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FOREWORD

This report presents & summary desion adescription of the Conceptual Design
for an Inteagral Monitored Retrievable Storace (MRS) Facility, as prepared by
The FRalph M. Parsons Company unoer an A-E services contract with the
Richland Operations Office of the Department of Energy. More detailed
requirements and data are in the Basis for Design and other portions of the
Design Report, bound under separate cover, and available for reference
information.

The adata provided in this Design Description include contributions by the
waste Technology Services Division of Wwestinghouse Electric Corporation
(WEC), which was responsible for the development of the waste receiving,
packaging, and storage systems, and Golder Associates Incorporated (GAI),
which supported the desian development with program studies. Both WEC and
GA]l were under subcontract to The Ralph M, Parsons Company.

The MRS Facility design requirements, which formed the basis for the design
effort, were prepared by Pacific Northwest [aboratory for the U.S. Depart-
ment of Enerqy, Richland Operations Office, in the form of a Functional

-

Design Criteria (FDC) document, Revision 2, dated March 1985,

After the finalizing of the desiagn documents, Revision 4 ot the FDC was
approved. Because of schedule constraints, only the Regulatory Assessment
Document and the Executive Summary were revised to reflect changes in the
criteria. The primary technical areas that were revised and will reguire
future design modification are as follows:

(1) Ratio of rail/truck cask receipt
Impact: The increase in rail casks changes the handling and related
gecontamination reguirements, requiring revision of the amount of
potentially contaminated wastes produced and subsequently processed
in low-activity radwaste,

(2) S1te data specific to Clinch River
Impact: The increase in wind speeds revises the wind loads for the
Non-Category 1 structureg, potentially increasing Structural member
sizes. The decrease in degree-days affects the fuel oil supply
requirements and the related storage capacity of fuel oil.

(3) Quantity of West Valley high-leve)l waste
Impact: The storage cask gqguantity may require revision. No design
chanoess are anticipated for the Receiving and Handling Builaing.
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DESIGN DESCRIPTION
INTRODUCTION

The Basis for Design established the functional requirements and design
criteria for an Integral Monitored Retrievable Storage (MRS) facility. The
MRS Facility design, described in this report, is based on those require-
ments and includes all infrastructure, facilities, and equipment required to
routinely receive, unload, prepare for storage, and store spent fuel (SF),
high-level waste (HLW), and transuranic waste (TRU), and to decontaminate
and return shipping casks received by both rail and truck. The facility is
complete with all supporting facilities to make the MRS Facility a self-
sufficient installation.

The MRS Facility has the capability to receive and store a minimum of 3,600
metric tons of uranium (MTU) per year, primarily as spent fuel and a small
amount (less than 20 MTU/yr equivalent) as HLW. It has in building lag
storage capacity for 1,000 metric tons of consclidated fuel in canisters,
plus an oputdoor storage capacity of 15,000 MTU of SF and a small amount
(less than 100 MTU/yr eguivalent) of HLW. The design assumes a spent fuel
mix of 60% by weight from pressurized water reactors (PWRs) and 40% by
weight from beiling water reactors (BWRs), based on 0.462 MTU per PWR
assembly and 0.186 MIU per BWR assembly. It is capable of retrieval and
shipment of at least 3,600 MTU/yr or equivalent per year of canistered spent
fuel and waste to a geologic repository for disposal.

The receipt rate, in terms of fuel assemblies, is 12,400 fuel assemblies (60
wt® PWR/40 wt® BWR).

The cpent fuel received at the MRS Facility may t full intact assemblies,
either packaged or bare, or disassembled and conso ' ated in canisters. Full
intact assemblies fuel can be received either sra.ed in canisters as one
unit or disassembled and consolidated in canisters. At the MRS Facility,
fuel rods can be consolidated in canisters capable of containing all of the
fuel rods from whole numbers of either PWR or BWR assemblies. Nonfuel-
bearing components of disassembled spent fuel assemblies will be reduced in
volume and packaged in preparation for onsite storage.

The MRS Facility is capable of receiving shipments by rail and truck, and
can receive, unload, load, and ship all standard rail and truck SF, HLW, and
RHTRU shipping casks. For design purposes, it wau assumed that the spent
fuel will be received 50 wt% by rail and 50 wt¥ by truck. Nonstandarg or
off-normal cask shipments are routed to a special onsite lag storage area
while determination is made as to the procedure to follow for routing
through the MRS Facility handling and storage process.

The detailed description of the MRS Facility 1is provided 1in subsequent
sections.

PARSONS —
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SECTION )
IMPROVEMENTS TO LAND
1.1 INTRODUCTION

The cancelled Clinch River Breeder Reactor Project, in Tennessee, has been
selected as the primary site for the MRS Facility. The DOE OQak Ridge
Reservation and the cancelled Hartsville Nuciear Power Plant (both in
Tennessee ) have been designated as alternate sites. Civil site development
plans have been developed for a conceptual design of the MRS Facility at the
Clinch River site. In addition, general facility layout drawings were
developed for the MRS Facility at both the Hartsville and Qak Ridge sites.
The conceptual design at the Clinch River site is described in this section
and the differences at the alternate sites are described in Appendix F.

1.2 FACILITY LAYOUT

The primary storage concept is that of using sealed storage casks to store
SF, HLW and HAW/RHTRU.

The overali site plan for the MRS Facility comprises three distinct areas:
the limited accesc area, the protected area, and the storage area. Two site
plans have been developed for the Clinch River site; one plan is of the
primary storage concept and the other is of the alternate storage concept.
The layout of the limited access, protected, and storage areas of the two
concepts 1s discussed in this section,

I.2.1  PRIMARY STORAGE CONCEPT - SEALED STORAGE CASKS

The overall site plan of the sealed storage cask concept at the Clinch River
s1te 15 as shown on Drawing H-3-56725. This drawing shows the limited access
anc protected areas at the south end of the site, and the storage area to
the north. The layout of the MRS Facility on this site was developed us’ing,
as much as practicable, the area previously disturbed for the Clinch Kiver
Breeder Reactor Plant (CRBRP). The protected and limited access areas
occupy, for the most part, the area previously disturbed. The MRS Facility
layout for the primary storage concept at Clinch River, as shown on Drawing
H-3-56726, encompasses approximately 303 acres of land (from the top of cut
to the toe of slope).

The R&H Building, located within the protected area, is located at the
northern end of the existing CRBRP temporary parking areza. This area has
already been leveled, and provides a foundation of continuous, unweathered
rock for most of the R&H Building. The protected area also contains the
Standby Generator Building, Steam Generator Building, Cooling Tower and
Chemical Building, CHTRU Facility, and the Protected Area Gatehouse.

1=1 2B
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Access control for persornnel and nonradicactive shipments entering the
protected area 15 provided at the Protected Area Gatehouse. The Protected
Area Gatehouse is Jocated at the entrance to the protected area from the
limited access area. Control of shipments containing radioactive material is
provided at the Inspection Gatehouse, which is located at the northwest
corner of the protected area.

Lag storage for railcars is provided on both the north and south sides of
the R&H Building; truck Tag storage is provided north of the R&H Building.
The fenced-off normel shipment storage area is located northeast of the R&H
Building.

Security requirements for the protected area are met by the provision of two
g-ft-high fences with the 100-ft alarm zone between them, the patrol road
around the 1inside perimeter, and the Protected Area Gatehouse at the
entrance. The outer security fence is located a minimum of 328 ft (100 m)
from all spent-fuel handling and storage facilities to meet the requirements
of 10 CFR 72. A 100-ft-wide isolation zone is provided on the cutside and a
minimum 50-ft-wide isolation zone is provided on the inside of the double
security fence. Alarm zone monitoring and closed-circuit television (CCTV)
surveillance are discussed in Section 25.

The limited access area is located south of the protected area. The indus-
trial area, containing the cask manufacturing and concrete batch plant, is
located at the eastern end of the limited access area. The relative loca-
tions of the industrial, limited access, and protected areas were determined
with regard to security, accessibility, and the functional relationships
between the areas. The cask manufacturing plant, for example, is located as
close as practical to the back side of the R&H Building to keep the travel
distance of the cask transporter to 2 minimum.

The site plan for the limited access and industrial areas is shown on
Urawing H-3-56727, Sheet 1. This drawing shows the Administration Building,
Security Building, and Fire Station, all located near the main entrance to
this facility. The Main Gate/Badgehouse, located at the main entrance,
provides access control for all personnel and nonradiocactive shipments
entering the facility. Shipments containing radioactive material will enter
the facility directly into the protected area through the Inspection Gate-
house. The Site Services Building, Vehicle Maintenance Building, and the
Warehouse are grouped together because they are all functionally related. An
area is allocated for the site maintenance vehicles not far from the Site
Services Building, where the maintenance vehicles will be controlled. Fuel
storage tanks are located east of the warehouse adjacent to the industrial
area. The water treatment building is located on the west end of the limited
access area to be in close proximity to the existing water supply line. The
Sewage Treatment Plant is adjacent to the Water Treatment Building and
centrally located relative to the sources of sewage. This location also
accounts for the direction of the prevailing winds.

The heliport for emergency medical evacuation is located outside the 1imited
access area near the industrial area.
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Security requirements for the limited access area are met by the 8-ft-high
chain-1ink fence surrounding the area and by the Main Gate/Badgehouse for
access control,

The sealed storage cask facility is located at the northern end of the MRS
Facility. The storage facility, shown on Drawing H-3-56727 (Sheet 3), is
designed to safely store 15,000 MTU of spent fuel and 100 MTU equivalent of
HLW. The sealed storage casks are stored on 18-in,-thick concrete pads, 37
ft wide. Each pad contains two rows of casks. The cask layout on the support
pad is shown on Drawing H-3-56729 (Sheet 1). The concrete support pads are
spaced 50 ft apart to allow access for the transport vehicle and emplacement
crane. The layout of suppori pads is shown on Drawing H-3-56727 (Sheet 3). A
total of 22 concrete suppori pads, varying in length from 132.50 to 829.50
ft, are shown to store the 1,760 sealed storagc casks used to meet the
storage requirements, The 1,760 casks include 129 casks required to store
onsite~generated HAW/RHTRU.

Space is provided in the southern part of the storage facility for 132
transportable metal (dual-purpose) casks. These casks are laid out in two
double rows, each 37 ft wide. A 50-ft-wide space has been provided between
the double rows for transport vehicle and emplacement crane access. A layout
of these casks 15 shown on Drawing H-3-56729 (Sheet 1).

Security requirements for the storage area are met by the provision of two
8-ft-high fences, with a 100-ft alarm zone between them, surrounding the
three exposed sides of the storage area. A 100-ft-wide isolation zone is
provided on the outside and a 50-ft-minimum-wide isolation zone is provided
on the inside of the double security fence. For the most part, a single
4.5-ft- high, barbed-wire fence 1is located 1,476 ft (450 m) from the
centerline of the outermost row of sealed storage casks, where air-scattered
radiation dose rates cre 25 mrem/yr per 10 CFR 72. On the east side of the
storage yard, the 4.5.ft-high fence follows along the inside of the road
that is adjacent to the Clinch River; thus, it is less than 1,476 ft (450 m)
from the sealed storage casks. Where this occurs, the embankment that is
provided at the outer edge of the exterior isolation zone protects the
public from direct radiation., The south side of the storage area abuts the
protected area containing the R&H Building. A single B8-ft-high fence
separates the storage area from the remainder of the protected area
containing the R&H Building. The exterior fence of the double fence is
located a minimum of 328 ft (100 m) from the stored material. Alarm zone
monitoring and closed-circuit television surveillance are described in
Section 3.8. Access to the storage facility is through the protected area
and is controlled at the Protected Area Gatehouse. The storage area gate
station 1is located at the entrance to the storag. area. A patrol road is
also provided along the inside of the interior fence.

1.2.2 ALTERNATE STORAGE CONCEPT - FIELD DRYWELLS

The alternate storage concept is that of using field drywells to store SF,
HLW, and HAW/RHTRU.

1-3 28
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The overall site plan of the field drywell concept at Clinch River is shown
on Drawing H-3-56732. The facility Jlayout of the 1limited access and
protected areas for the field drwell concept is the same as the lTayout for
the sealed storage cask concept, with the following two exceptions. The
drywell concept does not require & cask manufacturing and concrete batch
plant; therefore, the industrial area, with its access road and raiiroad,
does not exist for this concept. The second difference is that the heliport
is located adjacent to the employee parking lot nearer to the Main Gate/
Badgehouse. The MRS Facility layout for the alternate storage concept at
Clinch River as shown on Drawing H-3-56733 encompasses approximately 465
acres (from the top of cut to the toe of slope).

The field drywell storage facility i1s located at the northern end of the MRS
facility. The storage areaz shown on [rawing H-3-56734 (Sheet 3) is designed
to safely store 15,000 MTU of spent fuel and 100 MTU equivalent of HLW. The
storage area is divided into cells separaeted by access roads. The storage
facility stores 13,555 spent-fuel drywells, 1,619 nonfuel-bearing and HLW
drwells, and 1,154 drwells for ontite-generated waste. It also contains
the storage area allocated for the 132 transportable metal casks. An
enlarged plan of the southern part of the storage area is shown on Drawing
K-3-56736 (Sheet 1). This drawing shows the spacing of spent-fuel dryweils
at 16 ft center to center. The spacing for the secondary waste and
onsite-generated waste drywells is 10 by 5.5 ft. The 1layout of the
transportable metal casks is similar to the layout used in the primary
storage concept, providing transport vehicle and emplacement crane access.
The other cells in this storage facility contain the remaining spent-fuel
drywells.,

Security requirements are met by the provision of two 3-ft-high fences with
@ 100-ft alarm zone between them surrounding the exposed sides of the
storage area. A 100-ft-wide isolation zone is provided on the outside and a
50-ft-minimum-wide isolation zone 1is provided on the inside of the double
security fence. A single 4.5-ft-high, barbed-wire fence is located 1,476 ft
(450 m) from the edage of the outermost transportable metal cask, where the
air-scattered radiation dose rate is 25 mrem/yr per 10 CFR 72. The south
side of the storage facility that abuts the protected area containing the
R&H Building is separated from it by a single 8-ft-high fence. The exterior
fence of the double fence is located a minimum of 100 m from the stored
material, Alarm zone monitoring and closed-circuit television surveillance
are described in Section 3.8B. Access to the storage facility is through the
protected area and is controlled at the Protected Area Gatehouse. The
storage area gate station 1is Jocated at the entrance to the storage
facility. A patrol road is provided around the inside perimeter of the
entire storage facility.

1.3 ACCESS AND CIRCULATION

1.3.1  PRIMARY STORAGE CONCEPT

Rail and road access to the MRS Facility for the primary storage concept is
shown on Drawing H-3-56725. The rail and road layouts for the entire MRS

1-4 2B
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Facility are shown on Drawing H-3-56726. Drawing H-3-56727, sheets 1 and 2,
shows the layouts in more detail.

Rail access is provided to the site by connecting to the existing Norfolk
Southern rail spur Just north of the (Oak Ridge Gaseous Diffusion Plant
(ORGDP ). This new spur continues east and then south around the ORGDP to
Highway 58.

A rail underpass 1is provided to cross Highway 58. After crossing under the
highway, the railroad turns southwest and follows Highway 58 until it
reaches the river road leading to the site, The rail spur crosses the river
road at grade and follows the road on the river side up to the site. Rail
shipments carrying radicactive material to the site will be brought by
Norfolk  Southern locomotives around the ORGDP wup to the Inspection
Gatehouse, where they will be switched to an MRS yard engine. Nonradioactive
shipments, sucn as fuel oil, or supplies for the warehouse, will be switched
from the Norfolk Southern engines to the MRS yard engines outside of the
Main Gate/Badgehouse. Rail shipments for the cask manufacturing and concrete
batch plant can be taken right up to the plant by the Norfolk Southern
engines, or they can be switched with yvard enqgines at the turnout near the
Inspection Gatehouse.

