TRAVEL
LIMIT

LIMIT

TRANSFER TROLLEY
POSITION INDICATOR
0-100%

(2

0703

RTD RIGHT SIDE TRANSFER
TROLLEY DRIVE

POSITION

ENCUDER

REV
TRAVEL

WASTE PACKAGE TRANSFER TROLLEY

00249DC_LA_1866d.ai

Figure 1.2.4-89. Waste Package Transfer Trolley

Process and Instrumentation Diagram
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NOTE:

ITS controls are identified by the letters “ITS” after control device identifier. Instrumentation tag numbers are prefixed
by “XXX-HLOO-,” where XXX is the area code. WP = waste package.

SLIDE GATES CLOSED (ITS)

NO FACILITY SEISMIC SHUTDOWN

"

TROLLEY CIRCUIT BREAKER (T8 )

WP TRANSFER CARRIAGE DOCKING
STATION MOTOR NOT RUNNING

Oi

CUT POWER
FEED TO
TROLLEY

DISCONNECT SWITCH OFF
HS-0110
FACILITY AREA CODE WASTE PACKAGE LOOP INTERFACING SLIDE GATE INTERFACING WP XFER CARRIAGE
TRANSFER TROLLEY SEQUENCE EQUIPMENT NUMBER DOCKING STATION EQUIPMENT NUMBER
IHF 51A 51A-HLO0-TRLY-00001 0110 51A-HTCO-HTCH-00002 51A-HL00-75-00001
CRCF 060 060-HLOO0-TRLY-00001 0110 060-HTCO-HTCH-00003 060-HL00-75-00001
060-HLO0-TRLY-00002 0210 060-HTCO-HTCH-00004 060-HL00-75-00002

00249DC_LA_2495e.ai

Figure 1.2.4-90. Logic Diagram for the Waste Package

Transfer Trolley
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Equipment Number: 060-HMP0-CRN-00001, CRCF waste package handling crane.
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00249DC_LA_1857b.ai w

Figure 1.2.4-91. Waste Package Handling Crane
Mechanical Equipment Envelope
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VIDEO
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NOTE: This drawing includes the waste package handling crane that has been classified as ITS. While the waste package
handling crane is ITS, the instrumentation, electrical, and control devices shown herein are non-ITS and non-ITWI.

This equipment is used in the CRCF and IHF.

Equipment Number: 060-HMP0-CRN-00001, CRCF waste package handling crane; 51A-HMP0-CRN-00001, IHF waste

package handling crane.
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MAIN ELECTRICAL PANEL

Figure 1.2.4-92. Waste Package Handling Crane

Process and Instrumentation Diagram
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Figure 1.2.4-93. TEV Mechanical Onboard Position
Switch and Stationary Actuating
Bracket
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060-MREO-VACP-00001
VACUUM PUMP
RATED FLOW  : 15.0 CFM
FROM HEL IUM SUPPLY
BAEEREe & v-oo002 :
0002
v-00017 @ -
QO v-00021
I T V-00016
{OF {OF 1@
v-00012 V-00014
060-MREO-VACP-00001
VACUUM PUMP O v-00015
PORTABLE SAMPLE
VACUUM FLASK
T~ Quick
DISCONNECT
Qo001
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******** A
r— = — = 1
I I
I I
[ !
I I
I y
|| |‘
I !
I y
|| |‘
I I =
o
[ | ‘ E‘
[ I 5
[ I
] =
[ — I
________ o

NOTE: This figure includes no SSCs that are ITS or ITWI. Valves that are not included in the valve position table maintain

the position as indicated in the figure.

GAS SAMPL ING

TI
0004

Pl
0005

QO v-00020

060-MREO-DET-00001

CASK CAVITY GAS
SAMPL ING SYSTEM

v-00018

VALVE POSITION TABLE

OPERATION MODE V-00012|vV-00013|v-00014|vV-00015| V-00016 {V-00017|V-00018
(1) RECIRCULATION OPEN OPEN OPEN OPEN CLOSED |CLOSED | CLOSED
(2) SAMPLE ACQUISITION OPEN OPEN OPEN | CLOSED OPEN | CLOSED | CLOSED
(3) SAMPLE ANALYSIS OPEN OPEN |CLOSED|CLOSED | CLOSED | CLOSED|CLOSED
(4) PURGE PATH 1 TO HVAC| OPEN |CLOSED|CLOSED| OPEN OPEN OPEN OPEN
(5) PURGE PATH 2 TO HVAC [CLOSED| OPEN OPEN |CLOSED OPEN OPEN OPEN

DISCHARGE TO HVAC

Figure 1.2.4-94. Cask Cavity Gas Sampling System
Piping and Instrumentation Diagram
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00249DC_LA 2198d.ai
060-MWL 0-SUMP-00001

Figure 1.2.4-95. CRCEF Liquid Low-Level Waste
Sampling and Sump Piping and
NOTE: This figure includes no SSCs that are either ITS or ITWI. Instrumentation Diagram
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This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-35.

Figure 1.2.4-96. CRCF Confinement Zoning, Ground
Floor
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This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-36.

Figure 1.2.4-97. CRCF Confinement Zoning, Second
Floor
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This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-37.

Figure 1.2.4-98. CRCF Confinement Zoning, Third Floor
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60-VCTO-AHU-00013 & 060-VCTO-AHU-00003 &

60-VCTO-AHU-00014 060-VCTO-AHU-00004

AIR HANDLING UNIT AIR HANDL ING UNIT
DUTY: 1 OPERATING. 1 STANDBY DUTY: 1 OPERATING. 1 STANDBY

RATED CAPACITY (CFM): 20000

RATED CAPACITY (CFM): 30000

~VCTO-FL T~ . 060-VCTO-FLT-00010, ~VCTO-FLT-00012. 060-VCTO-FLT-00013+
& 060-VCTO-FLT-00011 (TRAIN A) & 060-VCTO-FLT-00014 (TRAIN B)
XHAUST HEPA FILTER PLENUM XHAUST HEPA F R _PLENUM
DUTY: 3 OPERATING DUTY: 3 STANDBY
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060-VCTO-AHU-00005 & 060-VCTO-EXH-00009 (TRAIN A) &

060-VCTO-AHU-00006 060-VCTO-EXH-00010 (TRAIN B)
AIR HANDLING UNIT EXHAUST FAN
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— — —_— | P (NORTH) 21460 CFM
\F_\l_q\z\ I
100 CFM |
- |- T > 7150 CFM oz I
""" -
-VCTO-AHU-00014 : JIOCONCEM 6820 CFM | 3690 CFM LEAKAGE
A L | —|l-—T > ~a e PLiONCEME | e -~ —
WP L OADOUT ) A | T~ | 12000 cFu 3690 CFM
VESTIBULE | | ¢+ ——"— VESTIBULE
1014 1 [ NI | CAsK T027
=| - PAR.
& EE e "‘I . soﬁ CFM ' j 075
S HE I i == —|—
o NE | IRANSPORTATION
g N E RO0OM
o Py = 50 CFM 1079 770 CFM j 3040 CFM| CASK VESTIBULE &
| I r—-’- S SUTH) | — "— - — 1— VESTIBULE ANNEX
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(03
1 015 I T Y | ™™ oz e
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770 CFM ~<H [ aA— 520 CFM T
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° o o B S e o e e e
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NOTE: The instrument and control devices shown on this drawing are non-ITS. The exhaust distribution ductwork is ITS,

and the supply duct to the staging areas is non-ITS. WP = waste package.

Figure 1.2.4-99. CRCF 1 Composite Ventilation Flow

Diagram, Tertiary Confinement ITS
Exhaust and Non-ITS HVAC Supply
Subsystems
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NOTE: The instrument and control devices shown on this figure are non-ITS. The exhaust distribution ductwork is ITS and

the supply duct to the staging areas is non-ITS.WP = waste package.
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T0

ITS HEPA EXHAUST

TO ITS HEPA EXHAUST

- TRAIN B

- TRAIN A

Figure 1.2.4-100. CRCF 1 ITS Confinement Areas Air

Distribution System Ventilation and
Instrumentation Diagram
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060-VCTO-FL T-00009 060-VCTO-FLT-00010 060-VCTO-FLT-00011 060-VCTO-EXH-00009
EXHAUST HEPA FILTER PLENUM EXHAUST HEPA FILTER PLENUM EXHAUST HEPA FILTER PLENUM EXHAUST FAN (TRAIN A)
(TRAIN A) (TRAIN A) (TRAIN A) RATED CAPACITY: 40500 CFM W
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TO SUPPLY FAN A

FROM TRAIN
FARFATCORE Los1C - T T T T

e ||
| I\ | | sN/S"* [xaTadusLel 7Y S7opees”
0148 2 2
N5 N2 FAN
| H/L \\f/lTS | | FAILURE A
—_ e — — E

| | s |

| / \ | = ﬂ

| / | | N

0105
‘___|_ — _L__J FSL FT FE

L=

0|09 0109 0\09

| PDI PDI
0102
A A

89 G 3
>TUmxT g = KA/

FROM TRAIN A ITS EXH. EQ.
ROOMS 1009 & 1011

TTs~1Ts Y
| NS/
|
M P .

FROM ROOM DISTRIBUTION E \2} '-! |

b |

060-VCTO-EXH-00009 |

A AN
A
A A

060-VCTO-FLT-00009

/700
0111
=

|

|

|

|

|

|
rzYo/c | U/C
N2 | NIZ

|

|

|

|

A
INTERLOCK TO
" Liigl;ffffffff——'———— START FAN TRAIN B
E
P
A
A

)6
@

PDI
0122
A

—&]_%
@

asCc I '—
RADIOACTIVITY
FROM TRAIN B ITS EXH. EQ. I MONITOR
ROOMS 1030 & 1032 m—
|
o
0125 |_ J— o
| N
|
|

<

23 D %|§
>TmIT S = = KA/

o m

1

060-VCTO-FLT-00010

RE
0126
A

)
N1

D/C H/L m [s/49)
N/ N%A

() .
e/ 8
( PDI ) m @ EI
0142 0143 0144 <
A w A JI
o
a
M H H 3
E E =]
E o

5 P P

A A

iR A

060-VCTO-FL T-00011

e

oy
N5/

NOTE: An interlock is provided to shut down the operating fan and start the standby unit upon detection of low differential
pressure across the fan coincident with low flow, a high HEPA filter train differential pressure, or a low HEPA filter
train differential pressure. The HVAC equipment, ductwork, and dampers shown on this drawing are ITS.