Rail shipments containing radiocactive material will be inspected at the
Inspection Gatehouse, then routed onto one of the two tracks that are pro-
vided for each of the north and south receiving bays of the R&H Building. A
rail storage yard is provided on both the northr and south side of the R&H
Building. Fach storage yard consists of five body tracks. One track is
provided for incoming spent fuel cars, one for outgoing spent fuel cars, one
for empty incoming repository cars, one for full outgoinyg repository cars,
and the fifth one for both incoming cars carrying repository overpack
canisters and tne associated outgoing empty railcars. These storage yards
are connected to both ends of the respective receiving bays of the R&H
Building to provide flexibility for unloading and loading the railcars.

Rail shipments of supplies going to the warehouse or fuel oil shipments to
the fuel storage tanks are routed through the main entrance and are con-
trolled at the Main Gate/ladgehouse. A rail spur and storage tracks are
provided for the warehouse, This same spur continues beyond the warehouse to
serve the fuel tanks. A spur 1is also provided into the vehicle maintenance
facility. Another spur 1is also provided to the cask manufacturing and
concrete batch plant for sand, gravel, and cement shipments,

Trucks and autos coming to the site will arrive via Highway 58. They will
exit onto the river road which leads to the main access road to the MRS
Facility. Trucks carrying radioactive shipments will enter the protected
area directly through the Inspection Gatehouse. A 24-ft-wide road leads from
the Inspection Gatehouse to both the north » d south receiving bays of the
REH Building. Access is provided from * - ¢ to the truck lag storage
area. A road 15 provided from the back si. Jf the receiving bays of the R&M
Building and off-normal shipment storage back to the truck lag storage area.
The truck lag storage area can also be bypassed. A 50-ft-wide transport
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vehicle road is provided from the back side of the R&H Building to the Cask
Manufacturing Plant and to the SF, HLW, and HAW/RHTRU storage area. Gates,
normally closed, are provided where the transport vehicle passes through the
security fence. A patrol road is provided inside the interior security
fence. This patrol road is also used for access to the Standby Generator
Building.

Controlled access to the limited area is provided at the Main Gate/Badge-
house. Employees are required to park outside the limited access area.
Special-permit vehicles and supply vehicles are allowed onsite after inspec-
tion at the Main Gate/Badgehouse. Access to all of the facilities in the
Timited access area is provided by a network of 24-ft-wide roads. Vehicular
access is provided on all sides of the buildings for fire protection
vehicles. Where required, vehicular access to the buildings is provided.
Sidewalks are provided from the Main Gate/Badgehouse to all of the facili-
ties *n the Jimited access area. Access ramps for the handicapped are
provided at tiie road intersections and building entrances, where required.
Vehicle and pedestrian access from the limited access area to the protected
area 1. provided via the protected area gatehouse.

The main access road to the facility continues past the turnoff for the
limited access area to the cask manufacturing and concrete batch plant, as
well as the heliport.

Access to the storage facility is by the transport vehicle road, which comes
from the R&H Building from the south. A motor-operated (card-actuated) gate
is provided at the entrance of the storage facility to separate the storage
facility from the remainder of the protected area. A minimum of 50-ft access
is provided between all of the concrete support pads as well as the trans-
portable metal cask storage area. A minimum 80-ft-wide corridor is provided
at the ends of the concrete pads to allow for transport vehicle turning. A
patrol road is provided along the interior fence for security vehicles.

1.3.2  ALTERNATE STORAGE CONCEPT

Rail and road access to the MRS Facility for the aiternate storage concept
is shown on Drawing H-3-56732; an overall layout of the rail and road
layouts within the MRS Facility is shown on Drawing H-3-56733. Drawing
H-3-56734, Sheets 1 and 2, shows the layout in more detail for the protected
and limited access areas. As can be seen from these drawings, access and
circilation is basically the same for both the primary and alternate storage
concepts. An obvious difference is that the cask manufacturing plant is not

reqguired and no road or rail access is provided beyond the limited access
area.

Access to the s<torage facility is by the transport vehicle road from the RLH
Building from the south. A motor-operated (card-actuated) gate is provided
at the entrance of the storage area to separate the storage facility from
the remainder of the protected area. A main access road, 36 ft wide, runs
from the entrance to the northern end of the facility. A 24-ft-wide access
road serves the central-eastern cell because of its lower elevation. This is
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to reduce earthwork costs. A perimeter patrol road is provided, which
connects to the main access road at the northern and southern ends of the
facility.

The shielded transport vehicle carrying casks to the drywells will travel
along the access roads until it reaches the storage cell for unloading. It
enters the cell from either one of the central access roads. Access from the
patrol roads directly into a storage cell is not possible because the main
drainage ditches run alongside of them. Once inside a storage cell, the
shielded transport vehicle can travel freely, usually straddling the
drywells wo reach its destination,

The double rows of the transportable metal casks are spaced 50 ft apart to
provide access for the transport vehicle and the emplacement crane.

1.4 ROADS, PARKING, AND WALKWAYS

1.4.7  PRIMARY STORAGE CONCEPT

Three types of roads are used a2t the MRS Facility: the primary road, the
tertiary road, and the transport vehicle road. The limits of these three
types of roads are shown on Drawing K-3-56727, Sheets 1, 2, and 3.

Typical road cross sections are shown on Drawing H-3-56730, Sheet 1. The
primary road is an asphalt road, 24 ft wide. Two variations of this road are
used, one with 6-ft-wide shoulders, the other with curb and gutters. The
main access road to the MRS Facility and from the Inspection Gatehouse to
the R&H Building, the off-normal storage, and the lag storage areas are
designed for the heavy trucks carrying radioactive shipments. The primary
roads throughout the limited access area, as well as the parking lots, are
designed for H-20 loadings.

The tertiary road is a 20-ft-wide gravc road. This road is mainly designed
for light traffic, such as the patrol vehicles. However, the section of this
road used for access to the Standby Generator Building is designed to
accommodate the anticipated heavier traffic.

The transport vehicle road is a 50-ft-wide gravel road. This road is
designed to accommodate the transporter traffic for the transportable metal
cask, as well as the tracked concrete cask transport vehicle.

The only defined road in the storage facility is the patro)l road. This road
is a 20-ft-wide tertiary road designed for light traffic, such as security
vehiclies. A typical section of a tertiary road is shown on Drawing
H-3-56730, Sheet 1.

The access areas between and around the storage pads is paved with & 12-in,
aggregate base on top of 12 in. of well-compacted subgrade designed to
support the tracked transport vehicle used for the sealed concrete storage
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casks, the rubber-tired transport vehicle used for the transportable metal
casks., and the tracked emplacement crane. The transportable metal cask
transport vehicle is the controlling factor in this cross section of the
storage facility.

No designated parking areas or walkways are provided in the storage facility.
1.4.2  ALTERNATE STORAGE CONCEPT

Thre same three types of roads that are in the primary concept are used in
the alternate concept. The only difference is the design of the transport
vehicle road. The road is similar to that in the primary concept, except
that it is a 30-ft-wide gravel road. This transport vehicle road is designed
to accommodate the trensporter traffic for the transportable metal cask, as

well as the rubber-tired, shielded transport vehicle used to transport can-
isters to the field drywells,

Primary roads and patrol roads are designed the same as in the primary
concept. The limits of the three types of roads in the alternate concept are
shown on Drawing H-3-56734, Sheet. 1, 2, and 3.

The three type; of roads in the storage facility are the 36-ft-wide access
road, the 24-ft-wide access road, and the 20-ft-wide patrol roads. Both
access roads, as well as the entire surface of the storage cells, are paved
with & 12-in. aggregate base course on top of a 22-in. subbase on a sub grade
of which the top 12 in. has been recompacted. These roads and all surfaces
are designed to support the rubber-‘ired shielded transport vehicle, as well
as the emplacesnent crane and transport vehicle for the transportable metal
casks. The high wheel ioads of the rubber-tired shielded transport vehicle
dictate the cross section of the storage facility. The patrol road is
designed for light traffic, such as security vehicles. Typical sections of
the transport vehicle road and the tertiary (patrol) road are shown on
Drawing H-3-56730 (Sheet 1).

No designated parkiny areas or walkways are provided in the storage facility.

1.5  RAILROADS
1.5.1  PRIMARY STORAGE CONCEPT

The main access rail spur to the MRS Facility, as well as all the rail Spurs
and storage yards inside the facility, conform to the reguirements of the
Norfolk Southern Railroad Company standards. A1l rail turnouts are provided
with manual switches. In addition, the turnout in front of the Inspection
Gatehouse 1is provided with an electronic switch that is controlled at the
Alarm Monitoring System (AMS). Typical sections for single and multiple
tracks are shown on Drawing H-3-56730 (Sheets 1 and 2).

1.5.2  ALTERNATE STORAGE CONCEPT

Except for the reil to the Cask Manufacturing Facility, the railroad des ign
for the alternate storage concept is the same as that for the primary
storage concept.
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An interceptor ditch 1is provided along the northern side of the storage
facility to divert any overland flow that might be flowing toward the site.

1.6.2 ALTERNATE STORAGE CONCEPT

The drainage of the limited access and protected areas in the alternate
storage concept is basically the same as that in the primary concept. Minor
differences occur because the cask manufacturing plant is not part of the
alternate concept. The grading and drainage plan for the limited access and
protected areas of the alternate storage concept is shown on Drawing
H-3-56735, Sheets 1 and 2,

The general drainage concept for the storage facility is sheet flow across
the storage cell to ditches and culverts that carry the water to the runoff
ponds. Finish grades are set to follow the existing contours as much as
practicable to minimize cut-and-fill operations. The grading and drainage
scheme for the storage facility at the Clinch River site is shown on Drawing
H-3-56735, Sheet 3.

An interceptor ditch is provided along @ portion of the western side of the

storage facility to divert overland flow that might be flowing toward the
site.

The storage area is designed with a high point ridge running north and south
down the center. Water sheet-flows to the east and west patrol riuads, where
collector ditches are provided. These ditches run to the culverts which flow
through the security fence to the runoff ponds. Manproof barriers are
provided where the culverts pass through the fence. There is no ditch or
swale between the central access roads and the storage cells, allowing for
easy transport vehicle access,

Corrugated-metal pipe culverts are provided to route the ditches under the
east and west patrol roads and through the security fences. Finish grades in
the storage facility are a maximum of 3%. In the spent fuel drywell storage
cells, water generally sheet-flows to the ditches, but is diverted around
the drywells by small swales, as shown on Drawing H-3-56736, Sheet 1. In the
storage cell containing the transportable metal casks, the secondary waste,
and onsite-generated HAW/RHTRU drywells, water sheet-flows between the
foundations of the transportable metal casks. The drainage pattern for this
storage cell is shown on Drawing H-3-56736, Sheet 1, Also shown on this
drawing is the drainage pattern for the secondary waste and onsite-generated
HAW/RHTRU storage drywells., Runoff is diverted to swales that run through
the rows of drywells to the collector ditches.

1.7  FLOOD PROTECTION

The MRS Facility at the Clinch River site is located well above the 100-yr
flood plain., It is also located above the Probable Maximum Flood (PMF) level
and the flood surge level. The 100-yr flood level is at approximately el.
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750 MSL, the PMF is el. 782.6 MSL, and the flood surge level is el. 809.2
MSL.

The finish floor elevation of the R&H Building is at el, 820, and the
support buildings are all above el. 813 MSL.

In the primary storage concept the storage area is at elevation 870 MSL and
above. The interceptor ditch, located at the northern end of the facility,
will divert any runoff from the higher ground to the north.

In the alternate storage concept the storage area is at elevation 827 MSL
and above. The interceptor ditch, Jlocated on the western side of the
facility, will divert any runoff from the higher ground to the west. The
drainage system in all areas is designed to preclude flooding from onsite
precipitatior. runotf.

1.8 LANDSCAPING

Landscaping at the MRS Facility is limited to the following areas: the main
entrance to the site, the employee parking lot outside the limited access
area, the front of the Administration Building, the area between the Admini-
stration Building and the Main Gate/Badgehouse, the area around the Sewage
and Water Treatment Buildings extending to the Main Gate/Badgehouse, and the
walkways leading to the Site Services Building, Security Building, and Fire
Station. Landscaping 1is also provided at the entrance to these same
buildings. In the protected area, landscaping is provided along the walkway
to the R&H Building, around the parking area for the R&H Building, and at
the entrances to the R&H Building.

Landscaping consists of trees, shrubs, and ground cover commensurate with
the site location and type of facilities constructed. Plant species used are
tolerant of the specific site conditions. Irrigation is not provided, as it
is not required for landscaping at the Clinch River site.

A1l disturbed earth areas not covered by structures, paving, or landscaping
are covered with a 2-in, layer of crushed stone or are seeded with grass for
erosion control,

To prevent erosion the following 1is provided. All areas between the
perimeter patrol road and security fence plus the 100-ft-wide alarm zone are
covered » th 2 in, of gravel or crushed stone. The 100-ft-wide isolation
zone outside of the security fence is seeded with grass.
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designed for extreme environmental loads (DBT, OBE, or DBE) to protect the
‘ Category I concrete roof structure from the impact caused by the collapse of
i the stack during and after natural pheonomena. The stack is not designed to
‘ withstand the local damage that may be caused by tornado-generated missiles.
Local tornado damage will not affect the stability or cause the collapse of

the stack.

Supports for Category 1 equipment, piping, and ductworks are not included in
the conceptual design. The floor design response spectra will be developed
in the final design to derive the seismic loads imposed on the systems and
supports.

2.3.3.B. Non-Category I Structures

Non-Category I structures are of steel, concrete, or masonry construction,
designed for normal loads. The areas of Non-Category I structures are as
follows:

' 1. Receiving, Inspection, and Shipping Areas. Steel-framed buildings,
located ncrth and south of the Category 1 structure, have 7-ft steel
trusses, spanning 79 ft, suvporting a steel-framed roof with a 1-1/2-in.

metal roof deck. The 36-in. steel columns step to 24 in, at crane level,
supporting roof trusses and the 36-in. crane runway girders for the 150-ton
bridge crane. One side of the roof 1is connected to the concrete wall
e .losing the main Category 1 structure. The crane rails are supported by
cuncrete or corbel cast in the wall,

Spread footings at columns are designed for the roof loads and crane load
with impact load. Exterior footings are located below the frost depth. For
the vehicle loads (including the 170-ton trailer), & 12-in. concrete
slab-on-grade 1s provided. The floor is thickened at the train rails to
support the 220-ton railcars. Lateral loads (wind or seismic) are resisted
by steel bracings in the east-west direction, and by the main (ategory I
structure in the north-south direction. The metal roof deck serves as a
diaphragm to transfer lateral loads to the resisting elements,

2. Incoming Air-Control Vestibule (ACV) - Receipt and Washdown Areas.
Steel-framed buildings, located west of the receiving, 1inspection, and
shipping areas, are composed of high-bay and low-bay areas. The high-bay
areas are two-story structures with the roof structures being a continuation
of the receiving, inspection, and shipping areas. The floor structures are
of concrete fill over steel floor decking, supported by steel beams and
girders framed into the 36-in, exterior columns and the concrete walls of
the main Category 1 structure. The low-bay areas are separated from the
high-bay areas by expansion Jjoints to permit thermal movement in the
east-west direction. The north ACV area has tapered steel roof airders
supported by 12-in. steel columns. The roof is connected to the low-level
radwaste area concrete structure for lateral stability. The south ACV area
has rigid frames of 30-in. girders and 33-in. columns to resist both
vertical and latera! loads. Lateral loads (wind or seismic) are resisted by
steel bracings in the east-west direction. Footings and slab-on-grade are
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the same as those described for the receiving, inspection, and shipping
areas (Section 2.3.3.B.1).

3. Outgoing Air-Control Vestibule (ACV) - Vehicle Exit Areas. Steel-framed
buildings, located east of the receiving, inspection, and shipping areas,
are separated from the electrical equipment rooms and receiving, inspection,
and shipping areas by expansion jcints. Rigid frames of 30-in. girders and
33-in. columns are designed to support the steel-framed roof structures and
withstand the lateral loads (wind or seismic).

4. Administration Area. The administration area is a reinforced concrete
block structure with steel-framed roof and slab-on-grade floor. The roof is
supported by bearing walls and steel columns with continuous wall footings
and spread footings, respectively. Lateral loads are resisted by block shear
walls and steel bracings., The structure is separated from the main Category
I structure and low-level radwaste area by expansion joints.

5 Electrical Equipment Rooms. Steel-framed buildings, connected to the

north and south ends of the transfer/discharge corridor concrete structure
(Category 1), are separated from the main Category I structure by expansion

joints. Steel columns on spread footings are designed to support roof
structures.

6, Low-Level Radwaste Area and Solid Radwaste Area. A reinforced concrete

building, encompassing the low-level radwaste area, solid radwaste area, and
their adjoining areas, is separated from the main Category I structure and
the administration area by expansion joints. Ten-inck and twelve-inch
concrete roof slabs are supported by concrete walls and columns on
continuous wall footings and spread footings, respectively. Lateral loads
are resisted by concrete walls as shear walls.

2.4  ARCHITECTURAL

2.4.1 GENERAL

The R&H Building is designed to comply with the applicable sections of the
following parts of Title 10, Code of Federal Regulations:

(1) 10 CFR 20-1984, Standards for Protection Against Radiation

(2) 10 CFR 72-1984, Licensing Requirements for the Storage of Spent Fuel
in an Independent Spent Fuel Storage installation

The R&H Building is also designed to protect operating personnel and the
public from the radiation emitted from stored materials in accordance with
the "As Low As Reasonably Achievable" (ALARA) principle.

Architectural proaramming of the R&H Building (the process of defining the
problems that the design must solve) is based on the specific reguirements

Z2-4
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Table 2-1 - R&H Building Approximate Area Summary@
(square feet)

Non-

Level Category I Jotal
Basement and Tunnels 270 980 5,250
Ground Level 1 280 120,910 289,190

Mezzanine 48,330

Level 156,215 165,480
Znd Mezzanine 91,465 - 91,465
3rd Level 108,430 - 108,430
Raof Penthouse 880 - 880

Total 577,870 131,155 706,025

dixcluding car puiler enclosures.
The Steam Generator Building is a completely separate building with a floor
area of 6,600 sq ft, located in close proximity to the R&H Building.

The Cooling Tower Chemical Building is a completely separate building with a
floor area of 1,200 sq ft, located near the cooling tower.

2.4.1.A. Administration Area (Non-Category I)

The administration area is located on the ground floor level and occupies a
rectangular space, 112 x 135 ft. It is the main personnel entrance to the
R&H Building, and consists of offices for monitoring personnel, building
operations, and management functions. Health physics facilities, change-
rooms, showers, and toilets for male and female personnel are located in the
administration area. A Tlunchroom and conference room are also provided.

(1) Office area - The office area accommodates the following functions:

Number of Personnel by Shift

Assignment Day 2nd 3rd 4th Total
Management 3 Vi 2 2 9
Staff 2 2 2 2 8
Operations 3 2 2 2 9
Secretarial 3 - - - _3
Total 11 6 6 6 29
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(b)

Shielded Canyon Cells - The shielded canyon cells include
tacilities for encapsulation, welding, inspecting, testing,
swiping, decontaminating, labeling of packaged wastes ready for
storage, and spent-fuel canister transfer. Similar facilities
are provided for repository-type canisters.

These cells also process canisters containing HLW, HAW/RHTRU,
consolidated fuel rods, and encapsulated fuel assembly
hardware, and function as an in-building lag storage vault and
for loadout of SF, HLW, and HAW/RHTRU to the storage facilities
and to offsite repositories.

welding Station Areas - The welding equipment is located in
shielded alcoves, 14 x 19 x 17 ft high, adjac2nt to each
shielded canyon cell. The equipment, being located in alcoves
rather than in the cell, 1is more accessible for contact
maintenance of the welding equipment,

The process crew in the operating galleries consists of the
following:

Number of Personnel by Shift

Assignment Day 2nd 3rd 4th Total
Foremen 5 4 4 4 17
Unloading technicians 4 4 4 4 16
Consolidation technicians 8 8 8 8 32
welding, loadout, and decon 6 6 b 6 24

technicians
Total 23 e 22 22 89

Nonfuel-Bearing Components Waste Drum Transfer and Decon (Cell

(>econd Level) - Located between pairs of shielded process

cells are drum transfer/decon cell complexes that support the
nonfuei-bearing fuel assembly components waste shredding
operation within each cell.

Cranes and Crane Maintenance (Second-Level Mezzanine)

An overhead traveling crane and a shielded crane maintenance and
decortamination room are provided for each shielded process cell,
decon cell, remote handliing air filtration cell, and remote handled
eguipment maintenance room. Each shielded canyon cell is provided
with two cranes and two shielded crane maintenance and decon rooms,
one located at each end.

2B
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Personnel reguirements for the Alternate Storage Concept are:

Number of Personnel by Shift

Assignment Day 2nd 3rd 4th Toteal
Foremen —?l T T T 5
Welding, drum, and canister 4 L 4 4 16

supply technicians
Transporter crew 2 Vi 2 2 8
SF, HLW, and HAW/RHTRU
storage area:
Foremen ] ] ] 1 4
Technicians 2 2 2 2 8
Inspector 1 ] 1 ] 4
Total T2 T 7 17 15

2.4,1.E. Radwaste Ar=a (Ground Level, Category I for HAW Radwaste; Non-
Tategory | for Low-Level Radwaste)

There are two separate radwaste areas: the high-activity radwaste HAW/RHTRU
area, 76 x 89 v 31 ft high, for processing high-activity wastes (generated
in the shielded cells) and the low-level radwaste erea, 83 x 176 x 27 ft
high, including both a low-level 1liguid radwaste area and a low-level solid
radwaste area. The radwaste areas prepare site-generated radioactive waste
for storage or disposal. The MRS Facility will ensure that disposal criteria
(such as physical and chemical quality) are in accordance with environmental
regulations and standards. For economic reasons, some waste will reguire
volume reduction before disposal. The end product of proper waste treatment
will be radioactive materials, including discarded contaminated parts and
tools, encapsulated with matrix material inside sealed containers, which
will then be stored in proper storage facilities. Materials will be reduced
in volume by shredding and/or compaction before encapsulation, For further
definition of the process, see Section 2.6.2.

The radwaste treatment process systems require the following crew:

Number of Personnel by Shift

Assignment Day 2nd 3rd 4th Total
Supervisor, all maintenance ] - - - 1
Foremen 2 ] ] 1 5
Process cells, solid, liquid, 6 3 -] 3 15

and high-activity radwaste
technicians
Total g 4 4 4 21

Vs High-Activity Radwaste HAW/RHTRU. The high-activity radwaste system
area 15 subdivided into various spaces according to functional reguirements.
These include a HAW cell, HAW equipment room, maintenance decon, contact
maintenance, and operating areas.
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2. Low-Level Solid Radwaste. The solid radwaste system area is subdivided
into various functional spaces. In addition, there is a 12-ft-deep basement,
26 x 20 ft, which contains conveyors and other equipment for loading drums
with treated radwaste. There is also a waste collection storage room, 20 x
45 ft, in which untreated waste in drums is stored until it is processed.

3 Low-Level Liguid Radwaste. The 1liquid racwaste system area is sub-
divided —Into  various functional spaces containing vessels, pumps,
evaporators, and i1on exchangers.

.4.1.F. Analytical Laboratory Facility (Ground Level, Category I)

~o

An analytical laboratory facility, 45 x 65 x 15 ft high, contains equipment,
apparatus, and chemicals required for the counting and analysis or sampling
of contaminated solids, liquids, and gases. The laboratory includes the
following functional rooms: high-level analytical laboratory (complete with
a shielded sample storage cubicle and two hot cell cubicles), a Tow-level
analytical laboratory, & sample storage room, a counting room, an analyzer
room, & chemical and gas analysis room, a reagent room, an analytical
laboratory office, supply storage, and air-control vestibules,

In addition to laboratory cabinets, sinks, and furniture, shielded and
isotope fume hoods and glove boxes are provided.

The analytical laboratory crew includes the following:

Number of Personnel by Shift

Assignment Day Znd 3rd 4th Tota!
Lab Supervisor ] - - = ]
Lab data management 1 - % - ]
Lab specialist ] ] ] ] -
Lab technicians Z 2 2 2 8
Total 5 3 3 3 14

2.4.1.6. Control Room (Second Level, Category 1)

Different aspects of the operations, including certain designated
maintenance activities within the building, are observed and controlled from
the control room. Data acquisition equipment handlies the monitoring of
personnel, inventory contrel, records, and pro¢ 'u. 3 for the control of
contaminated materiais and building process activities. Operations in cask
unloading rooms, process cells, and Jloadout rcoms are observed by
closed-circuit television (CCTV), and a system of communication is available
for efficient operation of the facility. The control room is 48 x 46 ft,
including adjoining supervisor's room and two storage rooms. Control room
personnel include the following:

g2-13
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Number of Personnel by Shift
Assignment Day 2nd 3rd 4th Total
Operators 4 4 4 4 16
Supervisor 1 1 1 l 4
Total 5 5 5 o 20

2.4.1.H. Other Building Functions

Space will be provided for each of the following building services:

- Aqueous and chemical decon makeup

- Supply fan rooms

- Exhaust fan rooms

- Heat recovery equipment room

- Exhaust filter rooms

- Chiller room

- Standby/battery/UPS and electrical equipment rooms
- (Compressor room

-~ Plumbing equipment (toilets, showers, laundry, washdown, decon, etc.)
- Mechanical equipment rooms

- Telephone equipment room

- Laundry room

- Manipulator/crane storage and maintenance room
- Contact handled eguipment maintenance room

-~ Cold maintenance room

- Materials receiving and storage room

- Storage rooms

- Remote handling air filtration rooms

- Drum/canister storage

- Drum/canister transfer rooms

- Car puller enclosures

Separate buildings are provided for the fol'owing building services:

- Steam generation
- Cooling tower chemicals

The personnel are as follows:

Number of Personnel by Shift
Assignment Day 2nd 3rd 4th Total

l.aundry room 2 - - - 2
Materials receiving and storage 2 - - - 2
HVAC operations and “ 5 5 5 24

maintenance technicians

Manipulator/crane storage and 2 e 2 2 8
maintenance room technicians
Total 15 7 7 7 36

28



PARSONS —
Number of Personnel by Shift
Assignment lay 2nd 3rd 4th Total
R&H Building total personnel 133 94 94 94 415

2.4.2 MATERIALS OF CONSTRUCTION

The R&H Building 1s designed to have a 40-year lifetime, with nominal usual
maintenance, and 1s designed to be maintainable or replaceable to extend
life in 20-year increments, and to satisfy the requirements of the
Functional Design Criteria, using the following materials of construction:

(1) The Category I core of the building is a multilevel structure with
reinforced concrete floors, walls, and roofs, insulated metal
siding, and insuiated single-ply roofing. The building has sealed
Joints, tornado-resistant doors, air-control vestibules, and a
ventilation system designed to maintain an internal negative
pressure,

The prefinished metal siding and flashing at the Category I portions
of the structure will require infrequent repainting, on an as-needed
basis, so as to ensure a rust/corrosion-free surface for extended
1ife of the structure. The gravel-baliasted, single-ply roofing/
flashing system will require infrequent replacement during the
extended 1ife of the building.

(2) A1l interior walls, floors, and roofs subject to expusure from high-
level radiocactive materials are constructed of reinforced concrete
and lined with stainless steel on surfaces subject to major decon-
tamination operations. The remaining surfaces receive special
coatings.

(3) A1l other interior walls are constructed of reinforced concrete or
concrete block of various thicknesses, as required for structural or
shielding needs. Nonbearing interior partitions, with no require-
ments for radiation shielding, are constructed of cement plaster on
light-gauge metal framing.

Both the Steam Generator Building and the Cooling Tower Chemical
Building are pre-engineeredc metal buildings with prefinished,
insulated metal siding and roofing.

(4) All exterior walls and roofs, except Non-Category 1 parts of the
building, are constructed of reinforced concrete of various thick-
nesses, as required by structural or shielding needs.

(5) The Non-Category 1 parts of the building are the incoming and

outgoing ACVs; the receiving, inspection, and shipping area; the
administration area; and the electrical equipment rooms. Materials

2-15
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of construction include steel framing for walls and roofs (concrete
block walls at administration area), insulated metal panel siding,
and a single-ply roofing membrane.

The car puller enclosure lean-to appendages are constructed of
uninsulated, prefinished metal siding and roofing.

The prefinished metal siding and flashing at the Non-Category 1
portions of the structure will also reguire infrequent repainting,
on an as-needed basis, so as to ensure a rust/corrosion-free surface
for extended life of the structure. The gravel-ballasted, single-ply
roofing/flashing system will reguire infrequent replacement during
the extended 1ife of the building.

A1l fixtures, furnishings, and egquipment (FF&E) are provided as
required for occupancy.

ADDITIONAL DESIGN AND CONSTRUCTION FEATURES
UBC Occupancy Classifications:

Administration area

Receiving and inspection facility
Remote handling area
Transfer/discharge area

Radwaste areas

Control room

Building services areas

Steam Generator Building

Cooling Tower Chemical Building

]
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Ceiling heights (suspended ceiling):

Vestibule, offices, control rooms, 9'4"
corridors, Health Physics area,
lunchroom

Changerooms, toilets, janitor closet, g'-0"
locker rooms, shower stalls

Kind of traffic:

Foot traffic

Forklift

Railcar transporter

Tractor-trailer transporter

Concrete storage cask transporter

Drywell canister transporter (Alternate Storage Concept)

2-16
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(4) Size of access openings (width x height):
Personne) 3'-0" x 7'-0"
Personnel 6'-0" x 7'-0"

Equipment (vertical and horizontal) Varies:
]Zn_ou X ]6'-0" max,
8'-0" x 10'=0" min.

Rail/truck 16'-0" x 25'-0"
Transporter 22'-0" x 28'-0"

(5) Special equipment:
(a) Administration: Fixtures, furnishings, and equipment (FF&E),

photocopy machine, exposure recording instrument, lunchroom
equipment.,

(b) Lockers, Toilets and Shower Stalls, Janitors: Lockers, metal
toilet partitions, tollet, shower and Janitor accessories,
mirrors, sinks, and towel dispensers.

(c) Vertical Transportation: Freight elevator and passenger
elevator.