ASD = adjustable speed drive.

Figure 1.2.4-101. CRCF 1 ITS Confinement Areas HEPA
Exhaust System—Train A Ventilation
and Instrumentation Diagram
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060-VCTO-FLT-00012
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060-VCTO-FLT-00013
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s
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FAN SAMPLE
£ —— _FAILURE PROBE

AE
0114
B

=

FSL FT FE
D‘BDS D‘BOB 01509
ITS

1TSTITS
|

Qpoy
[P PP
/7 /]

060-VCTO-EXH-00010

(TRAIN B) (TRAIN B) (TRAIN B)
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NOTE: An interlock is provided to shut down the operating fan and start the standby unit upon detection of low differential
pressure across the fan coincident with low flow, a high HEPA filter train differential pressure, or a low HEPA filter
train differential pressure. The HVAC equipment, ductwork, and dampers shown on this drawing are ITS.

ASD = adjustable speed drive.
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Figure 1.2.4-102. CRCF 1 ITS Confinement Areas HEPA
Exhaust System—Train B Ventilation

and Instrumentation Diagram
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DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM
& _START )
HS-0108A TRAIN B EXH FAN 060-VCT0-EXH-00010
FAILURE OR HEPA FILTERS AP HIGH OR LOW
THIS DWG ASD (ITS
DAEICHGI PP oD JYS0108A
EXH FAN
- Ysotosa START THIS DWG [A>
COMMAND
(&=__sTOP
HS-0108-A
EXH FAN
sTOP
COMMAND
(&__AUTO s ol Avto ]
HS-0108-A
2] DAl wAnuAL ]
YROT08A ) O] RUNNING ]
PERMISSIVE TO START NON-ITS CASK PREP ROOM
1 > AHUS 060-VCTO-AHU-00005 & 060-VC T0-AHU-00006
94 PERMISSIVE TO START NON-ITS WP LOADOUT ROOM
e > AHUS 060-VC TO-AHU-00013 & 060-VCTO-AHU-00014
—>|
]
FSLOT09A
—>|
]
PDSLOT11A )
>
Il FAN FAILURE

NOTE:

HEPA FILTERS AP
NOT LOW

PDSHL-0148-A (ITS)

HEPA FILTERS AP
NOT HIGH

PDSHL-0148-A (ITS)

THIS DWG [A

<

X

FAN DISCHARGE FLOW N

N
[
X SEC

oTLOW

FSL-0109-A (ITS)
FAN AP NOT LOW

PDSL-0111-A (ITS)

,@_1

PDSHO148A  )—

PDSLO148A

TRAIN B EXH FAN
060-VCTO0-EXH-00010

JT

THIS DWG B

HEPA FILTERS AP LOW
HEPA FILTERS AP HIGH

TRAIN B EXH FAN
060-VCTO-EXH-00010

THISDWG |C

SEQUENCER START
Y5-0108-A (ITS) I~
N/
TRAIN B EXH FAN 060-VCT0-EXH-00010 FAILURE
OR HEPA FILTERS AP HIGH OR LOW (ITS)
THIS DWG[C
©
AREA | SYSTEM DeMis HEPA FILTERS | FAN DISCHARGE SEQUENCER | LOGIC INPUT INTERFACING EXH FAN TERE SO NG RIHFNDEINCIUNTH(NOTEN) e
AL cODE | cope | TRAN |EQUPMENTNUMBER | ) \nswirch » FLOW LIS START RUNNNG | FOCIC OUTPUT ' o pENT NUMBER AREA SERVED |O
EQUIPMENTNUMBER |AREA SERVED BY AHU | EQUIPMENT NUMBER v AL IS
I
CANISTERRECEPTAND | o | yoyy |_A_| 080-VCTOEXH00009 | HS-0108:A |PDSHLO148A (TS) | FSL-O109:A (TS) [PDSLOTI1-A (TS) | YS-0106-A (TS) | YRO106A JYSO108A | 060-VCTO-EXH-00010 | 0g0.yCT0-AHU-00005 | CASK PREPARATION | 060-VCTO-AHU-00013 | WP LOADOUT |
VeT
CLOSURE FACLITY B | 060-VCTO-EXH-00010 | HS-0108-B | PDSHL-0148-B (ITS) | FSL-0109-B (TS) [PDSL-0111-B (ITS) | YS-0108-B (TS) | YIR0108B JYS0108B | 060-VCTO-EXH-00009 | 080-VCTO-AHU-00006 ROOM 060-VCTO-AHU-00014 ROOM o
a
A | 050-VCS0-EXH-00001 | HS-0108-A | PDSHL-0148-A (ITS) | FSL-0109-A (ITS) [PDSL-0111-A (ITS) | YS-0108-A (ITS) |  YIRO108A JYS0108A | 050-VCS0-EXH-00002 | 050-VCO0-AHU-00001 | \ro v g\ e NEMENT 2
WETHANDLING FACILITY | 050 | vC00 050-VC00-AHU-00002 AREAS NiA NA J
B |050-VCSO-EXH-00002 | HS-0108-8 | PDSHL-0148-B (ITS) | FSL-0109-B (TS) [PDSL-0111-B (ITS) | YS-0108-B (ITS) |  YIR0108B JYS01088 | 050-VCSO-EXH-00001 | 050-VC00-AHU-00003 S

DCMIS is non-ITS and non-ITWI. Instrumentation tag numbers are prefixed by “XXX-YYYY-" and software tag
numbers are prefixed by “XXXYYYY,” where XXX is the area code and YYYY is the system code.
AHU = air handling unit; ASD = adjustable speed drive; AP = differential pressure; WP = waste package.

ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The

Figure 1.2.4-103. CRCF and WHF ITS Confinement
Areas HEPA Exhaust Fan (Trains A
and B) Logic Diagram
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Figure 1.2.4-104. CRCF 1 Composite Ventilation Flow
Diagram, Tertiary Confinement ITS

HVAC Systems, Electrical and Battery
Rooms
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Figure 1.2.4-105. CRCF 1 Confinement ITS Electrical
Room HVAC System—Train A
Ventilation and Instrumentation

Diagram
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NOTE: All HVAC equipment, ductwork, and dampers are ITS. The compressor operation for the condensing units is
controlled by either the battery room or electrical room temperature. ASD = adjustable speed drive; FCU = fan coil
unit.

Figure 1.2.4-106. CRCF 1 Confinement ITS Electrical
Room HVAC System—Train B
Ventilation and Instrumentation
Diagram
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Figure 1.2.4-107. CRCF 1 Confinement ITS Battery
Room Exhaust System—Train A
Ventilation and Instrumentation
Diagram
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NOTE: HVAC equipment, ductwork, and all duct-mounted HVAC devices are ITS. The silicon controlled rectifier is integral to
the electric heating coil and modulates heating in response to the temperature controller signal.

ASD = adjustable speed drive.
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Figure 1.2.4-108.
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CRCF 1 Confinement ITS Battery
Room Exhaust System—Train B
Ventilation and Instrumentation
Diagram
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NOTE:

DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM

(Z=_START
HS-1040-A
TRAIN A BATTERY ROOM EXH FAN THIS DWG
050-VCTO-EXH-00004 RUNNING 2THIS DWGE>
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050-VCT0-EXH-00005 RUNNING
YIR1188A :'—
TRAIN A FCU
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[ ]
L TRAIN A FCU
050-VCT0-FCU-00001 FAILURE
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>+ N OMIAND JYS1040A
R
s STOP = FCU
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COMMAND
]
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STOP
COMMAND
THIS DWG [D
@& mm ) o Ao ]
HS-1040-A
DX—fal—_wANUAL
YIR10408 ' O] __RUNNNG ]
D TRAIN A FCU 050-VCT0-FCU-00001
——>
XX SEC
:} [ towrlow |
FSL1049A
—>|
:\ [ towar ]
(" PDSL1041A )
Ly J—TRA\N A FCU 050-VCTO-FCU-00001
] FCU FAILURE
THISDWG|C P4 AS1045A SMOKE
XX SEC
FCU DISCHARGE FLOW NOT LOW_@ —
FSL-1049-A (ITS) -
FCU AP NOT LOW ‘Xl—l O
PDSL-1041-A (ITS) ‘
NO SMOKE SIGNAL
ST % TRAIN A FCU 050-VCTO0-FCU-00001
SEQUENCER START THIS DWGE
YS-1040-A (ITS)
TRAIN AFCU O
050-VCT0-FCU-00001 FAILURE (ITS)
AREA . T || TR LOGIC NPUT INTERFACING FCU INTERFACING BATTERY ROOM EXH FANS
FACILITY NAME Cope | TRAN | EQUPMENT NUMBER NDSWnCH ST Elow FAN AP SMOKE SWITCH RUNNING LOGIC OUTPUT ©
EQUIPMENT NUMBER / RUNNING SOFTWARE TAG NUMBER K
o
050-VCTO-FCU-00001 | 050-VCTO-EXH-00004 | 050-VCTO-EXH-00005 [~
A 050-VCT0-FCU-00002 HS-1040-A YS-1040-A (TS) | FSL-1049-A (TS) | PDSL-1041-A (ITS) AS-1045-A YIR1040A JYS1040A e CRa T ~
WETHANDLING FAGLITY | 050 050-VCTO-FCU-00003 | 050-VCTO-EXH-00006 | 050-VCTO-EXH-00007 |G
2 N - - -] . N - N - N - N - - h - - % - - . —
B 050-VCT0-FCU-00004 HS-1040-B YS-1040-B (TS) | FSL-1049-B (TS) | PDSL-1041-B (ITS) AS-1045-B YIR10408 JYS1040B FRICIE FRIT70E S RITo8E N
060-VCTO-FCU-00001 | 060-VCTO-EXH-00005 | 060-VCTO-EXH-00006 |
CANISTER RECEPT AND A 060-VCT0-FCU-00002 HS-1040-A YS-1040-A (TS) | FSL-1049-A (TS) | PDSL-1041-A (ITS) AS-1045-A YIR1040A JYS1040A SRl SR R Q
CLOSURE FACLLITY 080 060-VCTO-FCU-00003 | 060-VCTO-EXH-00007 | 060-VCTO-EXH-00008 |0
B 060-VCT0-FCU-00004 HS-1040-B YS-1040-B (TS) | FSL-1049-B (TS) | PDSL-1041-B (ITS) AS-1045-B YIR10408 JYS10408 SRICI0E ORI SRTe8E S

This figure shows the logic diagram for the standby fan coil units in either Train A or Train B. ITS controls are

identified by the letters “ITS” after the instrumentation tag number or control device identifier. The DCMIS is non-ITS
and non-ITWI. Instrumentation tag numbers are prefixed by “XXX-VCTO0-" and software tag numbers are prefixed by
“XXXVCTO,” where XXX is the area code. ASD = adjustable speed drive; AP = differential pressure; FCU = fan coll

unit.