2.5 MATERIAL HANDLING, MAINTENANCE, AND REMOTE SYSTEM>

2.5.1 SPENT FUEL, HLW, RHTRU, AND REPOSITORY OVERPACK PROCESSING

Spent fuel, HLW, and future RMTRU are processed in the R&H Building. The R&H
Building fuel handling and processing areas consist of the following:
receiving and inspection area, cask handling and decontamination room, cask
unloading room, shielded process cells, drum handling and decontamination
cell, in-building lag storage, cask loadout and decon room, transfer and
discharge corridor, transporter entry/exit rooms, and reposiiory overpack
loading and discharge area. These areas are fully equipped to routinely
receive and process casks of spent fuel, HLW, and future RHTRU. The
equipment in these areas 1is designed to: (1) prepare casks for unloading
from railcars or trucks; (2) perform inspection, identification, disas-
sembly, consolidation, and packaging of spent fuel; (3) inspect and overpack
HLW and future RHTRU, as necessary; (4) prepare the HLW canisters and RHTRU
drums for storage; and (5) receive, process, and discharge repository
overpacks. In addition, equipment 1is also provided to perform volume
reduction of the nonfuel-bearing components generated by the disassembly of
spent fuel.

The R&H Building is composed of two halves, which are essentially mirror
images of each other. For the Clinch River site arrangement, the plane of
symmetry is oriented in an east-west direction. Running parallel to the
building on the northern and southern sides are railroad tracks and truck
access ways. The processing cells open directly to cask unloading rooms in
the north and south and to cask loadout and decon rooms in the east.

2-17
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In each nhalf, there are two shielded process cells, a shielded canyon cell,
and a drum decontamination cell (see Figure 2-1). The cells on the northern
side, primarily for processing PWR assemblies, are identified as Cells 1, 3,
5, and decon cell, respectively, whereas cells on the southern side are
identified as Cells 2, 4, 6, and decon cell, and are primarily intended to
process BWR assemblies. Additionally, each of the two shielded canyon cells
(5 and 6) is capable of storing canisters of spent fuel and, in the east end
of each cell, processing repository overpacks. Two cask unioading rooms are
provided for each of the shielded process cells (1 through 4). Each pair of
unlcading rooms connects with the common receiving and inspection area via
the cask handling and decon room. Two loadout and receiving rooms are
provided for each of the shielded canyon cells (5 and 6). One, exiting to
the east, 1s dedicated to the discharging (and, in the case of retrieval,
receiving) of storage casks and drywell transfer shields. The other, exiting
toward the rails to the north or south, is for discharging and receiving
repository overpacks, and for receiving future RHTRU. The unloading and
loadout rooms are directly below the process cells. Located near each end of
the shielded canyon cells is & corridor connecting them to each other. The
west-end corridor provides a passageway for a cart to transfer spent-fuel
canisters from one shielded canyon cell to the other. The east-end corridor
provides the same capability for the overpack upender handling HLW, future
RHTRU, and overpack canisters.

The arrangement and functions of the northern and southern sides of the
facility are identical, except that the southern half primarily processaes
BWRs as opposed to PWRs. Also, it has the capability of welding and
ultrasonic testing (UT) of an overpack, canister HLW, or future RHTRU
canisters, This capability 1s only required in one cell to meet the
throughput requirements., Overpack canisters that originate in Shielded
Canyon Cell 5 (north) are transferred to Shielded Canyon Cell 6 for welding
and testing.

The southern portion of the facility contains two parallel shielded fuel
processing cells (2 and 4), which are equipped to receive, disassemble, and
consolidate spent-fuel assemblies, and shred and package nonfuel-bearing
components. These two cells sandwich the decon cell, where nonfuel-bearing
component drum handling and decontamination take place. The process flow for
these cells is generally in a south-to-north direction. Shielded Canyon Cell
6 1is equipped to complete spent-fuel processing, provide lag storage,
process repository overpacks, and process overpack, HLW, and future RHTRU
canisters. This includes packaging fuel rods; welding and ultrasonically
testing canisters and overpacks; cutting canister ends; storing spent-fuel
and overpack canisters; receiving, loading, welding, decontaminating, and
discharging repository overpacks; and receiving, decontaminating, and
discharging HLW and future RHTRU.

The processing sequence for spent-fuel casks is as follows: shipping casks,
mounted either on railcars or trucks, are received in the incoming
air-control vestibule and washed, if necessary, to remove road grime. The
vehicle is then moved to the receiving and inspection area (see Figure 2-2).
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The casks are removed from the vehicle and loaded onto cask carts. (Metal
casks, which also serve as storage casks, are moved directly to the storage
area after washing.) Casks are routed to the cask handling and decon room of
the appropriate cells, as designated in Section 2.5.6.

In the cask handling and decon room, the casks are prepared for unloading.
Preparations include gas sampling, gas pressure measurements, removal of the
cask outer 1id, external surface decontamination (if required), loosening of
bolts on the cask's inner 1id, and installation of a special adapter on the
cask. The cask 1is then moved into the cask wunlcading room; final
preparationt are made for unloading into the shielded process cell.

In Shielded Process Cell 2 or 4, the spent fuel is inspected, identified,
disassembled, consolidated, packaged in canisters, seal-welded, tested, and
decontaminated. The canisters may then be stored in lag storage or offloaded
directly into & sealed storage cask and transferred to the facility storage
a~ea. When required, spent-fuel assemblies may be packaged, sealed, tested,
decontaminated, and stored without going through disassembly &and
consolidation.

In Shielded Canyon Cell 6, canisters of HLW and drums and canisters of
future RHTRU are, 1f necessary, inspected, identified, overpacked, and
stored in a lag storage pit in preparation for offloading. Otherwise, the
canisters and drums are offloaded directly into a storage cask for transfer
to the facililty storage area.

Both Shielded Process Cells 2 and 4 have facilities to reduce the volume of
nonfuel-bearing components (such as grids and skeletons). Facilities are
provided in the decon cell to supply clean drums and 1ids, and decontaminate
and transfer drums full of shredded waste to Shielded Canyon Cell 6 for
offloading to sealed storage casks or drywells.

The processing sequence of the repository overpack is as follows: The
repository overpack 1is received 1in the incoming air-control vestibule via
truck or railroad, cleaned (1f necessary), and then moved to the east end of
the receiving and inspection area. It is removed from the vehicle, placed on
a dedicated cask cart, and transported into the canyon cell cask handling
and decon room. The empty overpack is brought inside the east end of the
shielded canyon cell, and placed into the welding/decon pit. Here, the
repository overpack is loaded with spent-fuel or overpack canisters, welded,
and decontaminated.

While the repository overpack is in the welding/decon pit, the cask cart has
been loaded with a shipping cask and brought back to the handling and decon
room. The repository overpack can now be lifted from the pit and placed into
the shipping cask, The cask is sealed, decontaminated (if necessary), and
surveyed for contamination. After being cleared, the cask is placed onto the
transport vehicle and released.
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Because of the vast differences in the processing sequences of shipping
casks and repositorv overpacks, their descriptions are given separately. The
spent fuel, HLW, anc future RHTRU discussion follows immediately; repository
overpack handling and processing are addressed in Sections 2.5.14 and z.5.15.

2.5.2 SPENT FUEL, HLW, AND RHTRU DELIVERY

Spent-fuel assemblies, canisters of HLW, and/or drums and canisters of
future RHTRU are loaded by commercial nuclear power plants into shipping
casks that are transported either by rail or truck. The railcars or trucks
are received at the MRS Facility, inspected, washed down (if necessary), and
delivered to the receiving and inspection area (see Figure 2-2). The casks
to be received are the NLI-1/2, the TN-125, and the transportable metal
storage cask (the REA-2023). The rail casks (TN-125, REA-2023) are sized
from 15 to 17 ft high by 8 ft dia. Loaded weight is up to 117 tons. The
truck casks (NLI-1/2) are sized up to 16 ft high by 3 ft dia. Loaded weight
is up to 38 tons. The payload varies from two PWRs or five BWRs per truck
cask to 24 PWRs or 52 BWRs per rail cask.

In the receiving and inspection area, the railcars or trucks are parked
opposite one of the eight cask handling and decon rooms. After wvisual
inspection, 1including a seal-integrity check, transportabie metal casks,
which do not require unloading of their contents, are moved to an area where
they are removed from the railcar, placed on a transporter, and moved to the
storage area. Two sets of rails, recessed into the floor, extend the entire
length of the receiving and inspection area. This arrangement can accom-
modate side-by-side parking of railcars or trucks. In accordance with the
design capacity of 3,600 metric tons of uranium (MTU) per year, shipment of
spent fuel and HLW to the R&H Building, it is expected that a total of six
railcars and twelve trucks will be processed on any given day of operation.
Of the six railcars delivered on any one day, four railcars are for
repository overpack and the shipping casks for the repository overpack. The
remaining two railcars are for spent-fuel casks to be unloaded. To achieve
this process rate, the facility will operate 7 days/wk, 24 hr/day, ali year
around.

2.5.3 SHIPPING CASK AND VEHICLE WASHDOWN

The railcars or trailers loaded with the shipping casks are transferred from
the Inspection Gatehouse (or lag storage area) to the incoming air-control
vestibules by dedicated railcar movers or yard tractors. Once the railcars
or trailers are brought into the incoming air-control vestibules, the car
movers or yard tractors will immediately be released from the area.
Fifth-wheel support dollies are provided to support and move the trailers.
The railcar or trailer with the shipping cask is manuaily washed down, if
necessary, by hand-held spray nozzles. Vinyl curtains are provided to
prevent spraying of washing sclution from one lane to another.

The shipping cask, together with the transport vehicle, is alliowed to drip
dry in the incoming air-control vestibules. Next, the transport vehicle is
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moved from the incoming air-control vestibules to the receiving and
inspection area by a double-drum, reversible winch and rope-type car puller.
The car puller is rated for 20,000-1b starting pull and 10,000-1b running
pull at 22-fpm travel speed.

A local control console is provided to operate each car puller,
2.5.4  SPENT FUEL, HLW, AND RHTRU CASK UNLOADING FROM TRANSPORT VEHICLES

Unloading c¢f the shipping casks from the road transport vehicles and
transferring of the cask to the cask cart may be performed in two parallel
operations. 0One operation prepares the cask cart to receive the shipping
cask, while the other prepares the cask for unloading from the vehicle.

The cask cart is a 12-ft-wide by 18-ft-long, flatbed, motorized vehicle
supported on twelve 14-in.-dia steel wheels, each wheel capable of
supporting 15 tons. The cart is constructed of structural I-beams and flat
plates, and is designed to carry loads up to 150 tons. The cart can be
equipped with auxiliary adapters to mate with and support any of the
reference casks, and to bring the top of each cask to the same elevation as
the bottom of the contamination barrier at the closed position in the cask
unloading room. Cart preparation includes the installation of the proper
adapters, which are unigue to each type of cask.

The cask to be unloaded is prepared by removing the personnel barriers,
impact limiters, and cask restraints. A 40-ton mobile crane assists the
removal and temporary staging of these articles. A 150-ton bridge crane,
which can travel the full length of the receiving and inspection area, is
fitted with the cask lifting yoke, and engages the 1ifting trunnions of the
cask. The cask is lifted from the transport vehicle, transported, lowered,
and positioned onto the cask cart with the appropriate adapter. The 1ifting
yoke is removed. The loaded cart is then moved into the cask handling and
decontamination room. (See Figure 2-2.)

Although the transportable metal cask may be unloaded at any of the four
cells, it is normally expected to go directly to the storage area. To
accomplish this, the rail transport vehicle, with the metal cask, moves to
the receiving and inspection area of the R&H Building. Here, the cask is
lifted from the vehicle by the 150-ton overhead bridge crane, then lowered
onto a low-bed transporter, secured, and moved to the storage area.

The R&H Building receives, at a peak rate, 12 truck deliveries and 6 rail
deliveries every day. To process these casks, two 1ifts per cask must be
made (assuming that impact limiters, personnel barriers, and shipping
restraints have been removed). This results in Tow crane usage (18 1ifts per
day); therefore, it was decided that a single crane in each receiving and
handling area would be sufficient to support the required throughput rate.

The maximum identified load for this crane is the REA 2023 cask, loaded with
consolidated fuel. Including the 1ifting yoke, the total weight of this load
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is 127 tons. Based on this, a rated capacity of 150 tons was selected for
the crane. By stacking the vertical dimensions of a 150-ton crane, 1lifting
yoke, casx, and required 1ift height, the bay height of 56 ft was
cstablished,

However, when this 150-ton bridge crane is out of service, a 40-ton mobile
crane/transporter is provided to keep the R&H Building partially operating
(processing truck deliveries only) until repairs to the bridge crane are
completed. Rail shipments, which could not be handled by the mobile
crane/transport vehicle, would be kept in rail lag storage until the bridge
crane is repaired and ready for use. Under normal operating conditions, the
bridge crane would still be wused for handling all casks. The mobile
crane/transport vehicle will be used to remove impact limiters, personnel
barriers, and miscellaneous shipping restraints,

2.5.5 CASK PREPARATION FOR UNLOADING OF SPENT FUEL, HLW, AND RHTRU

A work platform and & 5-ton monorail hoist are provided in the cask handling
and decontamination &rea. The platform enables personnel to gain access to
the top of the cask. With a height lower than the cask, the platform has a
hinged portion that swings up to accommocate passage of the cask.

The cask cart is positioned in the cask handling and decontamination areas.
The hinged platform is lowered to form a walkway around the top of the cask.
A contamination survey of the cask exterior is performed, If contamination
is discovered above specified 1imits, the cask exterior is locally
decontaminated. Gas samples and gas pressure readings are taken from the
interior of the cask. Gas from the cask is vented through a controlled vent
system to the HVAC system. The monorail hoist is used to install the
contamination barrier adapter on top of the cask. The adapter is anchored to
the cask 1ifting trunnions. The top of the acdapter is a sealing surface that
mates with the outer ring of the contamination barrier, compressing a gasket
and thereby forming a seal between the shielded process cell and the cask
handling and unlcading room. With the adapter in place, the cask outer 1lid
is removed by the monorail and set onto the platform.

Bolts on the cask inner 1id are loosened; all but four bolts are removed and
stored on the platferm. The platform is then swung up to clear the cask. The
cask is moved past a shielding door into the cask unloading room.

The preceding operations are normally “contact-handled" by personnel
adequately suited in protective clothing. Beyond this point, the handling
operations become remcte.

The cask is positioned and locked within the "shadow-shield" below the entry
port of the cell. The remotely operated contamination barrier 1is then
lowered and mated to the barrier adapter already on the cask. The shadow-
shield 1is lowered to completely enclose the top of the cask. The cask
unloading room shield door is closed, thus completing the cask handling
process.
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Monitored Retrievable Storage Facility Receiving and Handling Building
SPENT FUEL DISASSEMBLY AND CONSOLIDATION AREA

Stupping Casks

2 Cask Ajupier tor Contgmingtion Beirier
3 Comammngtion Berrer
4 Eotry Port
5 Entry Port Shield Plugs
8 Opersting Geilery
T Staeided Process Cell #2
8 Shipping Cask Cover
9 Cask Cant
10 Spent ¥ ust Element
1Y Spent Fuetl Grapple
12 Power Mast
13 Mampulgton
14 20 Ton Hot Cell Crane
15 Lag Storage Covers
16 Lag Storage
17 Lag Storage Coobing Ducis
18 Port Grapple
19 Fual Assambly and Pintie Grapples
20 Module Lithng Yokes
21 Laser Cutting System
22 Laser Cufting Heso
3 Hobouc (Ausiliary)
24 Intact Fuei Assembly Upeander
25 Fusl Disassembly Station
26 Fuel Q0d Consohidation Station
27 Process System Control Console

28 Mactenance Hetch Jacking Mechanism
29 Mainlenance Haich
32 Wl Mounted Manipulator

31 Shmeided Process Cell Contammation
Barr e

32 Secondary Waste Shiegding System
13 Drom Ligding Staron

4 God infeed Chute

15 Dregmn F itter Can

36 Fuel Dhisassemdly Modute

e Figure 2-3




PARSONS —

2.5.7 SPENT FUEL, HLW, AND RHTRU PROCESSING

The shielded process cells and shielded canyon cells have four primary
functions:

(1) To proces: BWR and PWR spent-fuel assemblies.

(2) To process HLW and future RHTRU drums and canisters.

(3) To process repository overpacks (see 3ections 2.5.14 and 2.5.15).
(4) To store, in-house, 1,000 MTU of canisterized spent fuel.

The first primary function involves the disassembly, consolidation of fuel
rods into bundles, packaging of the bundles in storage canisters, and volume
reduction of the nonfuel-bearing components of the assembly. The fuel
assemblies may also be packaged intact, bypassing the disassembly and
consolidation operations.

The second primary function includes the transfer of canisters of HLW or
future drums of RHTRU and canisters from the shipping casks directly into
discharge lag storage or storage casks after the inspection and accounting
procedures.

The four shielded process cells (1 through 4) and the decon cells may be set
up to process either BWR or PWR fuel assemblies. For the conceptual design,
Shielded Process Cells 1 and 3 are equipped to process PWR fuel and Shielded
Process Cells 2 and 4 are equipped to process BWR fuel. The HLW canisters,
future RHTRU drums and canisters, and overpack canisters are processed
exclusively in the two shielded canyon cells. The shielded canyon cells are
also equipped to accommodate overpacking of damaged containers, cutting of
canisters, and repackaging of fuel rods. Drums of nonfuel-bearing components
from the consclidation operations are processed in the decon cells.

The disassembly and consolidation equipment will accommodate any of the
various PWR or BWR fuel assemblies. This eguipment uses interchangeable
modules dedicated to particular fuel assembly configurations. A full
complement of these modules and tooling is stored in the maintenance area
below the shielded process cells.

The consolidation equipment consists of three basic elements: the laser
cutter for nozzle removal, the fuel disassembly system, and the consoli-
dation system.

The laser cutter is composed of three subsystems: the laser generator system
(LGS), the laser beam transport system (LBTS), and the laser focusing system
(LFS).

The LBTS wuses water-cooled mirrors, a hot cell window, a protective
enclosure for the laser beam, and associated instrumentation to align and
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direct the laser beam from the LGS to the LFS., A 2-in.-dia laser beam from
the LGS 1is transmitted through a 4-in.-dia, water-cooled, zinc selenide
(ZnSe) window in the hot cell wall, The beam inside the hot cell is directed
toward the LFS, which 1s completely enclosed in a rectangular duct. Clean
nitrogen gas is forced through the duct to preclude particulate accumulation
on the mirrors and prevent beam divergence caused by impurities in the beam
transport environment.

The laser focusing system positions and focuses the laser beam. Ball-screw
drives position movable tables along the three major axes. Four mirrors and
two lenses receive, turn, and focus the beam on the workpiece. The LFS also
has proximity sensors. The sensors measure the distance between the focusing
mirror and the surface of the workpiece. Their signal, through feedback
circuitry and control logic, controls the position of the focusing mirrors.
This arrangement ensu-es that the focal point of the laser beam converges
sharply on the workpieces., The final focusing mirror rotates 360 deg for
internal tube cutting. External tube cutting is done in an analogous manner.

The spent-fuel disassembly equipment consists of three subsystems: a
downender, the fuel assembly clamping module, and a dedicated robot. There
is a specific clamping module for each type of "WR or BWR fuel assembly. The
module positions and clamps a row of spent-fue! assemblies vertically. The
downender rotates the loaded module to a horizontal position. Together, the
module and downender provide the clamping and horizontal orientation
necessary to extract fuel rods from the fuel assemblies.

The downender 1s a stainless steel box beam structure capable of accepting
any of the various PWR/BWR clamping moduies. Power, instrumentation, and
control to the module are also provided. Rotation is accomplished through a
sector gear and pinion-drive mechanism, A crud collection system envelopes
the bottom of the downender.

The fuel assembly clamping module is a stainless steel box beam structure
equipped with parallel rows of clamps, vertical combs, and horizontal combs
on the front side of the housing. Locator pins and pneumatically actuated
shot pins secure the module to the downender. Manifolds and instrument plugs
on the downender mate with female ports and receptacles, respectively, on
the module to provide power, instrumentation, and control. Lifting trunnions
allow remote disassembly of the downender through the module lifting rig and
the overhead crane in the shielded process cell.

The dedicated robot 1is mounted on a translational track and driven by a
ball-screw drive. The robot removes the residual, nonfuel-bearing compo-
nents. The disassembly of a 7 x 7 BWR fuel assembly requires the center rod
to be rotated 45 deg to allow extraction., The rotation is accomplished

through “he revolution/pitch motions of the end-effector mechanism on the
robot arm,
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The consolidation system consists of gripper/carriage, horizontal and
vertical combs, semicircular rod configuration structure, overhead dies, and
strap lowering devices. The complete system provides extraction, lowering,
reordering, and canistering of a consolidated bundle of fuel rods.

Tne carriage accepts any of the various PWR/BWR gripper modules for fuel rod
extraction. It translates on guide rails driven by two ball-screw drives. A
push mechanism at the rear of the carriage provides the final push of the
consolidated fuel rods into a storage canister,

Three multiple grippers are mounted on a gripper module for PWR fuel rod
extraction. The BWR extraction module contains seven multiple grippers.
Grippers are pneumatically actuated and controlled through carriage
manifoids.

Horizontal combs support extracted fuel! rods to minimize deflection. The
vertical combs also guide the rods while they are being lowered onto the
strap lowering device.

Strap lowering devices provide insertion of fuel rods into the semicircular
rod configuration structure for reordering/consolidation.

The final step in the rod reordering and consolidation process is to lower
the overhead dies onto a fuel rod bundle to bring the bundle to a circular
configuration.

2.5.7.A. PWR Fuel Processing

The PWR fuel assembly processing is primarily done in Shielded Process
Cells 1 and 3. Here, the disassembly and consolidation equipment is fitted
with the appropriate module and tooling for a PWR assembly before fuel
assembly processing.

The power mast of the 20-ton hot cell crane transfers, in sequence, three
PWR assemblies from the lag storage pit or directly from the shipping cask
to the vertically oriented clamping module. The laser cutter is activated to
remove the nozzle by cutting the guide tubes from the inside. The power mast
removes the freed nozzle and deposits it into the shredder nozzle in-feed
chute provided just for this purpose (nozzles are not shredded). The
clamping module 1is then rotated to the horizontal position. Grippers
securely grasp each fuel rod. All of the rods are then extracted simultan-
eously through the support grids until the rods have been separated from the

'l grids. During extraction, the horizontal and vertical combs support the rods
and maintain their arrangement. The disassembled fuei rods are then
consolidated into a circular bundle, and pushed into a clean, empty

l' canister. The nonfuel-bearing structure, which 1is secondary waste, is
removed from the clamping module by the overhead crane and/or disassembly
robot and deposited into the volume-reduction system skeleton in-feed chute
on the shredder.
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2.5.7.B. BWR Fuel Processing

The BWR fuel assembly processing is primarily done in Snhielded Process Cells
? and 4. Here, in preparation for processing, the disassembly and consoli-
dation equipment is fitted with the appropriate modules and tooling for the
BWR fuel assembly.

The power mast of the 20-ton hot cell crane iransfers, in seguence, seven
BWR assemblies from the lag storage pit or directly from the shipping cask
to the vertically oriented clumping module. The laser cutter is activated to
remove the nozzle by cutting, from the outside, the tie rods on the four
sides of each assembly. When all seven upper nozzles are severed, the
clamping module is rotated to the horizontal position. The dedicated robot
removes each of the seven nozzles and deposits them in the shredder nozzle
in-feed chute. The laser cutter is then positioned to cut the lower outer
tie rods to remove the lower nozzle. Removal of the center rod requires that
it be rotated 45 deg about its axis to disengage its locking detents from
the grids. This is done by the dedicated robot. With the nozzles removed and
the center rods rotated, the grippers grip each fuel rod and extract all
rods through their support grids until the rods are completely separated
from the grids. During extraction, the horizontal and vertical combs provide
support to the rods and maintain their arrangement. Through a controlled
process of removing the vertical and horizontal combs, the fuel rods are
then consolidated into a circular bundle. A push mechanism then pushes the
bundled rods into a clean storage canister similar to that used for PWR
bundles,

The nonfuel-bearing components, which are secondary waste, are then removed
from the clamping module and transferred to the volume-reduction system.

2.5.7.C. Intact Fuel Assembly Processing

The primary purpose of the R&H Building shielded process cells is to
disassemble and consolidate spent-fuel assemblies. However, the cells are
also equipped to handle intact fuel assemblies that will not be processed in
the disassembly and consolidation station. The PWR or BWR intact fuel
assemblies may be moved directly to the packaging stations in preparation
for storage. Defective canisters (ones having defective welds) are unloaded,
replaced with clean ones, and/or repaired instead of overpacked. This is
accomplished by wusing the translational canister upender to move the
defective canister to the cutting station. The cutting station is located
adjacent to the ultrasonic test station. The defective welded end plate is
removed by the cutter, and the canister is returned to the welding station
for rewelding. Processing of the intact fuel assemblies or the canisters is
accomplished with the intact and recovery upender.

The upender consists of a semicircular base and pneumatically actuated,
hinged sides to form a cylindrical container when closed. A sector gear and
pinion drive rotate the upender from the horizontal to the vertical
position, or vice versa., A push mechanism, driven by ball-screws, is also
provided for moving the processed material. Each of Shielded Process Cells 1
through 4 contains recovery upenders.
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In operation, the upender is rotated to the vertical position, and the
clamping module is opened. The power mast then transfers the fuel assemblies
from lag storage to the clamping module. The module clamps the assemblies,
and the upender is rotated to the horizontal position. The pushing mechanism
then inserts the assemblies into a clean storage canister.

2.5.7.0. RHTRU and HLW Processing

The HLW canisters and future RHTRU drums and canisters are received and
processed exclusively in Shielded Canyon Cells 5 and 6. HLW canisters are
received at the repository overpack loadout ports in the east end of either
Shielded Canyon Cell 5 or 6. They are lifted from the shipping cask and
placed on the vertically oriented overpack upender. The package is
downended, visually inspected, and then swiped. Undamaged canisters are
decontaminated in the decon chamber, if determined necessary by the swipe,
and then removed and checked again for contamination. Once the canisters are
clean, they are upended, grappled by the 35-ton overhead crane, and placed
into a storage cask, the transfer shield, or lag storage.

RHTRU drums are also inspected and decontaminated, but must be first loaded
into drum cages located in the lag storage pits. They can then either remain
there or be placed into a storage cask or the transfer shield. RHTRU
canisters are processed in the same way as are the HLW canisters.

2.5.7.E. Overpack Operations

If a waste package (HLW, spent fuel, or other) is determined to need over-
packing, the following operations will be performed. Using the overhead
crane, the empty overpack canister i1s placed on the overpack upender, which
has previonsly been rotated to its vertical position. The overpack updender
is now downended and rotated so that its centerline is parallel with that of
the welding station and the pintle end of the canister is facing the welder.
The cart then translates along its rails until its centerline ccincides with
the welder centerline. The empty overpack is transferred into the welding
machine. The upender moves away from the welder, rotates, and upends. The
damaged canister i1s placed on the upender in a similar fashion, moved, and
then transferred into the empty overpack already inside the welding machine.
The filled overpack is transferred back to the upender, rotated 180 deg, and
reinserted with the open end facing the welder. The overpack 1s now welded,
decontaminated, and removed. As the package is removed from the welder, it
is swiped and, if acceptable, placed into discharge lag storage, a storage
cask, or the transfer shield.

2.5.8 STORAGE CANISTER SUPPLY, CANISTER UPENDERS, CANISTER LOADING,
WELDING, TESTING, AND DECONTAMINATION

Shielded Canyon Cells 5 and 6, which service the four shielded consolidation
cells (Shieided Cells 1 through 4), perform fuel rod packaging, seal
welding, testing, and decontamination of storage canisters (see Figure 2-4).
Similar operations are performed for overpacking canisters and drums. Also
included are the shielded canyon cells in the storage vault and lag storage,
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Monitored Retrievable Storage Facility Receiving and Handling Building
CANISTER LOADING AND WELDING AREA
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offloading capabilities for all waste forms, and repository overpack
processing capabilities. The major canister processing equipment includes
the clean container and 1id supply system, canister resistance welding

system, canister upenders, canister pass- rough cart, canister decon
chamber, the canister cutting and ultrasonic test station, waste package
storage, and the offloading ports (see Figures 2-4 and 2-6). Repositery
overpack processing s addressed in Sections 2.5.14 and 2.5.15.

2.5.8.A. Clean Canister and Lid System Supply

Both of the shielded canyon cells have clean canister and 1id supply systems
located in the western ends of the cells. In addition, each of the shielded
canyon cells have canister overpack supply systems located in the eastern
ends of the cells. The canister overpack supply system is of the same basic
design as the clean canister supply system, except that these systems can
accommodate a greater variety of sizes of containers,

The ciean canister supply system consists of a carousel canister supply rack
and a carousel lifting mechanism, The 1lifting mechanism is mounted
permanently in a room below the cell. The carousel is a removable supply
rack consisting of a base plate, central support tube, and side radial
support arms with 1ifting trunnions and lateral canister support brackets.
The rack can handle 12.75-in.-dia canisters, with their appropriate 1ids.
For the canister overpack supply system, the rack can accommodate canisters
from 12.75 to 26 in, dia and a specially designed cage to hold five 55-gal
waste drums or a cage of 83-gal drums. Special lateral restraint brackets
accommodate larger-diameter canisters when required.

The carousel lifting mechanism is a rotary table mounted on a scissors lift
with its base bolted to the concrete floor (see Figure 2-4). Cam rollers on
one end of the 1ift platform are attached to a pair of vertical guide
channels on the cubicle walls. The guide channels provide lateral stability
to the lifting mechanism. Guide pins on the top plate of the 1ifting
mechanism are located to mate with the base-plate holes of the carousel
supply rack. The pins position the supply carousel access port in the cell
floor. A forklift truck, with custom-designed forks, loads and unloads the
supply carousels.

2.5.8,8 Canister Upenders and Carts

The spent-fuel canister upender is an electrically powered positioning cart
for spent-fuel canisters. There arz two rail-mounted spent-fuel canister
upenders in each of the snielded canyon cells servicing the consolidation
stations, canister welder, cutiing, and UT stations.

The upender is constructed of tubular stecl and has two major assemblies.
The lower part of the unit is the support structure, which houses the drive
packages that provide the canister upender with rotational and translational
capabilities. The upper frame assembly has a bed of six pairs of canister
transfer rollers, some of which are powered, mounted on a steel box
structure. The box structure rotates azimuthally about a trunnion mount,
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which 1s powered by an electrical pinion and sector gear drive. The upper
frame provides the translating, upending, and downending capabilities.
Hold-down arms, mounted along the upper frame, are operated by linear
actuators and serve to grasp the canister,

Another canister cart, located in the east end of the shielded canyon cells,
is the overpack upender. It is situated on a set of rails and travels
between the shielded canyon cells via a corridor similar to the travel of
the pass-through cart. It 1is nearly identical in design to the spent-fuel
upender, except that it possesses an additional capability. The overpacks,
HLW, and future RHTRU canisters it will be handling are of different
diameters, To enable these packages to be inserted into the welder
concentric to it, the separation between the two sets of rollers is
adjustable. On this upender, the upper structure is constructed in two
halves, which ride on two linear bearings near the middle and wheels near
the ends. The rollers are mounted on sections of tubular steel, whose
distance apart is controlled by & ball-screw drive.