Figure 1.2.4-109. CRCF and WHF Confinement ITS
Electrical Room Fan Coil Unit (Trains A
and B) Logic Diagram
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NOTE:

DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM
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Il
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XX SEC
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FSL-1039-A (ITS) -
FCU AP NOT LOW X’_, Q
PDSL-1031-A (ITS) |
NO SMOKE SIGNAL X
AS-1035-A
SEQUENCER START RS WA TRAIN A FCU 050-VCT0-FCU-00002
YS-1030-A (ITS)
TRAIN AFCU O
050-VCT0-FCU-00002 FAILURE (ITS)
AREA oM SEQUENGER | FAN DISCHARGE LOGIC NPUT INTERFACING FCU INTERFACING BATTERY ROOM EXH FANS
FACILITY NAME cope | TRAN | EQUPMENTNUMBER N eWECH T Eilcw FAN AP SMOKE SWITCH PRI LOGIC OUTPUT
EQUIPMENT NUMBER / RUNNING SOFTWARE TAG NUMBER &
e
050-VCT0-FCU-00002 | 050-VCTO-EXH-00004 | 050-VCTO-EXH-00005 |S
A 050-VCT0-FCU-00001 HS-1030-A YS-1030-A (ITS) | FSL-1039-A (ITS) | PDSL-1031-A (ITS) AS-1035-A YIR1030A JYS1030A S SR T o
WETHANDLING FACILITY | - 050 050-VCTOFCU-00004 | 050-VCTO-EXH-00006 | 050VCTO-EXH-00007 |l
B 050-VCT0-FCU-00003 HS-1030-8 ¥S-1030-B (ITS) | FSL-1039-B (TS) | PDSL-1031-B (ITS) AS-1035-8 YIR10308 JYS10308 SR ICA0E SR T76e SR Tase 5I
060-VCT0-FCU-00002 | 060-VCTO-EXH-00005 | 060-VCTO-EXH-00006 O
CANSTERRECERTAND | o A 060-VCT0-FCU-00001 HS-1030-A ¥S-1030-A (ITS) | FSL-1039-A (TS) | PDSL-1031-A (ITS) AS-1035-A YR1030A JYS1030A SN SN SN o
CLOSURE FACILITY 060-VCTO-FCU-00004 | 060-VCTO-EXH-00007 | 060-VCTO-EXH-00008 |
B 060-VCT0-FCU-00003 HS-1030-8 YS-1030-B (ITS) | FSL-1039-B (ITS) | PDSL-1031-B (ITS) AS-1035-8 YIR10308 JYS10308 SR ICE T SR Taae S

This figure shows the logic diagram for the operating fan coil units in either Train A or Train B. ITS controls are
identified by the letters “ITS” after the instrumentation tag number or control device identifier. The DCMIS is non-ITS
and non-ITWI. Instrumentation tag numbers are prefixed by “XXX-VCTO0-" and software tag numbers are prefixed by
“XXXVCTO,” where XXX is the area code.

ASD = adjustable speed drive; AP = differential pressure; FCU = fan coil unit.

Figure 1.2.4-110.

CRCF and WHF Confinement ITS
Electrical Room Fan Coil Unit (Trains A
and B) Logic Diagram
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NOTE:

DIGITAL CONTROL AND MANAGEMENT INFORMATION SYSTEM

N
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XX SEC
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FAN AP NOT LOW
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YS-1178-A (ITS)

TRAIN A BATTERY ROOM
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(& _START
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EXH FAN
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COMMAND
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EXH FAN
STOP
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TRAIN A BATTERY ROOM
EXH FAN 050-VCTO-EXH-00005
THIS DWG [B>
TRAIN A BATTERY ROOM
EXH FAN 050-VCTO-EXH-00005
THIS DWG|C
INTERFACING
FACILITY NAME ggg’; TRAN | EQUPMENT NUMBER HANDDCSWTTCH ssggixm L DF'fg‘;'/ARGE FAN AP L%%'EALTNPGUT LOGIC OUTPUT | BATTERY RM EXH FAN
EQUIPMENT NUMBER | EQUIPMENT NUMBER
050-VCTO-EXH-00004 HS-1178-A YS-1178-A (TS) | FSL-1179-A (TS) | PDSL-1175-A (ITS) YR1178A JYST178A 050-VCT0-EXH-00005
G 050-VGTO-FCU-00002
050-VCTO-EXH-00005 HS-1188-A YS-1188-A (ITS) | FSL-1191-A (TS) | PDSL-1189-A (TS) YR1188A JYST188A 050-VCTO-EXH-00004 AU el
WET HANDLING FACLITY | 050
050-VCTO-EXH-00006 HS-1178-B YS-1178-B (TS) | FSL-1179-B () | PDSL-1175-8 (ITS) YR1178B JYS1178B 050-VCT0-EXH-00007
B
050-VCTO-EXH-00007 HS-1188-B YS-1188-B (ITS) | FSL-1191-B (ITS) | PDSL-1189-B (ITS) YR1188B JYS11888 050-VCTO-EXH-00006 | 050-VCTO-FCU-00004
060-VCTO-EXH-00005 HS-1178-A YS-1178-A (TS) | FSL-1179-A (TS) | PDSL-1175-A (ITS) YR1178A JYST178A 060-VCT0-EXH-00006
G 060-VCT0-FCU-00002
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060
CLOSURE FACILITY 060-VCTO-EXH-00007 HS-1178-B YS-1178-B (ITS) | FSL-1179-B (ITS) | PDSL-1175-B (ITS) YR11788 1YS11788 060-VCTO-EXH-00008
B
060-VCT0-EXH-00008 HS-1188-B Y5-1188-B (ITS) | FSL-1191-B (ITS) | PDSL-1189-B (ITS) YR1188B JYS11888 060-VCTO-EXH-00007 | 080-VCTO-FCU-00004

ITS controls are identified by the letters “ITS” after the instrumentation tag number or control device identifier. The
DCMIS is non-ITS and non-ITWI. Instrumentation tag numbers are prefixed by “XXX-VCTO0-" and software tag
numbers are prefixed by “XXXVCTO0,” where XXX is the area code.

ASD = adjustable speed drive; AP = differential pressure.

Figure 1.2.4-111. CRCF and WHF Confinement ITS

Battery Room Exhaust Fan (Trains A

and B) Logic Diagram

00249DC_LA_2702d.ai
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NOTE:

FROM EXHAUST FAN-TRAIN A

FROM EXHAUST FAN-TRAIN B

060-VCTO-AHU-00005

AIR HANDL ING UNIT

RATED CAPACITY:

DuTY

OPERATING FAN
FAILURE SIGNAL

TO START THIS s

24,000 CFM
: 100 % OPERATING

060-VCTO-AHU-00006
AIR HANDLING UNIT

RATED CAPACITY: 24,000 CFM
DuTY : 100 % STANDBY

UNIT (IF IT

IS AUTO)

Fo

o.

o

SIGNA
060-V
CONTR

L_TO
CTO-AHU-00006

oLs

SIGNAL TO
PEN O.A.

[¢
DAMPER FROM )
STANDBY UNIT o

ol
=2
NFY

ASNRNNNNNY

m S/S/A

%

-/

NF/

@) @)

TO FUNCTION BLOCK XY-0105

S — — — - TO HW CONTROL VALVE

o

TO FUNCTION BLOCK XY-0105

N e TO CH CONTROL VALVE

1Ts

H/|

L

044% INTERLOCK TO SHUTDOWN OPERATING
UNIT AND START STANDBY UNIT
UPON DETECTION OF HIGH OR LOW

DIFFERENTIAL PRESSURE ACROSS

OPERATING UNIT

060-VCTO-AHU-00006
(SEE TABLE)

NO
FC

SMOKE AL ARM

§ IS DIRECTED

FIRE ALARM P.

SIGNAL
T0
ANEL

TO CORRIDOR 1005A

FROM SITE TRANSPORTER
VESTIBULE

FROM TRANSPORTATION
CASK VESTIBULE

CASK PREPARATION
ROOM

—A————————————————————————————————————»
| |
T
- * _  ______ __ __TO CASK UNLDADING
ROOMS (N & S)
TABLE 1:
MECHANICAL COMPONENT AIR HANDLING UNIT INLET DAMPER OUTLET DAMPER SMOKE FLOW FAN DP TEMPERATURE
AIR HANDL ING UNIT HS PDI PDI PDT PDI HS z1 zsL ZsH HS z1 zsL ZsH AE AS FE FT Fl PDT PDI PDS TE T C Y
060-VCTO-AHU-00005 | 00384 00324 0033A 00344 0034A 00314 00314 00314 0031A 00374 00374 00374 00374 00364 00364 0038A 0038A 00384 00354 0035A 00354 00394 00394 0039A 00394
060-VCTO-AHU-00006 | 00388 00328 00338 00348 00348 00318 00318 00318 00318 00378 00378 00378 00378 00368 00368 00388 00388 00388 00358 00358 00358 00398 00398 00398 00398 00249DC_LA_2165b.ai

Supply and return ductwork within the flags, including the air handling unit housing, is ITS for pressure boundary
only; the air handling unit and isolation dampers do not have any ITS functions. Instrument and control devices are

non-ITS.
CH = chilled water; HW = hot water.

Figure 1.2.4-112. CRCF 1 Cask Preparation Room
HVAC Supply System Ventilation and
Instrumentation Diagram
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NOTE: This figure includes no SSCs that are ITS or ITWI. WP = waste package.

60-VCTO-AHU-00001 &
060-VCTO-AH(-00002

AIR HANDLING UNIT
DUTY: 1 OPERATING. 1 STANDBY

RATED CAPACITY (CFM):

24000

T H
AIR HANDL ING UNIT

DUTY:1 OPERATING. 1 STANDBY
RATED CAPACITY (CFM): 24000

060-VCTO-FLT-00017 &
060-VCT LT-00018

EXHAUST HEPA FILTER PLENUM
DUTY: 1 OPERATING. 1 STANDBY
RATED CAPACITY (CFM): 4000

060-VCTO-EXH-00013 &
060-VCTO—-EXI 0014
EXHAUST FAN

DUTY: 1 OPERATING. 1 STANDBY
RATED CAPACITY (CFM): 4000

060-VCTO-FLT-00004
EXHAUST HEPA FILTER PLENUM
DUTY: 1 OPERATING. 1 STANDBY
RATED CAPACITY (CFM): 12000

250 CFM

XH-00003 &

XH-00004
EXHAUST FAN

DUTY: 1 OPERATING. 1 STANDBY

RATED CAPACITY (CFM): 12000

—_ — — — — — — > T0 ROOM 2004

—_—— e — - —

- 060-VCTO-FLT-00018

200 CFM

NON-1TS EXHAUST AIR ZI00RCEN
< /e ‘ 23100 CFM 1 t
0| & Wl I |
B — AHU—( 5]
060-VCTO-AHU-00001 = = 2|o = = 2|g = g
= © = S & : = ) fre . S s = e °
Z o [ 2 o 5 5 E O o 9
g s R E g I o 2
- - =3 " o ~ wis © ~
22 ™ gz ] -3 2 & @ < -3 3z =
0’ O < M na o)
N R - g ™ |E < o = "
|- 060-VCTO-AHU-00002 HVAC ROOM (NON-ITS
L HEPA_EXHAUST AND CORRIDORS HVAC ROOM (CASK RD_FLOOR ROOM 2ND_FLOOR_RODMS
- - NORTH AREAS SUPPLY) PREP ROOM SUPPLY)| | (NORTH AREA) “(NDRTH_ AREA)
& INSTR/ELECTRICAL —_ (NORTH)
SHOP (20054.5.7 £ 1O @) (2075R)
515 CEM LS (3045A(3045) (2046)(2048)
20072002 Lo LM
570 CFM 3046
- +
= =
| z T -
s = =| e = w = S =
5 & | & el & Y o &
el e g e g el g
2 &
- = I = & 2 S
L 23100 CFM \ 4 Y Y A\
- A | 4765 CFM
Y ¥ ¥ ¥ EXHAUST AIR
= A
& B
(=]
2 3
— — — »50 CFM <[ 40 CFM
2045 CFM PORT 6800 CFM
e (NORTH) -
| 2003 (2003A
‘ 7945 CFM I ¢l osure FouiPMENT ROD
. | (NORTH) 1190 CFM Y
20074
I 1 1190 CFM
a2 00NCEM Y4755 CFm
60 CFM—\M>
— — — —| =50 cru
BOOM 200 CFMj— e e o — — — — — — —
| 5900 CFM 2001
I f4755 CFM
1190 CFM 1
[ IC.LO&UBE EQUIPMENT ROOM 1190 CFM
_ 8055 CFM | SOUTH
< (2007B)
CLOSURE_SUPPORT ROOM
| | 2155 crm .
- (SQUTH) 6910 CFM
{ 201120114
e ~R— 40 CFM
oZ 7980
& 3215 CFM Y cum
P 21820 CFM 13765 cmf ~~— — 7 — — — /" ? f
<
p 1 ¥ 7
= = = b =| Il =
r 5| b| bl | 6l © Z 5 ry g
fy 9 =1 o . o ~ ° 9 o 3l
g g @ g A&l g g ¢ 8
=
| i £
HVAC ROOM (SQUTH o
— = o e — - AREAS SUPPLY) & RR [DOR! HVAC ROOM E:E‘V”D% S
53 CORRIDER ELEVATOR LOBBY
-~ 060-VCTO-AHU-00008 MA INT/OPERATIONS 20060)(2006E (NON-1TS HEPA T VATOR ¥ ®
L STORAGE ROOM 2006F X 2006H XHAUST) S0UTH AREA) a0
[ — (2008 (2070 (Z0060) o (3050)(3002)
=| e o = = o = zl i =
I 5 1 I = = S i e S i
o o © S Iy o O o o J|
T T T T - - 9 © © [=] o © @© o [} o of
9 © " < =3 - ~ S Il ~ 9|
9 o " Q - I - &)
o S N
C Y | = I
21820 CFM

omz

00249DC_LA 2158a.ai

= 060—VCTO—E XH— 14

TO ROOM 1018 & 1019

EXHAUST
T0 ATM

A

10680 CFM

FROM ROOM 3002 ONLY

TO ROOM 2004

Figure 1.2.4-113. CRCF 1 Composite Ventilation Flow
Diagram, Tertiary Confinement
Non-ITS Exhaust and HVAC Supply

Systems
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NOTE:

060-VCTO-AHU-00009 & 060-VCTO-AHU-00010
AIR HAN N INIT

DUTY: 1 OPERATING. 1 STANDBY
RATED CAPACITY (CFM): 24000

060-VCTO-AHU-00011 & 060-VCTO-AHU-00012
AIR HANDL ING UNIT

DUTY:

1 OPERATING. 1 STANDBY

RATED CAPACITY (CFM): 24000

060-VCTO-FLT-00001 &
060-VCTO—FL T-00002

EXHAUS

LE|

NUM

1 OPERATING. 1 STANDBY

DUTY:

RATED CAPACITY (CFM):

1000

60-VCTO—E XH- 1
060-VCTO-EXH-00002
EXHAUST FAN
DUTY: 1 OPERATING. 1 STANDBY
RATED CAPACITY (CFM): 1000

Exhaust air is coming from the HEPA filter service gallery to the ITS exhaust system. The service gallery enclosure

and the exhaust ductwork is ITS. Infiltration air to the corridor will be cascaded to adjacent rooms through doors and

openings. It will be exhausted through the non-ITS HEPA filter.
CTM = canister transfer machine.

EXHAUST
O, ATM
\
=
z
&
3
1620 CFM 8
FROM ROOM 1045 & 1048 —_—— T —_—_—_—_ e ———————— = — =
820 CFM
FROM AHU-00005 & AHU-00006 |
I 660 CFM I_
. e e e e e — e e — e e — .
T LT | i
. | I L, 0c0-vcTO-FILT-00002 ——- 060-VCTO-EXH-00002
o BH HAlC 21020 CFM I
: E
- 5| B [ A
R = I |
: z
| S | e | e e o e e | [ _— e 10 CEM . m 70 ROOM 1018 & 1023
060-VCTO-AHU-00009 ) 3 r | T | I |
' | 3 | |
b4
S - - | | I | |
. | 5 g N B | = | i - o = H I
z b - = il & EI i | . g5 i
(=3 o o () ~ o (=] o
> o) © . o S o o © S o
e% 2 8 & o= 5 I ] g g gl ¢
hS = Q
Y Y Y Y
- .. — = - — 5 - — o 5 —— o5 HVAC RM_(ITS BATTERY CORRIDORS I <1£CFM— FROM ROOM 1214
; ELECTRICAL ROOM BATTERY MA INTENANCE GROLNE PLOCE
—VCTO-AHU= ROOM_HEPA EXHAUST (NORTH) HVAC ROOM
] 060-VCTO-AHU=00010 (NORMAL POWER) ROOM UNASSIGNED T T I ROOM SUPPORT AREA
[ EEEE— TRAIN A) & HVAC RooM |Y . [(70058) (10050 (LTS HEPA EXHAUST R
“ — T T T (@0 e "~ (NON-ITS SUPPLY) TRAIN A) e
POWER) ¢ UPPL (T005D) (T005E) | 077
T007A 7016 o
100 cry _(T0074) TO09YTOTO 7005 | 7077 NoTE 2
= = P
{ o {Tw | 1 .
o S sl o of 5
n o o R = | - < ol = = 750 CFM
Z e 5 & frd al £ Z FROM ROOM 1009 & 1011
&
2 Y 50 CFM Y = I o o o T0 ITS EXHAUST
° s 8 e 3
T g | = N s
21020 CFM A i A i \i 385 CFM EXHAUST FROM ROOM 1212 TO
| PHEPA FLT 00015 AND 00016
' OUTSIDE
J
NI} LA L 850 CFM
S[=—— —_—_—_—__t— e e e — — > TO ROOM 1008
| 5840 cFM
NEE =
N 51
| 2
2
H/lc ! 17330 CFM 5570 CFM TO ROOMS 1017, 1021,1022
y & 1025
: -——=-1-——=--- T I———T|——— —I.__MCF_M_.- T0 ROOM 1019 & 1024
: z b z b | = s = =
I O S S S = & =| & 5 sl 3
—_ e s — s — s — s — - o II o zl o o—lul I ) I ol
| o " oy @ S =} 0 wl o o|
ol & = & . N L & o 2R Al o
= m - b= w0 i
gl g sl & R T I B B ] - |
(=} o o
L L a1l 44y bt |
= = & 2
HVAC ROOM (ITS BATTERY
M HEPA ElaT || LaCRODM CLTS HEPA| g\ evaTor LoBBY corripors | | HVAC ROOM GAS SAMPLING| | unASSIGNED
A NNEWANE ACTR o EXHAUST TRAIN B) & (SOUTH) (NON-1TS _ROOM ROOM
T savciommmoons T CNON=\T WS MAI:‘J;S‘::‘CCET:?DM 7050 7005F) (10050 I HEPA EXHAUST) 7020
S =
,,,,,,,,,, ’ (1030)(1031 (032 (1033) (T005H) (70059 I 1035
=| w =| = = 2
s = 8 Sz oz ¢ Q Zl & = - Z
L [ o o Of (] =
S S S e 9 o © ) &
o Q) =4 N © I N 9 o) (5
o o S I o Si N N e ™) 9| o -
I M 5 S = I 2 750 CFM FROM ROOM 1030 & 1032
| G > 70 175 ExHAUST
11550 CFM Y A A A . Y
540 CFM ‘ ‘ ‘ I ‘ Y Y 2270 CFMY 2700 CFM_ . TO NON-ITS EXHAUST
FROM ROOM 1028 | P HEPA FLT 00017 AND 00018
850 CFM
—————— — — — — — — — — m—— == TO ROOM 1029

00249DC_LA_2159a.ai

Figure 1.2.4-114. CRCF 1 Composite Ventilation Flow

Diagram, Tertiary Confinement Ground
Floor HVAC Systems
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NOTE: This figure includes no SSCs that are ITS or ITWI. LLW = low-level radioactive waste.