A third type of cart, called the canyon cell canister pass-through cart, is
lJocated in the west end of the shielded canyon cells. It is provided to
transfer spent-fuel canisters between the shielded canyon cells if one of
the welding stations malfunctions. If one fails, it is necessary to use the
other welder to minimize throughput losses.

The pass-through cart is similar in design to the spent-fuel upender,
although it 1s much less complicated. Because the spent-fuel upenders in
each shielded canyon cell have rotational and upending capability, the pass-
through cart has only powered transfer rollers and motivation capability.

when a spent-fuel canister is to be passed to the other cell, the spent-fuel
canister upender 1is transiated along its rails until its centerline
coincides with that of the pass-through cart. The canister is transferred to
the pass-through cart by use of the powered rollers. Once the canister is on
the pass-through cart and secured by the hold-down clamps, the cart
traverses the length of its rails through the corridor to the other shielded
canyon cell. The other upender is oriented properly and aligned with the
cart. Again the canister is transferred, using the rollers, and then secured
on the second spent-fuel upender. The canister can now be rotated to the
proper orientation and translated down to the welder. It is then welded,
decontaminated, swiped, and carried away by the hot-cell crane for
disposition.

2.5.8.C Canister Loading

The spent-fuel packaging process begins with the removal of the canister
access port by use of the 35-ton power mast and the port grapple. The
carousel 1is lifted and indexed to position a clean storage canister under
the access port. Using 2 pintle grapple, the power mast engages the canister
and transfers it to the upender. The canister upender, oriented in the
vertical position with the hold-down arms in the open position, accepts the
canister. The hold-down arms then actuate to retain the canister. With the
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pintle grapple removed and the power mast repositioned out of the way, the
upender 1s rotated to the horizontal position, and then rotated 180 deg
about its vertical axis. The upender is positioned along the guide rails so
that the canister axial centerline coincides with that of the consolidated
spent-fuel bundie retained in the spent-fuel consclidation station. With the
alignment established, the transfer rollers move the canister axially toward
the consolidation station until the canister's leading open end protrudes
from the contamination barrier through an opening. The canister is locked
into position with the seals closec from the opening around the canister,

With the bundled fuel rods and the empty canister aligned, the push
mechanism on the consolidation equipment 1loads the rods into the clean
storage canister. The loaded canister 1s retracted from the contamination
barrier, rotated 180 deq, and positioned in alignment with the canister
welding station. The chamber 1sclation valves are opened, and the canister
is loaded onto the canister welding station for welding. The canister 1id
supply system transfers one 1id to the canister welding station, and aligns
it. The forge press backup plate, located just behind the canister, 1is
lowered to capture the canister and 1id between the forge press and the
backup plate. The welding process can then begin,

2.5.8.D. Canister Welding System

The three canister welding systems in the two shielded canyon cells are
essentially identical in design. The system located ir the east end of
Shielded Canyon Cell 6 differs from the two in the west end only in capacity
to accommodate a wider range of canister and drum diameters.

The canister welding system is composed of three major pieces of eguipment:
the resistance welding system, the canister 1id transfer and positioning
system, and the canister air-lock tube.

The resistance welding system consists of a hydraulic forging ram, two
copper electrodes, electrical bus bars, and associated power supply
equipment, The hydraulic ram unit and 1its power supply are located in a
shielded maintenance room adjacent to the cells., This room also stores the
spare parts necessary for maintenance of the resistance welding system. The
ram extends from the hydraulic cylinder through the wall of the maintenance
room into the welding station, The end of the ram has a flat, circular
electrode that mates with anga provides current to the 1id of the canister.
Flexible copper straps connect the electrode to the copper bus bars. The bus
bars run from the electrodes back to the power source. The other set of
electrodes is connected to a chuck assembly, which, when closed about the
canister, connects the electrodes to the outer surface of the canister. The
chuck assembly is parallel to the forging ram, but separated from the ram by
approximately 2 ft.

To accomplish the weld, the 1id 1s pressed against the canister body by the
hydraulic ram unit, and a high-current, low-voltage power pualse is imposed
on the system. The electrical resistance at the interface between the 1id
and the body of the canister is sufficient to cause the metal to fuse
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momentarily while the axial force presses the parts together to complete the
weld. This 1is the same process as a sheetmetal spot-weld; however, the
electrical current and axial force requirements are greater because of the
greater area being welded. Although obtaining the needed axial force is
relatively easy, and the processes are well understood, power supplies
capable of generating the short-time, high-current pulse of electricity are
not well known, A 250-kVA “"homo-polar" generator has been selected for this
duty. At the outset of the welding cycle, the generator rotor must be at or
above a critical velocity, which is based on the generator rotor diameter,
the density of the excitation current field, the required duration of the
power pulse, and the current flux density required in the weld. As the weld
is being made, the rotor velocity decreases rapidly as its kinetic energy is
transformed into electrical energy. There is no requirement for the gener-
ator rotor velocity between welding operations; therefore, because there is
a long time between welding operations, a relatively small motor, between 50
and 75 he (approximately 65 kVA per generator), can be used to drive the
homo-polar generator; bringing the rotor up to speed in time for the next
weld is the only reguirement. Because of the severe deceleration forces
involved during the weld, the use of a hydraulic motor has been suggested.

The canister 1id transfer and positioning system, which is mounted on the
steel structure of the welding system, consists of a travel chute (through
which the 1ids pass), two air-lock valves on the loading end of the chute,
and a pneumatic 1id-feed system.

In operation, a pneumatic cylinder pushes a lid from the container into the
open end of the 1id chute. Air-lock valves stop the 1id at the top of the
chute. The valves allow setting up the 1id for welding without losing the
argon environment of the welding system, Beyond the valves, the 1id is
gravity-fed through the chute until it reaches the chute bottom. The 1id is
then ready for welding.

The canister air-lock tube, which also doubles as the helium Jeak-test
station and canister decontamination station, consists of a forge restraint,
a heavy-walled cylinder, a chuck assembly, and two isolation valves mounted
at both ends of the tube. The cylinder is fitted with valves, piping, and
tubing that provide control and connections to the Freon decontamination
system, inert gas supply, helium test equipment, and gas purging system.
wWhen a canister is inserted into the welding system, the chuck grips and
securely holds the canister. The chuck also centers the canister and
prevents its movement during the forging stage of welding. The heavy-walled
cylinder connects the forge restraint to the primary barrier wall, and
provides two functions: to maintain alignment of the centerlines of the
chuck assembly and the forging ram, and to prevent the defiection of the
forge restraint during forging. The heavy-walled cylinder is a two-piece,
modular component.

With the canister in place in the air-lock tube and the isolation valves
ciosed, the air is evacuated from the air-lock tube and backfilled with an
argon-helium gas mixture. The inboard valve is opened and the canister is
moved into the weld chamber for welding.
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At the end of the welding cycle, the canister is retracted into the air-lock
tube, and the isolation valve 1is closed. The argon-helium mixture is
evacuated, and the canister is sprayed and the air-lock tube flooded with
Freon for decontamination, After decontamination, the air-lock tube is
evacuated and a helium Jeak test 15 performed., After the leak test, the
canister is removed from the air-lock tube and moved to the ultrasonic test
station.

2.5.8.E. Ultrasonic Test Station

In addition to the helium leak tests, an ultrasonic test of the canister
weld 15 required to verify structural integrity of the weld.

The test equipment is mounted on a fixture adjacent to the upender rails
next to the welder located in the west ends of Shielded Canyon Cells 5 and
6. It 1s mounted so that, when the upender moves to the test eguipment, the
axial centerline of the canister aligns with that of the test eguipment.

The ultrasonic test equipment 15 a single unit assembly consisting of dual
headstocks for the transducer and couplant packages. One of the headstocks
is stationary, the other is rotating. The transducer and couplant applicator
are mounted onto the rotating headstock. The couplant is pumped and
deposited onto the canister end cap, and the transducer package performs the
volumetric inspection. Power is suppiied to the applicator pump and
transducer package by a circular copper bus bar. The operation is fully
automatic. The test equipment is periodically calibrated with standard test
pieces.

In operation, the canister 1is loaded onto the upender from the welding
system. The upender 1s moved on rails to align with the ultrasonic test
fixture, The canister hold-downs are released, and the canister is moved
into the test fixture by the power rollers on the upender. After testing,
the canister is retracted onto the upender, positioned, and locked 1n place.
The upender then rotates to the vertical position. The canister is removed
by the power mast and pintle grapple, and moved to the in-building lag
storage, storage cask, or transfer shield.

2.5.8.F. Canister Cutting Station

In case of an unacceptable weld on the storage canister, three canister
cutters are provided in the facility; one in Shielded Canyon Cell 5, and two
in Shielded Canyon Cell 6. The cutters in the west ends of Shielded Canyon

l Cells 5 and 6 are sized for spent fuel canisters only, while the third in
the east end of Shielded Canyon Cell & can accommodate different overpack
canister sizes. The canister cutting station 1is mounted on a fixture

I' adjacent to the upender rails so that the axial centerline of the canister
aligns with that of the cutting fixture.

The canister cutting station is a single-unit, fully automatic pipe lathe.
The unit 1is an off-the-shelf item adapted for remote cell operation., It
consists of two cylindrical headstocks: one stationary and one rotating,
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The stationary headstock contains four electrically actuated clamping feet,
which center the unit about the pipe. The rotating headstock contains the
carbide cutting heads. The cutting-head blades are incrementally fed into
the canister wall by a certain radial distance per revolution. Feeding is
done by a ramp and cam follower assembly, At each revolution, the cam
follower strikes the ramp and partially rotates; this action opens a small
valve on the pneumatic feed line from the supply side to the blade-holding
module. The resulting burst of pressure moves the blade a little farther,
The rotating headstock rides on six 45-deg-inclined cam rollers, and is
powered by an electric motor. The drive gear is on the backside of the
rotating headstock. Blade speed and feed rate are adjustable.

In operation, the defective canister 1is moved to the canister cutting
station by the upender. The upender is positioned so that the axial
centerline of the canister aligns with that of the canister cutting station.
The canister hold-downs are released, and the canister is moved into the
cutting fixture by the power rollers on the upender,

After the cutting operation, the canister is retracted from the canister
cutting station back into the upender, and locked. The canister is then
moved to the air lock of the resistance welding system, and the welding
process is repeated. The cap that was cut off the canister falls into a
receptacle for processing later.

2.5.9 IN-PROCESS LAG STORAGE

There are two lag storages - the incoming lag storage and the discharge lag
storage. The incoming lag storage provides temporary storage for the PWR and
BWR fuel assemblies waiting to be processed. The discharge lag storage
stores drum and canister overpacks before their shipment.

The incoming lag storage is of modular construction, with separate modules
for PWRs and BWRs.

A module is constructed of angles and sheet metal welded into a matrix-like
structure to accept 9 PWRs in a PWR module and 16 BWRs in a BWR module. Both
modules are square, with equal widths, so either one can be fitted in the
same space in the lag storage pit. Therefore, to get more PWR storage space,
more PWR modules can be lowered into the pit. The maximum number of PWRS
that can be stored in the pit are 180; maximum BWR capacity is 320.

Leaf springs are welded near the top of each module to fit the module snugly
in the pit., The springs press against the pit walls and the channels
separating adjacent modules. For safety considerations, a module does not
hang from the top, but rests at the bottom. Under the module is welded a
large-diameter pipe to which is welded a flange. The flange provides the
bearing surface for the module to rest on. The flange rests on a machined
support pad which has two parts., The first part is welded to the steel liner
of the pit's floor. The second part is welded to the first, but after the
following adjustment: the second pari has an adjustable snoulder on whicn
rests the pipe flange. The level of the shoulder is a&adjusted to ensure
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uniform mating with the flange. Then the second part is welded to the first.
Around the horizonta! shoulder, at a dimension equal to the inner diameter
of the flange, is a wall that prevents the module from dislodging off the
support pad. The leaf spr-ings at the top and the support at the bottom
ensure the module is secure in the pit.

Vent holes are drilled in the module's supporting pipe for cool air to cool
the assemblies. Cooling i1s effected by natural convection. The cool air
enters the pit through ten 12-in.-dia downcomers along one side and at
either end of the pit. An equal number of exits are provided for the heated
air along the opposite side of the pit. This complete separation of entries
and exits prevents the heated air from recyciing back into the pit through
the downcomers.

The lag storage pit 1s covered on top by steel lids. The lids have 11ftin?
lugs sized to fit a port plug grapple for the overhead crane. The 1id leve

15 raised from the rest of the cell floor by a curb. Built into the sides of
the curb are openings for the air downcomers and exits which are covered by
protective screens. Also, the bottoms of the openings are raised a few
inches from the floor to prevent the decontamination liquids accumulated on
the process cell floor from spilling into the air passages.

The discharge lag storage 1is required to store the drum cage sSupport
apparatus with five loaded drums; the l4-in.-dia canister overpack; and the
26-1n.-dia canister overpack. The weight of this eguipment warrants thicker
walls for the storage cells. A more predictable material flow eliminates the
need for a modular concept of storage; therefore, space in the pit is
permanently dedicated to one or the other of the above three items. The
discharge lag storage accommodates four drum cages, nine l4-in.-dia over-
packs, and ten 26-in.-dia overpacks.

To ease decontamination of the storage pit, the storage cells are removable
in conveniently sized modules. The entire drum cage cell arrangement, along
with its tubular support table at the bottom, is one module. The second
module 1s four of the °6-in.-dia overpack cells; there are two of these
modules with a total of eight 26-in.-dia storage cells. The third module is
two of the 26-in.-dia overpack cells. The fourth module is three of the
14-in.-dia overpack cel's; there are three such modules with a total of nine
14-in.~-dia cells. The fifth module (the final one) is the tubular support
table for all of the 9-, 14-, and 26-in.-dia overpacks.

As in the incoming lag storage, cooling of the drums and overpacks is
effected by natura! convection. There are four 12-in.-dia cool-air down-
comers along each length of the storage pit, and two hot-air vents along the
entire widths of the pit. Air inlets and outlets are covered by screens and
raised from the cell floor level to prevent cell decontamination liquids
from flowing into the pit.

A curb, elevated from the cell floor, is built around the pit; air inlets

and exits are built into the walls of the curb. On top of the curb sit tna
1ids that cover the pit. The covers have lifting lugs on them to provide a
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three-point 1ift for each cover section (there are two sections) and the
lugs are configured to interface with the grapple of the port plug.

2.5.10 SHIELDED CANYON CELL LAG STORAGE VAULTS

The in-cell lag storage vaults in Shielded Canyon Cells 5 and 6 provide
storage of the spent-fuel canisters.

A total of six storage vaults are in the shielded canyon cells. Each of five
vaults has eight compartments, and each compartment can store 16 canisters.
The sixth vault has seven compartments, and each of six compartments can
store 16 canisters, whereas the seventh compartment can store 12 canisters.
Thus, the total storage capacity of the shielded canyon cells is 748
canisters (approximately 1,000 MTU) of spent fuel.

The storage vaults are divided into compartments, and each compartment is
provided with its own air supply plenum to ensure a sufficient amount of air
flow around the canis*ters to remove the heat generated by the spent fuel in
the canisters. The supply plenums are located at the bottom and the exhaust
ducts at the top of the storage vaults for proper air flow and natural
convection of heat from the canisters to the air. Each compartment is
equipped with a rack system that supports the canisters at the bottom and
guides them at the top to facilitate storage and retrieval.