~VCTO-AHU-! ~VCTO-AHU - ~VCTO-FCU -VCTO-F CU~ 060-VCTO-FLT-00015 & 060-VCTO-EXH-00011 &
060-VCTO-FLT-00016 060-VCTO-EXH-00012
DUTY: 1 OPERATING. 1 STANDBY DUTY: 1 OPERATING. 1 STANDBY EXHAUST HEPA FILTER PLENUM EXHAUST FAN
RATED CAPACITY : 8000 CFM RATED CAPACITY : 10000 CFM DUTY: 1 OPERATING. 1 STANDBY DUTY: 1 OPERATING. 1 STANDBY
RATED CAPACITY: 8000 CFM RATED CAPACITY: 8000 CFM
FROM ROOM 1003 _——_——————_——————————————————————————— -
EXHAUST
, | 0 ATM
OUTSIDE PA O A
AIR = I
I ; Ei
2160 CFM | =
1z | =
3]
| 0
——————l,‘i’
= . [
¥ mE:m wC 6620 CFM
B 5 h\ I 060-VCTO-EXH-00011 .
A " | | 060-VCTO-FLT-00015
060-VCTO-AHU-00015 ) z|
e prd
s = = S I
,,,,,,,, . & b fr . . o o o
frd s} & o
5 ° i i el
= 3 = ~ z g = z =
R 5 8 z 5 F z 5 0% | .
> o °
E% 8 I g 3 060-VCTO-FLT-00016 — 060-VCTO-EXH-00012 —|—>
N 3 L L Y e — o —
i [} [} ¥ v
ELEVATOR MECHANICAL ROOM. NORTH W STAGING ROOM PERSONNE HVAC ROOM
CORRIDOR MAINTENANCE oD VESTIBULE (NON-ITS LLW AREA
— e e e — AND ELEVATOR LOBBIES VESTIBULE (oD T002A) HEPA EXHAUST)
] —VCTO-AHU-0001 > T044AY(1045 @) e RET 1004 -
- - - - - I 1046 Y1048 1— = > - -— 5
+ v
| J B I g
z E &, "
| ) o |<_ | oM _¥ 3680 CFM
o = =
I a 5
3 < =
4460 CFM -l "
3780 CFM
l— — — — — — — — — — — — — — — — — — — — — — — — — — — — — TO ROOM 1005A
385 CFM
FROM ROOM 1212
9600/0 CFM
540 CFM 540 CFM TO NON-ITS HEPA
0 NON-[TS HE

9600/0 CFM
-—
060-VCTO-F CU-00005

UTILITY ROQM
1028

0/9600 CFM

540 CFM 0/9600 CFM
- —r

00249DC_LA_2160a.ai

EXHAUST DISTRIBUTION

Figure 1.2.4-115. CRCF 1 Composite Ventilation Flow
Diagram, Tertiary Confinement
Non-ITS HVAC System Supply and
Exhaust
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FROM EXHAUST FAN-TRAIN A

FROM EXHAUST FAN-TRAIN B

SIGNAL TO
OPEN D.A.
DAMPER FROM
STANDBY UNIT

060-VCTO-AHU-00013
AIR HANDLING UNIT

060-VCTO-AHU-00014
AIR HANDLING UNIT

RATED CAPACITY: 20000 CFM

DuUTY

OPERATING FAN
FATLURE SIGNAL

:100 % OPERATING

RATED CAPACITY: 20000 CFM
puTY :100 % STANDBY

TO START THIS §
UNIT C(IF 1T
IS AUTO)

SIGNAL TO
060-VCTO-AHU-00014
CONTROLS

[¢

)

E ED/C/A A

osc |

o
>
ASSNNNNNNN

NO
FC

m S/S/A
.

&
o
|
|
|

=
N
DISABLE

NO

A

- — — = TO CH CONTROL VALVE

| TO FUNCTION BLOCK XY-0105

— — — TO HW CONTROL VALVE

TO FUNCTION BLOCK XY-0105

Fc 060-VCTO-AHU-00013

mZ
U mI
T
o

r— — —|- eee—

SMOKE ALARM SIGNAL

FROM WP LOADOUT
VESTIBULE

L — — — — — — —§ IS DIRECTED TO
WAL AL FIRE ALARM PANEL
— I;EDQ ( INTERLOCK TO SHUTDOWN OPERATING
N M > UNIT AND START STANDBY UNIT
UPON DETECTION OF HIGH OR LOW
DIFFERENTIAL PRESSURE ACROSS
OPERATING UNIT WP LOADOUT
ROOM
1015
| 060-VCTO-AHU-00014
| (SEE TABLE) _J
| <J\/—
-———_ — — —— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —
|
1
L — — —— — — — - TO WP POSITIONING ROOMS (N & S)
TAl 1:
MECHANICAL COMPONENT AIR HANDLING UNIT INLET DAMPER OUTLET DAMPER SMOKE FLOW FAN DP TEMPERATURE
AIR HANDLING UNIT HS PDI PDI PDT PDI HS Z1 ZsL ZSH HS zZ1 ZSL ZSH AE AS FE FT FI PDT PDI PDS TE T TC TY
060-VCTO-AHU-00013 0018A 0012A 0013A 0014A 0014A 0011A 0011A 0011A 0011A 0017A 0017A 0017A 0017A 0016A 0016A 0018A 0018A 0018A 0015A 0015A 0015A 0019A 0019A 0019A 0019A
060-VCTO-AHU-00014 00188 00128 00138 0014B 00148 0011B 00118 00118 00118 00178 00178 00178 00178 00168 00168 00188 00188 00188 00158 00158 00158 00198 00198 001398 00198 00249DC_LA_2162c_ai

NOTE: This figure includes no SSCs that are ITS or ITWI. CH = chilled water; HW = hot water; WP = waste package.

Figure 1.2.4-116. CRCF 1 Confinement Waste Package
Loadout Room HVAC Supply System
Ventilation and Instrumentation

Diagram
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060-VCTO-AHU-00003 060-VCTO-AHU-00004

AIR HANDLING UNIT AIR HANDL ING UNIT

RATED CAPACITY: 30,000 CFM RATED CAPACITY: 30.000 CFM
DUTY t 100 % OPERATING DUTY t 100 % STANDBY

— — — — — — TO HW CONTROL VALVE

OPERATING FAN o I
FAILURE SIGNAL
TO START THIS | e TO FUNCTIONAL BLOCK XY-0105
UNIT (IF 1T o
IS AUTO)
m TO CH CONTROL VALVE
b -
N
D/C/A ! .
S/S/A N% N TO FUNCTIONAL BLOCK XY-0105
—o—o °
| H
D 0/C/A 0
< %XI i D/c |
0 o =
N N T !
i ooy |_————'————— C @H/L
s @ NS/ | [ N
_‘”.'
e /J\ _ - = | l_ |
: | . ®@® |
w
5’| O)
<<
0, o
H H c |
M
£ : |
P
D | SMOKE b |
NO A HW | |/ cH | T
FC
060-VCTO-AHU-00003 ¢
1015
A
| | SMOKE ALARM SIGNAL
‘————————SISDIRECTEDTD
FIRE ALARM PANEL
H/L H/L
%KI ( INTERLOCK TO SHUTDOWN OPERATING
N M 7 UNIT AND START STANDBY UNIT
UPON DETECTION OF HIGH OR LOW
DIFFERENTIAL PRESSURE ACROSS
OPERATING UNIT CANISTER TRANSFER
ROOM
2004
|
——‘ 060-VCTO-AHU-00004
(SEE TABLE)
0.4, —\—>
i <A —
FROM CORRIDOR 3001 @ — — — — — — — — — — — — — — — — — — — — — — — — — — - — — - — — — — — — — — — — >
FROM CORRIDOR 3002 « — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — - — - — — — — — — — — — — — A |
| |
ERGMECERRI D ORE 2006 A i i i T il i i i il i e — — -TO ROOMS 1023 & 1024
TAl 1:
MECHANICAL COMPONENT ATR_HANDLING UNIT INLET DAMPER OUTLET DAMPER SMOKE FLOW FAN DP TEMPERATURE
AIR HANDLING UNIT HS PDI PDI PDT PDI HS 71 zsL Z5H HS 71 zsL ZSH AE AS FE FT Fl PDT PDI PDS TE I c Y
060-VCTO-AHU-00003 1018A 1012A 1013A 1014A 1014A 1011A 1011A 1011A 1011A 1017A 1017A 1017A 1017A 1016A 1016A 1018A 1018A 1018A 1015A 1015A 1015A 1019A 1019A 1019A 1019A
060-VCTO-AHU-00004 10188 10128 10138 10148 1014B 10118 10118 10118 10118 10178 10178 10178 10178 10168 10168 10188 10188 10188 10158 10158 10158 10198 10198 10198 10198 | 00249DC_LA_2166¢.ai

Figure 1.2.4-117. CRCF 1 Confinement Canister
Transfer Room HVAC System
Ventilation and Instrumentation

NOTE: This figure includes no SSCs that are ITS or ITWI. CH = chilled water; HW = hot water. Diagram
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NOTE: This figure includes no SSCs that are ITS or ITWI.

FROM TEMPERATURE

060-VCTO-AHU-00001
AIR HANDLING UNIT

060-VCTO-AHU-00002
ATR HANDLING UNIT

INDICATOR (TI-1065)

FROM EXHAUST FAN

RETURN FRO

RATED CAPACITY: 24,000 CFM RATED CAPACITY: 24,000 CFM
DUTY : 100 % OPERATING DUTY : 100 % STANDBY
o o——o——o— TQ TEMPERATURE CONTROLLER
—
0
p
OPERATING FAN ©
FAILURE SIGNAL
TO START THIS
UNIT CIF IT
IS AUTO)
SIGNAL TO [Tas N O/C7A
Lo——o——o——o0—{ 060-VCTO-AHU-00002 m
CONTROL S &
3
D/C/A %m ] U/C
- o
N&Y N NS/
i ooyt P |
Sosa
zoe . NZF ‘
= _
NS 1

M
AIR DISTRIBUTION

RETURN FROM
AIR DISTRIBUTION

ﬁﬁﬁ

DISABLE

mZ
U M
T
o

TO HW CONTROL VALVE

TO FUNCTIONAL BLOCK XY-0105

TO CH CONTROL VALVE

TO FUNCTIONAL BLOCK XY-0105

TO ROOM DISTRIBUTION

A H H FC
T wl|/c
e 060-VCTO-AHU-00001
1055
A
| - — — — — — — — — —( SMOKE ALARM SIGNAL
IS DIRECTED TO
- H/L WH/L INTERLOCK TO SHUTDOWN OPERATING FIRE ALARM PANEL
m D! () UNIT AND START STANDBY UNIT
0 05 UPON DETECTION OF HIGH OR LOW
w M DIFFERENTIAL PRESSURE ACROSS
OPERATING UNIT
060-VCTO-AHU-00002 |
' (SEE TABLE)
- - _
TAl 1:
MECHANICAL COMPONENT AIR HANDLING UNIT INLET DAMPER OUTLET DAMPER SMOKE FLOW TEMPERATURE FAN DP
AIR HANDLING UNIT HS PDI PDI1 PDT PDI HS zZ1 ZsL ZSH HS zZ1 ZsL ZSH AE AS FE FT Fl TE T TC TY PDT PDI PDS
060-VCTO-AHU-00001 1058A 1052A 1053A 1054A 1054A 1051A 1051A 1051A 1051A 1057A 1057A 1057A 1057A 1056A 1056A 1058A 1058A 1058A 1059A 1059A 1059A 1059A 1055A 1055A 1055A
060-VCTO-AHU-00002 10588 10528 10538 10548 10548 10518 10518 10518 10518 10578 10578 10578 10578 10568 10568 10588 10588 10588 10598 10598 10598 10598 10558 10558 10558

CH = chilled water; HW = hot water.

Figure 1.2.4-118

00249DC_LA_2167b.ai

. CRCF 1 Confinement Second Floor
North HVAC Supply System Ventilation
and Instrumentation Diagram
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SUPPLY FROM AHU-00001 / 00002

NOTE: This figure includes no SSCs that are ITS or ITWI.

i
| -
| a
| |
| |
| |
1 [ [
0.4, —— /> l -/— 0.
ELEV&MDDRS ELEVZ& IS_'OBBY.ECSSFDQF‘]‘DORS
| | T | T
| | |
I | L -
-
I | .
| | |
| | |
| | |
y | |
% [ } N %
HVAC ROOM
(NON-ITS HEPA EXHAUST INSTRUMENT AND
& NORTH AREAS SUPPLY) |— — — — 43 ELECTRICAL SHOP - —\ HVAC RDOM_\/\_):
{—> | (CASK_PREP. RM. SUPPLY)
|
U.A.—\/\——> T | DA—\/\__) ? (2008)
o] A.——————\/\——a— A | ¥ | e 15 4
| | |
| | ]
| | |
| ! |
: | |
| | |
| | |
| | |
| | | | |
| |
CORRIDOR | CORRIDOR CORRIDOR
4 -
Q. Ai—\ />
0. A—— N> 0. Ac———/> -
3
As As AS 5,
S|
(&)
S
3
5

SUPPLY TO ROOMS
2003+ 2003A & 2007A

TO ROOMS 2003. 2007 & 2011

TO ROOM 2004

TO ROOM 2004

RETURN TO AHU-00001 7/ 00002

TO HEPA EXHAUST FLT 00003 & 00004

Figure 1.2.4-119. CRCF 1 Confinement Second Floor
North Areas Air Distribution System
Ventilation and Instrumentation

Diagram
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FROM ROOM 2006A

SUPPLY FROM
AHU-00007 / 00008

SUPPLY FROM
AHU-00001 / 00002

NOTE: This figure includes no SSCs that are ITS or ITWI. WP = waste package.

I N

_EE%%§H/L

CLOSURE EQUIP.

. @oord | ] \
i—> CLOSURE SUPPORT = = 20078 CLOSURE SUPPORT -
ROOM (NORTH) ROOM (SOUTH)

2003 2011
WP CLOSURE ROOM
2007

= -

PERSONNEL ACCESS PERSONNEL ACCESS
ROOM (NORTH) ROOM (SOUTH)
{—» (2003A -}

0.A.

00249DC_LA 2147a.ai

TO ROOM 1019

TO ROOM 1018

SIGNAL TO RESET AHU-00001 / 00002
DISCHARGE TEMPERATURE CONTROLLER

SIGNAL TO RESET AHU-00007 / 00008
DISCHARGE TEMPERATURE CONTROLLER

RETURN TO AHU-00007 / 00008

RETURN TO AHU-00001 / 00002

TO HEPA EXHAUST

Figure 1.2.4-120. CRCF 1 Confinement Waste Package
Closure Areas Air Distribution System
Ventilation and Instrumentation

Diagram
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060-VCTO-AHU-00007 060-VCTO-AHU-00008

ATR HANDL ING UNIT AIR HANDLING UNIT

RATED CAPACITY: 24,000 CFM RATED CAPACITY: 24,000 CFM
DUTY : 100 % OPERATING DUTY : 100 % STANDBY

TO THE TEMPERATURE

°—SCDNTROLLERDF e
060-VCTO-AHU-00008 r_ TO HW CONTROL VALVE

o

o

FROM TEMPERATURE
I TO FUNCTIONAL BLOCK XY-0105

INDICATOR (TI-1066) |

OPERATING FAN
FAILURE SIGNAL
TO START THIS ¢
UNIT (IF 1T )
IS AUTO)

TO CH CONTROL VALVE

TO FUNCTIONAL BLOCK XY-0105

FROM EXHAUST FAN

D/C/A
S/S/A w
N 3

|
|
|
“—s SIGNAL TO 060-VCTO-AHU-00008 |
|
|

CusNoert ZaN| NN
N N | T
} DG
E\44 H/L | ________ | ‘
2 iii . NT

z _
| |
e (=]~ - | )
RETURN FROM —_— -
AIR DISTRIBUTION q | /l\
| |
o A
3|
z 2
3|
1
|
|
|

TO ROOM DISTRIBUTION

H wlc
M E
RETURN FROM £
AIR DISTRIBUTION p
D A SMOKE N
NO HW CH
A 060-VYCT0-AHU-00007
1075
A
| - SMOKE ALARM S1GNAL
IS DIRECTED TO
o WL FIRE ALARM PANEL
oY AN ( INTERLOCK TO SHUTDOWN OPERATING
3 = ( UNIT AND START STANDBY UNIT
N M UPON DETECTION OF HIGH OR LOW

0 0
DIFFERENTIAL PRESSURE ACROSS
OPERATING UNIT

060-VCTO-AHU-00008 |

L (SEE TABLE) J

TABLE 1:

MECHANICAL COMPONENT AIR HANDLING UNIT INLET DAMPER OUTLET DAMPER SMOKE FLOW TEMPERATURE FAN DP

AIR HANDLING UNIT HS PDI PDI PDT PDI HS 71 zsL ZsH HS 71 7sL ZSH AE I FE FT Fl TE T c Y PDT PDI PDS

060-VCTO-AHU-00007 1078A 1072A 1073A 1074A 1074A 1071A 1071A 1071A 1071A 1077A 1077A 1077A 1077A 1076A 1076A 1078A 1078A 1078A 1079A 1079A 1073A 1079A 1075A 1075A 1075A

060-VCTO-AHU-00008 10788 10728 10738 10748 10748 10718 10718 10718 10718 10778 10778 10778 10778 10768 10768 10788 10788 10788 10798 10798 10798 10798 10758 10758 10758 00249DC_LA_2148b.ai

Figure 1.2.4-121. CRCF 1 Second Floor South HVAC
Supply System Ventilation and
NOTE: This figure includes no SSCs that are ITS or ITWI. CH = chilled water; DP = differential pressure; HW = hot water. Instrumentation Diagram
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SUPPLY FROM AHU-00007 & 00008

NOTE: This figure includes no SSCs that are ITS or ITWI.

SUPPLY TO ROOMS
2011, 2011A & 20078

l l l ELEV LOBBY
ELEV. LOBBY CORRIDOR CORRIDOR
0.a.—/ === ———— — — — —— — — — TO ROOM 2004
I |
| |
| |
| | RETURN TO
: | AHU-00007 / 00008
|
V : P
1 | 1 -
HVAC ROOM |
& MAINTENANCE AND OPERATIONS N
, STORAGE ROOM = =1 — HVAC ROOM !
{—> % (NON-1TS 2572 EXHAUST)
O.A.———ﬂJ\—a— T I-

'

CORRIDORS

(2006D) (2006E) (2006F) (2006H)

- g

Figure 1.2.4-122.

00249DC_LA_2149a.ai

TO HEPA EXHAUST

TO DIFFERENTIAL
PRESSURE CONTROLLER

CRCF 1 Confinement Second Floor
South Areas Air Distribution System
Ventilation and Instrumentation
Diagram
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060-VCTO-FLT-00003
HEPA FILTER PLENUM

RATED CAPACITY: 12,000 CFM
DUTY : 100 % OPERATING

| [>]
DIFFERENTIAL PRESSURE PDY
SIGNAL FROM PDI-1067 woo
ﬁ?DI H/L
QIOO
T

FROM DISTRIBUTION

060-VCTO=FL T=00004

HEPA FILTER PLENUM

RATED CAPACITY:

DUTY

12,000 CFM

: 100 % STANDBY

DIFFERENTIAL PRESSURE SIGNAL
TO ASD OF 060-VCTO-EXH-00004

FROM DISTRIBUTION  se——

FROM DISTRIBUTION  e——

o mMmI

A

060-VCTO-EXH-00003

EXHAUST FAN

RATED CAPACITY:

DUTY

OPERATING FAN ¢
FAILURE SIGNAL )

060-VCTO-EXH-00004
EXHAUST FAN

TO START THIS

060-VCTO-FLT-00003

NOTE: This figure includes no SSCs that are ITS or ITWI. ASD = adjustable speed drive.