The top of the storage vaults is covered with a concrete floor with holes on
3-ft centers. Each hole has a removable shielding plug with the lifting
pintle identical to the one on the canisters. The centerlines of the holes
and the rack storage matrix space; are concentric to facilitate storage and
retrieval of canisters.

The 235-ton shielded canyon cell crane with spent-fuel canister pintle
grapple is used to 1ift the shielding plug of a storage space, and tune plug
is set aside on the cell floor between the storage spaces. The 35-ton crane
with the same pintle grapple is then moved to the canister upender, which
has already tilted a loaded spent-fuel canister to the vertical position,
The 35-ton crane with pintle grapple picks up the loaded canister, moves it
directly over the storage space (with shielded plug already removed), and
lowers it into the rack through the hole in the concrete floor. Once the
canister is fully supported at the bottom by rack, the pintie grappie is
disengaged from the canister and retrieved from the hole. Next, the 35-ton
crane picks up the shielding plug (that was set aside), and installs it over
the hole; the pintle grapple is then disengaged.

2.5.11 PNEUMATIC TRANSFER SYSTEM

The pneumatic transfer system provides a szfe, fast, and reliable means of
ti-ansporting swipe samples from the shielded canyon celis and decon cells to
the analytical laboratory for determining any presence of radioactive con-
tamination deposited on the samples.
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The control panel at each terminal includes manual ON and emergency STOP
pushbuttons to control power to the system, a CLEAR light to indicate when
the system is ready for transfer, and an IN TRANSIT light, which remains
lighted when a carrier transfer is in progress.

Normally, after the removal of the glass vial with sample(s), the capsule
carrier is loaded with a clean or new empty vial within the shielded glove
box in the analytical laboratory. On the return trip of the capsule carrier,
the glove-box terminal becomes the sender and the hot-cell terminal becomes
the receiver, Each terminal, therefore, may function as either sender or
receiver for the same two-way transmission tubing.

To facilitate better coordination between the hot cells and the laboratory,
a communication system is integrated with the pneumatic transfer system.

In case a capsule carrier is wedged in the transmission tubing, the capsule
carrier can be recovered at the sending terminal by increasing the pressure
at the receiving terminal (5 psi higher than that of the sending terminal)
through the pressure regulating valve. If the first attempt fails, the
pressure is increased further by increments of 5 psi up to five times before
the 40-psi blowoff pressure is reached. The recovered capsule carrier is
then replaced with another that is not similarly worn out, and the operating
pressures are readjusted to normal.

2.5.12 NONFUEL-BEARING COMPONENTS VOLUME-REDUCTION AND DRUM HANDLING SYSTEM

The disassembly of spent-fuel assembiies and the consolidation of fuel rods
leave behind nonfuel-bearing components (such as nozzles, grids, and guide
tubes), which require volume reduction for ease of handling. These
components are packed into waste drums, decontaminated, and transferred to
the shielded canyon cells for storage. This is done by the nonfuel-bearing
components volume-reduction and drum handling system. (see Figure 2-5.)

The volume-reduction system consists of the following 10 subsystems:

(1) Clean Drum Elevator - A hydraulic vertical elevator to lift an
empty drum and Tid. The elevator structural frame is bolted to the
concrete wall and in the recessed ceiling. The elevator 1ifts one
drum at a time from the staging platform up through the ceiling
and shield valve, 28 ft-5 in., for access to the decon cell.

(2) Drum Push Mechanism - A pneumatically actuated clean drum transfer
mechanism. [t 15 used to move a clean drum horizontally off the
elevator platform and intc a guidance cage. The push mechanism
also advances all of the drums contained within the guidance cage.

(3) Shield Valve - A motor-driven, split-gate mounted on rails. It is
used to shield an operator loading a clean drum onto the elevator
before it i1s raised into the decon cell,.
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Secondary Waste Jib Crane - A motor-driven, rotary jib crane with a
motor-driven drum grapple attachment on the boom end. The jib crane,
with grapple attachments, services the drum guidance system and
transfer carts. A clean drum is grappled, raised, and rotated to a
transfer cart. The grapple assembly is lowered and raised by a
guided, motor-driven linear actuator. The three-point grapple arms
are also actuated by a motor-driven linear actuator.

Secondary Waste Drum Slide and Guidance System - A stationary cage
structure and drum separator mechanism. [t guides and positions six
55-9al drums during clean drum introduction into the decon cell. The
clean drums are advanced via the drum push mechanism and into the
guidance system. Two drum separators, pneumatically actuated,
position the outermost drum to be picked up and loaded onto a drum
cart.

Secondary Waste Drum Transfer Cart - A motor-driven cart, mounted on
rails, It 1s used to transfer both empty and filled drums between
the decon cell and the shielded process cell. The drum transfer cart
also transfers a filter box between the decon cell and the shielded
process cell., Four two-position posts accommodate either a drum or
filter box. The cart will be positioned and remain in parked
position at the shredding station in the shielded process cell.

Secondary Waste Shredder System - A dual-motor-driven, low-speed,
rotary shredder with material flow hoppers at in-feed and out-feed
locations. It has a cylindrical skeleton in-feed chute with upper
1id, sliding door, and grid in-feed chute from the upper hopper
assembly. A lower out-feed chute and nozzle in-feed chute form the
lower hopper. The lower hopper seals with the drum while material is
being processed. A drum 1idding station, motor-actuated,
lid-crimping system is supported from the shredding structure. The
drum lidding station is positioned in line with the drum cart.

Secondary Waste Drum Decontamination System - A stainless steel
chamber and 1integral grapple mechanism 1n which nonfuel-bearing
drums are decontaminated. The decon station is located near the wall
at the opposite end of the decon cell from the clean drum elevator.
The chamber is composed of two parts - a vertical, cylindrical
stainless steel shell and a combination 1id/grapple. The grapple was
designed so that it could be decontaminated along with the drum; in
this way, a newly decontaminated drum will never be handled by a
contaminated grapple. The 1id has a gasket around its periphecy that
seals against the flange welded to the top of the shell., The bottom
of the chamter is a standard elliptical head with a drainpipe welded
to the center. The head shape provides for natural drainage. The
interface between the head and the shell is also flanged. Inside the
shell, there is a spray ring at each of two different elevations.
Nozzles on each are pointed radially inward at varying angles. They
are pointed downward so that all decon fluid and contamination will
be washed off the top and down the sides to the floor drain. At the
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bottom are four upward-pointing spray heads, which clean the bottom
surface of the drum,

(9) Swipe Arm Assembly - An articulated arm that is wused to swipe
decontaminated nontuel-bearing drums. This arm is bolted to the wall
and is situated so that it can reach the centerline of the drum as
it 1s removed from the decon chamber. 0Qut from the support
attachment 1s an elbow joint. The arm bends at the elbow joint to
either extend toward the drum or retract to deposit the swipe into
the rabbit. Near the end of the arm is a rotary joint to enable
swiping of either vertical or horizontal surfaces of the drum. The
actual swipe is held by a pinching-type mechanism that is operated
by a linear actuator.

(10) Secondary Waste Filled Drum Transfer System - A drum transfer cart,
traveTing on an elevated platform, which transports filled drums
into tne shielded canyon cells. The platform begins in the middle of
the decon cell, continues through a penetration in the wall, and is
cantilevered 1into the shielded canyon cell above the spent-fuel
upender rails. The transfer cart is a two-piece mechanism. The lower
portion is a simple, square, all-welded box beam structure with two
axles. The front axle is freewheeling while an integral motor/cable
reel and brake assembly drives the other axle, and provides the
motivation to the cart. The top portion is a removable circular
paliet with space for five drums. This is the same number of drums
required to fill a drum cage. The pallet is removable so that the
shielded canyon cell crane is able to take all five drums to the lag
storage area at the same time. The pallet connection 1is a
breechlock, which is the same as all of the other connections to the

overhead cranes,

fFach of Shielded Process Cells 1 through 4 is equipped with a motor-uriven,
rotary shredder, which is located near the spent-fuel consolidation system,
The fuel assembly skeletons are fed into the shredder through the vertical
skeleton in-feed chute. Grids are fed into a tapered box on the front face
of the upper hopper. Nozzles are fed into a tapered box below the shredder
cutting chamber on the lower hopper. An empty drum is raised to seal against
the lower hopper while materials are being processed.

A clean drum is loaded onto the elevator below the decon cell and then the
operator exits, The shield valve in the decon cell floor is opened. The drum
is elevated to the top of the shield valve. The drum push mechanism advances
both the elevated drum and the five drums in the drum guidance system. The
outermost drum 1is separated from the other drums by two pneumatically
actuated pads. The jib crane and grapple attachment grip, raise, and
transfer a clean drum onto a transfer cart. The cart and drum move into the
shielded process cell to the shredding station. The contamination barrier
door, located between the decon and process cells, is closed behind the cart
after it passes to reduce contamination of the decon cell. The cart stops at
the lidding station, where the drum 1lid is removed and held by the 1id
crimper, The cart and drum move below the shredder, and the drum is elevated
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to seal against the out-feed hopper. Once filled, the transfer cart moves
under the lidding station, where the 1id is crimped ontc the drum,

The loaded waste drum is transferred from the shredding station to the decon
cell by the drum transfer cart. The drum is lifted from the transfer cart,
and placed on the decon cell floor. A total of five drums are processed in
this same manner. Simultaneously, the drum transfer cart is moved to the end
of the drum transfer platform in the decon cell., The overhead crane, fitted
with the special drum lid/grapple, picks up one drum and moves it directly
over the decon station. The drum is lowered into the decon station until the
lid/grapple seats on top of the decon chamber. The drum is cleaned with
Freon jets, and then dried with compressed air. The drum is raised into
position for swiping, and the swipe arm is extended from the wall, at which
time the surface of the drum is swiped. The swipe aria swings over to the
wall, and deposits swipe in the rabbit, which is carried through the
pneumatic tube system. The drum is placed into an unoccupied position on the
pallet on the cart. This procedure is repeated until the cart has a full
complement of five drums. The shield door to the shielded canyon cell is
opened, and the cart moves the length of the platform into the shielded
canyon cell. The 35-ton bridge crane lifts the pallet from the cart, carries
it to the lag storage area, and places it on the floor. The filled pallet is
released, and a second pallet is returned to the transfer cart. The cart
moves back to the decon cell, and the shield door is closed.

2.5.13 CELL PORT PLUGS, HATCHES, AND JACKING MECHANISM

A plug reduces the gamma radiation and neutron flux to within acceptable
levels (as specified in 10 CFR 20 and DOE Order 5480.1A) on the atmospheric
side of the port., Furthermore, the plug seals the port so a slightly
less-than-atmospheric pressure may be maintained inside the cell.

The plug consists of two layers of materials: the neutron shield and the
gamma-radiation shield. The layers may be sandwiched together in a one-piece
plug or split into a two-piece plug to bring each piece within the overhead
crane capacity. An example of a two-piece plug is the intake port plug; an
example of a one-piece plug is the repository overpack port plug.

The neutron shield is a layer of plastic (NS-3 manufactured by Bisco
Products). The plastic is fire-retardant; it 1is procured as a pumpable
thixotropic mixture, and poured in to conform to the size and shape of the
plug. The initial set to a tough, nonflexible solid occurs within 24 hi;
total cure is achieved in 28 days. The hydrogen content of the plastic is in
the neighborhood of 5.41 E+22 atoms/cc (5.1% by weight). The plastic may
also be impregnated with lead and boron fillers to enhance gamma and thermal
neutron attenuation. The thickness of the plastic is sufficient to replace
the neutron-attenuating properties of concrete.

The gamma shield is a layer of cast-carbon steel in one-piece plugs and a
lead-and-steel combination in two-piece plugs. The thickness of this shield
is sufficient to replace the gamma-attenuating properties of concrete.
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For two-piece plugs, the top plug is provided with pads. The bottom plug is
then placed on top of it.

The plastic layer is covered by a cover extending beyond the main body of
the plug. This cover prevents the accumulation of crud in the annular gap
between the plug and its t2at in the concrete floor.

Fach plug is coated with a zinc-impregnated epoxy to prevent rusting.

2.5.13,A Maintenance Hatch

A maintenance hatch plugs the port through which equipment is transferred
between the maintenance cell and the shielded process cell. The hatch has
been sized to allow the largest anticipated piece of equipment to pass
through. The resulting size of the hatch makes i1t too big and heavy for the
overhead cranes to handle. A dedicated jacking mechanism 1is, therefore,
required to 1ift them, and to transport them out of the way of their seat in
the concrete floor (see Section 2.5.13.B for the jacking mechanism). When in
place, the hatch must perform the following functions: (1) reduce the gamma
radiatlion and neutron fiux to acceptable levels on its atmospheric side
(these levels are specified in 10 CFR 20 and DOE Order 5480.1A.); (2)
provide a contamination barrier between the shielded process cell and the
maintenance cell below.

Functions 1 and 2 above are achieved in the same way as 1S done by the the
repository overpack port plug (refer to Section 2.5.13 for the port plugs).
Like the port plugs, the hatch has a cover around its top to cover the gap
between the hatch and its hole in the concrete to prevent crud buildup.

2.5.,13,B. Jacking Mechanism

The outloading port plugs and the maintenance hatches are too heavy for the
overhead crane to 1ift; therefore, a dedicated jacking mechanism is provided
to handle these. The jacking mechanism raises the plug or hatch, moves it to
one side to clear the port, then carries il back over the port, and lowers
it back into place. The jacking mechanism for a plug has three jacks; the
jacking mechanism for the hatches has four jacks. The basic construction and
operation of both the hatch and the plug jacking mechanisms are the same.

A jacking mechanism consists of a welded-steel structure supported by four
wheels, riding on rails. Two of the wheels are precision wheels riding on
precision rails, whereas the other two are flat followers on flat rails. One
of the precision wheels is powered by an electric motor and gear reduction
system to effect the horizontal traenslation of the plug. Vertical 1ifting of
the plug is achieved by jacks, mounted on platforms on top of the stee
frame, and connected together by shafting and U-joints. The jacks are
powered by a single motor and reduction system,

In operation, the jacks 1ift the hatch or plug; then the motor connected to
the precision wheel activates, and pulls the plug away from the port to the
parking position, thus clearing the port for access. In their parking
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position, the jacks may either lower the plug or keep it suspended (the
jacks are of the machine-screw type). Mechanical stops on the rails prevent
the mechanism from rolliing too far; also, limit switches, integral with the
jacks, establish the limits of up and down travel of the plug.

All equipment on the jacking mechanism is covered by sheetmetal covers to
reduce contamination by crud, and ez<e decontamination operations latzr.

Finally, the jacking mechanism 1is coated with zinc-imprzgnated epoxy to
prevent rusting.

2.5.14 REPOSITORY OVERPACK HANDL ING AND UNLOADING

The third primary purpose of the shielded process cells is to handle, load,
seal-weld, and ship offsite waste forms in & repository package. This
package is to be subsequently placed in a permanent geclogical repository
location. The repository overpack is processed in the east ends of the two
shielded canyon cells (5 and 6). The repository overpack has been designed
to handle spent-fuel canisters, overpacked spent-fuel canisters, high-level
waste canisters, and secondary waste drums (see Figure 2-6).