060-VCTO=FL T-00004/060=VCTO=EXH=00004

(SEE TABLE)

12,000 CFM RATED CAPACITY: 12,000 CFM
: 100 % OPERATING DUTY : 100 % STANDBY
TO AHU-00001 & 00002
TO AHU-00007 & 00008
TO ATM
s s>/ W
11AOB ﬂl =
Y \EA09
I
@
SAMPLE @7
| PROBE
()
\\j
060-VCTO-EXH-00003 RADIOACTIVITY
MONITOR
i ®®®
A
R/t ~~H/L . L o "
TT05 {10 ) 4‘ 71 ]
A 7717
7107
A
INTERLOCK TO SHUTDOWN OPERATING
UNIT AND START STANDBY UNIT
UPON DETECTION OF HIGH OR LOW
DIFFERENTIAL PRESSURE ACROSS
OPERATING UNIT
|

TABLE 1:
MECHANICAL COMPONENT HEPA PLENUM MECHANICAL COMPONENT FAN DP FLOW BACKDRAFT DAMPER
FILTER PDI PDI PDT PDI FAN PDT PDI1 PDS HS FE FT Fl1 ZsL ZSH Z1
060-VCTO-FLT-00003 1102A 1103A 1104A 1104A 060-VCTO-EXH-00003 1105A 1105A 1105A 1108A 1109A 1109A 1109A 1107A 1107A 1107A
060-VCTO-FLT-00004 1102B 11038 1104B 1104B 060-VCTO-EXH-00004 11058 11058 11058 11088 11098 11098 11098 11078 11078 11078 00249DC_LA_2150e.ai

Figure 1.2.4-123. CRCF 1 Confinement Non-ITS HEPA
Exhaust System—Second Floor
Ventilation and Instrumentation
Diagram
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060-VN10-FCU-00001 &
060-VN10-FCU-00002
FAN COIL UNIT
DUTY: 1 OPERATING. 1 STANDBY
RATED CAPACITY : 8000 CFM

060-VNI0-AHU-00001 &
060-VNI0-AHU-00002
AIR HANDLING UNIT
DUTY:1 OPERATING., 1 STANDBY
RATED CAPACITY: 18000 CFM

060-VNI0-FCU-00003 &
060-VNIO-FCU-00004
FAN COIL UNIT
DUTY: 1 OPERATING. 1 STANDBY
RATED CAPACITY : 12000 CFM

060-VNIO-FCU-00005 &
060-VNI0-FCU-00006
FAN COIL UNIT
DUTY: 1 OPERATING. 1 STANDBY
RATED CAPACITY : 6000 CFM

060-VNI10-FCU-00007 &
060-VNI10-FCU-00008
FAN COIL UNIT
DUTY: 1 OPERATING. 1 STANDBY

060-VNIO-EXH-00001 &

060-VNIO-EXH-00002
EXHAUST FAN

DUTY: BOTH OPERATING

RATED CAPACITY : 6000 CFM RATED CAPACITY : 800 CFM

TO ROOM 1213

EXHAUST
TO,ATM
z
&
8D ®
K
EXHAUST
TO,ATM
060-VNIO-EXH-00001 =
z
&
BDD w
4
3

060-VNI0-EXH-00002

900 CFM
EXHAUST
BIRD TO ATM
SCREEN
e e I I N HVAC ROOM
(LLW AREA SUPPLY)
QUTS1DE —~ ' | 900 CFM
e z | % T00TA i N
5 T ' EXHAUST
13420 CFM MAX || Z I . $ . O ATM
2605 CFM MIN [ = 12520 CFM MAXIMUM PURGING ,
TO STANDBY' | L
UNIT |
' r________———————————TDRDDMIOO4
| o | e —————
. ] H C | 13420 CFM | I
[ | B '
| I
0
il H I I
' " Hw| |/ CcH] b = Fra — =] = fre Z
Ll & = s =+ = =1 2 i S
. ul s s =] ul °
060-VN10-AHU-00001 8 ] gl 2 ° ol w 3 S
| 28 gl s | 8 21 g 2 J
o — N — N '
HVAC_ROOM QPERATIONS SUPPORT AREAS
(SUPPORT AREA OPERATIONS SUPERVISQOR RA_CONTROL [COMMUN[CAT ] ONS|
SUPPLY) ROOM ROOM POINT ROoM 20D THrRU (2T0)
073 T0T3A @ 0054
060-VN10-AHU-00002
——h
= =
= = =
3 6 & 5 = =
] g ] 8 & s
8 = =l 3 ) °
N
10815 CFM
7000/0 CFM 10400/0 CFM 5400/0 CFM 5000/0 CFM
TRANSPORTAT ASK
\_[P55 BULE LTE TRANSPORTER NSVU T :
Al
c o - oH VESTIBULE (2 < e = = '
1014 c
H = B W daozn B HY| " AW
I—OT T—OT
- -
5000/0
fmine]  7000/0 CFM 10400/0 CFM 5400/0 CFM
060-VN10-FCU-00001 060-VNI0-FCU-00003 060-VN10-FCU-00005 060-VNI0-FCU-00007
0/7000 CFM 0/10400 CFM 0/5400 CFM 0/5000 CFM
© ©
c & S il B oH S ]
H ] A HW A HW B [Tl
TooT TooT
0/7000 CFM b 0/5400 CFM ] ./
0/10400 CFM <054 0/5000
060-VN10-FCU-00002 060-VN10-FCU-00004 060-VN10-FCU-00006 060-VN10-FCU-00008

NOTE: This figure includes no SSCs that are ITS or ITWI. LLW = low-level radioactive waste; RA = radiological access;

WP = waste package.

T ANNEX
TRUCT
1036A

CFM
T
Qo
=
©
©
N
<
-

CFM
2
a
&3
<
N
o
o

Figure 1.2.4-124. CRCF Composite Ventilation Flow
Diagram, Nonconfinement Non-ITS

HVAC System, Supp
Operations

ort and
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(GRAPPLE)
LIFTING LUG
TYP

P >
& | &) \\tI

.6?:‘» ‘ 1@, ( ‘ Ij\
| ER\

00249DC_LA_1868.ai

| \ \
BOLT DOWN LOCATION

TYP
SECTION
NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in CRCF, IHF, and WHF.
Equipment Number: 060-HTC0-RK-00001/00002//00003/00004/00005, CRCF grapple stands; ) o
51A-HTC0-RK-00002/00003/00004/00006, IHF grapple stands; Figure 1.2.4-125. Nuclear Facilities Grapple Stand
Mechanical Equipment Envelope

050-HMHO0-RK-00001/00002/00003/00004/00005/00006/00007, WHF grapple stands.
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X | ¥
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I \ N
I : N
I | I
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I | I
I ‘ ]
I ! N
I ‘ |
I ‘ N
e
PL AN

l

I L
N +

EQUIPMENT
STAND LEG

FLEVATION

NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in the CRCF, RF, WHF, and IHF.
Equipment numbers for the equipment stands are provided in Table 1.2.4-5.

TOP PLATE

CROSS BRACING

iiiiiiiiiiiiiiiiiii U'
[
[
|
|

| >——  CROSS BRACING

SECTION

(P

00249DC_LA_1881.ai

Figure 1.2.4-126. Equipment Stands Mechanical
Equipment Envelope
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R . CABLE REEL/TRENCH

PLATFORM EXTENSION
SHOWN EXTENDED

PLATFORM SECTION

T — 1
|
|
—(EART T | =ShE —=HeEs T e HeE T ORI
aill aia |
| o
| PLATFORM '
: GANTRY |
rd : ’ "N
| J( | | & ]
. : : ﬁ
HOIST { I e B —_ J ’ o '
DRIVE e I 13
’el ACCESS LADDER
A S, f
18
NOTE: This fi includ SSCs that ITS or ITWI. Thi i ti d in the CRCF, RF, and WHF. . . .
15 Tigure Includes no s fhatare or 'S equipment s usedin the an Figure 1.2.4-127. Mobile Access Platform Mechanical
Equipment Number: 050-HMCO0-PLAT-00001; 060-HMCO0-PLAT-00001; 200-HMCO0-PLAT-00001. Equipment Envelope (Sheet 1 of 2)
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HOIST DRIVE FOR
‘ PLATFORM SECTION
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TRENCH FOR CABLE
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PLATFORM GANTRY ELEVATION /B

Bﬁ£¥EUEaREXTENSIDN \\\\_///
Figure 1.2.4-127. Mobile Access Platform Mechanical
NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in the CRCF, RF, and WHF. Equipment Envelope (Sheet 2 of 2)

ELEVATION /A
\_/
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00249DC_LA_1870c.ai
SIDE VIEW.

NOTE: This fi includ SSCs that ITS or ITWI. Thi i ti d in the CRCF, RF, and WHF. . .
I Tiguire Inciddes no s thatare or 'S equipment s used n the an Figure 1.2.4-128. Mobile Access Platform Process and

Equipment Number: 050-HMCO0-PLAT-00001; 060-HMCO0-PLAT-00001; 200-HMCO0-PLAT-00001. Instrumentation Diagram
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LT

LIFTING LUGS DISENGAGED
/_/FRDM PALLET
- GRATING

L

=7

(WP SHORT)

| ]

== e ==

[innasse

LIFTING ARMS FOR
LONG PALLET

LIFTING ARMS FOR _ S ~
SHORT PALLET

TOP _VIEW

% (WP HANDL ING CRANE)

FOLDING HANDRAIL ING //]

!

=N

>

-

<

My
I

N’

7 )\

N

\ || |/(pr0~0)

ST

\Zﬁi

?H\ 1" MAX CLEARANCE

ST

LIFTING LUGS ENGAGED
WITH PALLET

A .
(SHORT PALLET)/
NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in the CRCF and IHF. WP = waste

package.

Equipment Number: 060-HMPO-BEAM-00001, CRCF waste package pallet yoke; 51A-HMP0O-BEAM-00001, IHF waste

package pallet yoke.

YOKE PIN SUPPORT
STRUCTURE

] FLOOR

\—(LUNG PALLET)

FOLDING HANDRAIL ING

N
il | Ul
YOKE PIN ¢ — __4_ 1t
Np
; i
| | |
K ‘ \\H |
S o\
N~/
1
| / g : LIFTING LUG ENGAGED
e ‘L- e /_WITH PALLET
: R S ' .
PALLET/’; N 1 FLOOR
END VIEW 00249DC_LA_1871a.ai

Figure 1.2.4-129. Waste Package Pallet Yoke

Mechanical Equipment Envelope
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ENGAGE/
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!
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|
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|

|
LEFT SIDE FT SIDE
ENGAGED ISENGAGED

o

RIGHT SIDE HT SIDE
ENGAGED ISENGAGED
—

00249DC_LA_1872b.ai

NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in the CRCF and IHF.

Equipment Number: 060-HMP0-BEAM-00001, CRCF waste package pallet yoke; 51A-HMPO-BEAM-00001, IHF waste Figure 1.2.4-130. Waste Package Pallet Yoke Process
package pallet yoke. and Instrumentation Diagram
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T0P VIEW

PIVOTING BRIDGE PLATE

—{ 1
-

o)

I ami|

— %ﬁgﬁt% L‘

li i

w

| i == =t
\/\J WHEEL CHOCKS _|_ | | j 4__
WP PALLET YOKE \MDB]LE TRAILER FORKLIFT HANDL ING WP PALLET YOKE STAND
PLATFORM FEATURE (TYP 2 PLCS)
END VIEW
SIDE VIEW 00249DC_LA_2277 ai
NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in the CRCF and IHF. WP = waste
package.
Equipment Number: 060-HMP0-RK-00001, CRCF waste package pallet yoke stand; 51A-HMP0-RK-00001, IHF waste Figure 1.2.4-131. Waste Package Pallet Yoke Stand
package pallet yoke stand. Mechanical Equipment Envelope
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TO RAIL ¢
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NOTE: This figure includes no SSCs that are ITS or ITWI.

Equipment Number: 060-HTCO0-CRN-00001, CRCF canister transfer machine maintenance crane.
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Figure 1.2.4-132. Canister Transfer Machine
Maintenance Crane Mechanical
Equipment Envelope
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NOTE: This drawing includes the RF canister transfer machine maintenance crane that has been classified as ITS. While
the RF canister transfer machine maintenance crane is ITS, the instrumentation, electrical and control devices
shown herein are non-ITS and non-ITWI. The CRCF, WHF, and IHF canister transfer machine maintenance cranes
and associated instrumentation, electrical, and control devices shown herein are non-ITS and non-ITWI. This

equipment is used in the CRCF, IHF, WHF, and RF. Figure 1.2.4-133. Canister Transfer Machine

Equipment Number: Canister transfer machine maintenance cranes: 060-HTC0-CRN-00001, CRCF; 51A-HTC0-CRN-00001, Maintenance Crane Process and
IHF; 200-HTC0-CRN-00001, RF; 050-HTCO0-CRN-00001, WHF. Instrumentation Diagram
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SIDE VIEW END VIEW

NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in the CRCF and RF.

Equipment Number: 060-HM00-RK-00002, CRCF cask handling yoke stand; 200-HM00-RK-00002, RF cask handling yoke Figure 1.2.4-134. Cask Handling Yoke Stand Mechanical
stand.

Equipment Envelope
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FRONT VIEW SIDE VIEW
NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in the CRCF and IHF. WP = waste
package.
Equipment Number: 060-HLO0-BEAM-00001, CRCF waste package shield ring lift beam; 51A-HL00-BEAM-00001, IHF waste Figure 1.2.4-135. Waste Package Shield Ring Lift Beam
package shield ring lift beam. Mechanical Equipment Envelope
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NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in the CRCF and IHF. WP = waste

package.

Equipment Number: 060-HL00-RK-00002, CRCF waste package shield ring lift beam stand; 51A-HL00-RK-00001, IHF waste

package shield ring lift beam stand.
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Figure 1.2.4-136. Waste Package Shield Ring Lift Beam
Stand Mechanical Equipment Envelope
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(ToP OF CONCRETE)

NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in the CRCF and IHF. WP = waste
package.

Equipment Number: 060-HL00-75-00001/00002, CRCF waste package transfer carriage docking stations;
060-HLOO0-TRLY-00004/00005, CRCF waste package transfer carriage 1/2; 51A-HL00-75-00001, IHF
waste package transfer carriage docking station; 51A-HLOO-TRLY-00002, IHF waste package transfer

carriage.
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Figure 1.2.4-137. Waste Package Transfer Carriage

Docking Station Mechanical Equipment
Envelope Plan, Elevation, and Section
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NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in the CRCF and IHF. A carriage transfer
drive motor running signal is interlocked with the waste package transfer trolley power feed to prevent it from moving

while a waste package is being transferred.

Equipment Number: 060-HL00-75-00001/00002, CRCF waste package transfer carriage docking stations;
060-HLO0-TRLY-00004/00005, CRCF waste package transfer carriage 1/2; 51A-HL00-75-00001, IHF
waste package transfer carriage docking station; 51A-HL00-TRLY-00002, IHF waste package transfer

carriage.
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Figure 1.2.4-138. Waste Package Transfer Carriage
Docking Station Process and
Instrumentation Diagram
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This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-38.

NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in the CRCF. Section views are shown on

Sheet 2 of Figure 1.2.4-139. Figure 1.2.4-139. Loadout Platforms Mechanical

Equipment Number: 060-HLO0-PLAT-00001/00002/00003, CRCF loadout platform 1/2/3. Equipment Envelope (Sheet 1 of 2)
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NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in the CRCF.
WP = waste package. Section locations are shown on Sheet 1 of Figure 1.2.4-139.

This figure has been designated Official Use Only
under the Freedom of Information Act (5 U.S.C. 552),
Exemption 2, Circumvention of Statute.

This figure is included in Appendix A: Information
Designated as Official Use Only, as Figure A-38.

Figure 1.2.4-139. Loadout Platforms Mechanical
Equipment Envelope (Sheet 2 of 2)
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FACILITY | LOADQUT PLATFORM CONTROL RAISED LIMIT | LOWERED LIMIT
FSUTIRAIL AREA NO. | EQUIPMENT NUMBER | >YSTEM CODE SWITCH SWITCH SWITCH
060-HL00-PLAT-00001 HLOO HS—-0001 ZSH-0001 7SL-0001
HLOO HS—-0002 ZSH-0002 7SL-0002
CANISTER RECEIPT AND 060 060-HL 00—PL AT-00002
CLOSURE FACILITY (CRCF) HLOO HS—-0003 ZSH-0003 7SL-0003
060-HLOO-PLAT-00003 HLOO HS—-0004 ZSH-0004 7SL-0004
51A-HLOO—PLAT-00001 HLOO HS-0001 7SH-0001 7SL-0001
INITIAL HANDLING FACILITY (IHF) 514
51A-HLOO-PLAT-00002 HLOO HS-0002 ZSH-0002 75L-0002

NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in the CRCF and IHF.
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Figure 1.2.4-140. Loadout Platform Process and

Instrumentation Diagram
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NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in the CRCF, RF, and WHF.
Equipment Number: 050-HMCO0-FRM-00001, WHF cask tilting frame; 060-HMCO-FRM-00001, CRCF cask tilting frame; Figure 1.2.4-141. Cask Tilting Frame Mechanical
200-HMCO0-FRM-00001, RF cask tilting frame. Equipment Envelope
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NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment in the WHF is ITS, but it is non-ITS in the IHF and

CRCF. Figure 1.2.4-142. Nuclear Facilities Truck Cask Lid

Equipment Number: 050-HMHO0-HEQ-00010/00011, WHF truck cask lid adapter; 060-HMH0-HEQ-00001/00002, CRCF truck Adapter Mechanical Equipment
cask lid adapter; 51A-HMHO0-HEQ-00001, IHF truck cask lid adapter. Envelope
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NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in the CRCF and RF.

Equipment Number: 200-HM00-RK-00001, RF horizontal cask stand.
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(TYP 4 PLCS)

SIDE VIEW

00249DC_LA_1853a.ai

Figure 1.2.4-143. Horizontal Cask Stand Mechanical

Equipment Envelope
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SIDE VIEW

NOTE: This figure includ SSCs that ITS or ITWI. Thi i ti d in the CRCF, RF, and WHF. . . iy
IS Tigure Includes no s thatare or s equipment is used in the an Figure 1.2.4-144. Horizontal Lifting Beam Stand

Equipment Number: 200-HMC0-RK-00001, RF horizontal lifting beam stand. Mechanical Equipment Envelope
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NOTE: This figure includes no SSCs that are ITS or ITWI. This equipment is used in the CRCF, RF, and WHF.

Equipment Number: 060-HMO00-ELEV-00001, CRCF mobile lift; 200-HM00-ELEV-00001, RF mobile lift;
050-HMO0-ELEV-00001, WHF mobile lift.
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Figure 1.2.4-145. CRCF, RF, and WHF Mobile Lift
Mechanical Equipment Envelope
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NOTE: This figure includes no SSCs that are either ITS or ITWI.
Equipment Number: 060-CR00-DR-00013/00014/00015, CRCF personnel confinement doors; Figure 1.2.4-146. Nuclear Facilities Personnel .
200-RF00-DR-00004/00005/00006/00007, RF personnel confinement doors; Confinement Single Door Mechanical
050-WH00-DR-00005/00006/00007/00013/00014, WHF personnel confinement doors. Equipment Envelope
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Figure 1.2.4-147. CRCF Shield Window Mechanical
Equipment Number: 060-HTCO0-OWND-00001/00002/00003/00004; 060-HW00-OWND-00001/00002; Equipment Envelope Elevation and
060-HL00-OWND-00001/00002. Sections
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