The repository overpack arrives at the R&H Building as an empty single unit
with a loose, weldable 1id. The overpack is delivered via a truck or
railcar., Tne overpack is passed through the vehicle washdown area, and
enters the receiving and handling area by use of the same procedures as
those for the spent-fuel casks specifically defined in Sections 2.5.2
through 2.5.4. The repositery overpack is prepared by removing the impact
limiters and overpack restraints., The 40-ton mobile crane or the 150-ton
bridge crane is wused to 1ift and position the repository overpack cask
adapter on one of the dedicated cask carts used to service the shielded
canyon cells (5 or €). The cask adapter is, in turn, bolted to the cask
cart, and the cask adapier doors are opened toc receive the empty repository
overpack. The cask adapter yoke is replaced with the repository overpack
1ifting yoke, and the repository overpack is transferred to the cask cart.
The repository overpack 1is placed into the cask adapter, in a vertical
position, through the open adapter doors because of crang height
restrictions. Once the overpack is positioned, the crane disengages the
overpack; the operator manually closes the adapter doors, and locks them via
a base-mounted lock lever. Once the cask cart is inspected and the radiation
survey has been completed, the vehicle is released from the R&H Building.

The repository overpack and cask cart are moved to the shielded canyon cell
cask handling and decon room. The decon room monorail crane is used to load
and install the repository overpack contamination contro?! edapter to the
repository overpack cask adapter. The crane disengages the control adapter,
and the operator locks the control adapter to the cask adapter, using a
series of toggie locks. A1l mating jeints or interfaces on the repozitory
overpack cask adspter and contamination control adapter have compliant seals
to ensure an air-sealed enclosure. This sealed enclosure reduces airborne
contamination during the transfer of the repository overpack to the shielded
canyon cell,
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The welding and decontamination station consists of a deep pit, sized for
the repository overpack and outfitted with spraying nozzles. Centering ribs
are welded to the pit to ensure that the overpack is centered, particularly
at the top, where the horizontal lid surface and the longitudinal axis
intersect. This facilitates precise welding of the 1id. (The bottom of the
pit has been designed to accommodate a slightly bowed overpack.) Near the
pit are located two jib cranes, one carrying the welding head and the other
carrying the decontamination head. When the repository overpack is
transferred in the cell, the jib cranes are in their parked positions to
render free passage of the overpack supported by the cell crane.

The welding operation is next in sequence. The crane carrying the welding
apparatus 1is swung into position over the pit, and the welding apparatus is
lowered. After the welding 1is done, the crane is returned to its parked
position. The cCrane with the decontamination head then swings over the pit,
and the overpack 1is decontaminated and dried. Then the decon crane is
returned to its parked position. Upon completion, the repository overpack is
placed into the repository overpack shipping cask for final disposition.

2.5.15.A. Welding Equipment

The welding equipment consists of a jib crenr and a welding head. The design
and capacities of the jib crane are come both the welding and decon
heads, with its pivot point located adjace o the overpack pit. The jib

Ccrane is capable of & 360-deg rotation, but need swing no more than about
135 deg between the overpack pit and its parking position. A shell that
houses the welding eguipment is supported by the end of the crane boom. The
shell is suspended from the boom by actuators, which sit atop the boom.

Mounted on the inside of the shell wall is an internal 360-deg bearing gear
assembly that meshes with & pinion powered by a verticaily oriented motor.
Bolted to the gear is a platform that contains the welding apparatus.

Tne welding apparatus is an electron beam welder. The electron gun is
oriented vertically for the vertical weld of the overpack 1id. The design of
the oun mounting allows it to be tilted a few degrees clockwise or
counterclockwise by a motor. At the same time, the gun can be translated
back and forth, by & separate motor and a sliding plate on which the gun and
its tilting apparatus are mounted. Thus, the gun can rotate around the
overpack, translate back and forth horizontally, and also tilt a few
degrees, uiereby affording a precise aim for the electron beam. A typical
welding seruence would proceed as follows, starting from the welding crane
in its parked position:

The crane swings out over the pit. The actuator on the boom lowers the
welding shell. The shell comes to rest on a ledge, which is 2 part of the
pit. Built into the neck of the shell are inflatable seals. The seals are
inflated; they contact the overpack, thus sealing off the shell environment
from that of the cell. The shell is now evacuated, as required by the
electron-gun manufacturer. The gun is, through visual and electronic/
mechanical aids, aligned to the weld, and fired to commence the welding. The
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bearing gear begins to rotate at a preset controlled rate; this moves the
gun around the weld. Limit switches prevent the gun from rotating past 370
deg. A CCTV camera mounted orn the gun gives the operator a view of the
welding in progress. After the welding, the seals are deflated. The shell is
raised off the overpack, The crane swings back to its parked position,

Access doors are provided on the welding head shell for maintenance of the
electron gun and the motors. Finelly, the entire top of the shell s
removable for extensive maintenance within the shell.

2.5.15.6. Decontamination Equipment

The principal moving features of the decon equipmert are the same as those
for the welding equipment; that s, a iib crane, an actuator riding atop the
crane's boom, and & shell suspended from an actuator. In addition, &
stabilizing rod attached to the shell slides up and down through & sliding
joint on ‘the boom. The stabilizing rod keeps the shell stable through the
crane's movements, and also prevents the shell from developing a rotatory
motion of its own when the actuator tends to turn the threaded rod. Ins‘ide
the shell, however, there are no moving parts. The shell is outfitted with
eight nozzles around the circumference at three elevations. A typical
overpack decon operation would proceed as follows, starting with the crane
in its parked position:

The crane 1s swung over the pit. The shell is lowered until it comes to rest
on the ledge that 1is integral to the pit. The shell has, on its bottom
flange, seals to prevent the decon solutions from splashing out into the
cell. The pit is outfitted with spraying nozzles, eight around the periphery
at four elevations, and two at the bottom pointing up. The piping coming to
the nozzles is connected so that either Freon-113 or drying air can be
diverted to the same nozzles. Freon-113 is turned on, and the overpack is
sprayed. Then the drying air is turned on and circulated. Finally, through
the same nozzles, the pit 1s partially evacuated to vaporize the Freon. The
vacuum is then released. The shell is raisecd off the pit, and swung back to
its parked position,

2.5.16 TRANSFER OF WASTE CANISTERS AND DRUMS TO SEALED STORAGE CASKS
OR TRANSFER SHIELD

One operation 1in the processing of spent fuel, HLW, future RHTRU, or
secondary waste 15 the offloading of waste canisters or drums into the
sealed storage casks or transfer shields for subsequent storage onsite.

Preparation for this operaticn involves two parallel steps: the preparation
for offloading of waste canisters and the preparation of the sealed storage
cask and transporter or the transfer shield to receive the canisters.

2.5.16.A. Preparation of Sealed Storaoge Cask or Transfer Shield

Although the capacities and functions of the sealed storage cask and the
transfer shielo are different, their preparation and interfacing with the
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offloading port of the cell are essentially identical. The empty cask
mounted on its transporter or the transfer shield mounted on its own
transporter enters the TJloadout and decon room through the facility
transporter entry/exit port and the transfer corridor. Each transporter is
maneuvered so that the cask or transfer shield is aligned with the loadout
port axial centerline and centered within the local shadow shielding. Once
the transorters are positioned and Jocked, the contamination barrier is
remotely lowered to mate with and seal on top of the cask or transfer
shield.

2.5.16.B. Preparation of Waste Packages for Transfer to Storage

Tre final operation of all the processes performed in the shielded process
cell 1is the transfer of canisters or waste drums into lag storage or
directly into & sealed storage cask or transfer shield., Canisters or drums
that reach this point in their processing have been inspected and
decontaminated, and are eligible for release from the cell.

Drum storage cages, provided in two different sizes for 55- and 83-gal
drums, are used for the packaging of orums in the lag storage pits in
Snielded Canyon Cells 5 and 6. Each drum storage cage includes at least the
following carbon-steel components: one 1-in. bottom plate, three 1-in. pipe
uprights, one 1-in, cover plate with lifting pintie on top, and four 1/4-in,.
separator plates. All of the plates are equilateral triangles in shape, with
a hole in each corner for the pipe upright to pass through. The uprights
that form the cage around the stacked height of five drums are welded to the
bottom plate, and attached to the top cover plate with three captive bolts.
The five drums, when loaded into this cage, are separated from each other by
a separator plate. Individual drums are handled by the 20-ton power mast
crane with a drum grappler; the drum storage cage is handled by the 35-ton
power mast crane with a pintle holder.

Loading takes place in the east end of Shielded Canyon Cells 5 and 6,
beginning with the removal of the offloading port shield plug. The plug is
raised and moved away from the port by its own jacking and 1ifting mechanism
because the weight of the port plug exceeds the 35-ton power mast capacity.
With this plug removed, the shield plug of the sealed storage cask is
removed by the power mast and shield plug grapple. For the transfer shield,
the upper gate is remotely opened to allow acress for the waste packages.
Transfer of the canisters is performed by the 35-ton power mast and the
canister pintle grapple.

After the transfer process, the storage cask shield plug is replaced by the
power mast or the upper gate of the transfer shield is remotely closed. The
loadout port plugs are replaced, thus completing the transfer process.

2.5.16.C. Transfer of Waste Packages to Storage

1 Transfer Shield. After the transfer shield is loaded and its upper gate
closed, the shieid is moved from the loadout and decon room through the
transfer corridor and out to the storage area via the transport entry and
exit room,
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2. Sealed Storage Cask. With the shield plug in place, the sealed storage
cask 1¢ moved 11nto the transfer corridor and positioned under a work
platform. Here, the outer 1id is lowered on top of the cask, and welded in
place by automatic welding equipment. MWeld inspection and subseguent
painting of the outer 1id complete the cask preparation. The cask is then
moved through the transport entry ancd exit room to the storage area.

2.5.17  ONSITE-GENERATED HIGH-ACTIVITY WASTE

Onsite-generated high-activity waste consists of spent in-cell HEPA filters,
spent first-stage testable HEPA filters, spent cartridges from cartridge
filters, spent resins from high-activity Jliguid radwaste system, spent
resins from low-level liguid radwaste system, and RHTRU evaporator bottoms
slurry.

2.5.17.A. HAW HEPA Filters

HAW HEPA filters from shielded process cells are first removed and loaded
into a stainless steel box, using the remotely operated electromechanical
menipulator. Next, the stainless steel box, loaded with four HAW HEPA
filters, is transferred to the decontamination cell by the transfer cart.
The loaded stainless steel box is transferred from the decontamination cell
to the remote-handling air filtration (RHAF) room through a hatch, and moved
to @ remotely operated HEPA filter compactor, where the filters are removed
from the stainless steel box by the remotely operated electromechanical
manipulator, and fed into the compactor for volume reduction.

The HEPA filter compactor 1is designed around four major sections: the
horizontal transfer chamber, the vertical extraction chamber, and the
horizontal compaction chamber; the fourth section is the gate and drum
loading/unloading section. A1l compactor exterior components are made of a
bolted, carbon-steel material, with interior operating components construc-
ted of stainless steel. The compactor unit is mounted on a 6- by 13- by
Z2-ft-high, welded platform. The assembled weight of the compactor is
approximately 10,000 1b. It requires a minimum floor area of 16 by 10 ft,
and a height of 11 ft.

The hydraulic power unit is complete, self-contained, with a 3,000-psi
hydraulic system, using 2 variable-displacement piston pump powered by &
10-hp motor. The pump delivers 10 gpm at 100 psi and 0.2 to 5 gpm at 2,800
to 3,000 psi, which is required for filter media compaction.

A HAW HEPA filter is placed into a filter carrier tray, which positions the
filter. The filter 15 then fed 1into the extraction chamber. A
vertical-extraction head assembly inside the extraction chamber cuts and
strips the filter media from the filter frame, and pushes the media into the
compaction chamber. Reverse travel of the filter carrier then extracts the
filter frame, and allows for repeat operation, until three filters have been
stripped into the compaction chamber. After three filters have been fed into
the compaction chamber, the compactor cylinder ram 1is activated and the
filter media are compacted against & closed gate unit located at the end of
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the compaction chamber., The compactor c¢ylinder ram is then retracted, and a
repeat loading of three additional filters is added to the compaction
chamber. The compactor cylinder ram is again activated, and the six filter
media are compacted in preparation for loading into a plastic-Tined plastic
drum; the drum has been positioned and locked on & horizontal-tilting,
loading and unloading table.

The compaction pressure is released, and the compaction cylinder gate is
opened. The compactor cylinder ram 1is activated, pushing the compacted
filter media into the positioned plastic drum. The loaded drum is then
tilted to a vertical position, where the plastic liner and plastic drum are
sealed. This sealed plastic drum is then moved by crane to an area where it
is lifted and placed in a plastic-lined, 55-gal, stainless steel drum. The
plastic bag is sealed, and the final steel drum 1id is installed.

The metal frames of HAW HEPA filters are sheared in a remotely operated,
mechanical shear machine, and placed into 55-gal, stainless steel drums.

The clean, empty plastic drums, plastic-lined stainless steel drums, and
stainless steel drums without plastic liners are brought into the drum
introduction room on manually operated pallet carts, and manually loaded
onto the electrically operated transfer cart. The empty drums are then moved
into the RHAF room, where they are remotzly removed and placed onto the
loading table of the filter compactor.

The HAW HEPA filters in the filter banks of the RHAF room are remotely
removed and loaded into a filter transfer cuniiiner. The loaded container is
transferred to the HEPA filter compactor by the remotely opc-ated,
electromechanical manipulator, where the filters are procescsed for volume
reduction.

The filled stainless steel drums are remotely transferred via the transfer
hatch to the decon cell, where the external surfaces of the drums are
decontaminated, if necessary, and then moved into the shielded canyon cell
by the filled drum transfer cart in the same manner as the nonfuel-bearing
component drums. Once there, they are carried to the lac storage area, where
they are Toaded into the drum storage cace. The cazoe then either remains in
lag storage, is placed into a storage cask, or into the transfer shield for
subsegquent storage.

2.5.17.B. RHTRU Eveporator Bottoms Slurry

The RHTRU evaporator bottoms slurry is collected in storage tanks located
inside the HAW cell. A cement drumming station is provided to solidify the
radioactive solutions in 55-gal, stainless steel drums with cement. The
cement drumming station consists of a 12-in.-thick, steel shield wall; a
drum processing assembly; & metering pump; ogear reducers; motors; air
cylinders; and air valves, The metering pump and the drum processing
assembly are located on the hot side of the HAW cell. As many of the gear
reducers, motors, air cylinders, and air valves as practicable are mounted
on the service gallery side of the HAW cell for ease of maintenance.
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(2) Monitoring (in real time) of all functional parameters of each
operating subsystem.

——
(&S]

Interlock of all operating subsystems for protection of personnel
and equipment, and to ensure material control,.

(4) Production anc maintenance of current documentation files on the
spent-fuel inventory.

(5) Production and meintenance of programs for operations, data
acquisition, and graphics.

(6) Production and maintenace of trend data analyses.
(7) Visual monitoring of operations inside each shielded process cell

via the CCTV system, with the capability for recording any video
input.

(&6

Recording of wultrasonic weld inspection data with videotape
recorders.

(9) Recording of the location of equipment (modules, spare parts,
etc. ).

(10) Establishment and wupdating of maintenance records for each
equipment 1tem,

This functional capability 1is accomplished by using a series of Jlocal
control stations, located in the operating galleries, to form a distributed
processing system. These local control stations wuse progremmable logic
controllers (PLCs) to provide real-time control of the process cell
operations. The PLC s preprogrammed to perform certain seguential
operations. All operations must be initiated via the work station operator.
The PLC follows the preprocrammed instructions, while continuously scanning
the input/output control for interlock ranges. The control signals,
positional information, and process data from each of the local control
stations that containe a PLC are placed on a common data highway. This
permits the results to be shared by other 1local control stations, the
central control room, ancd the backup control room. This system, therefure,
represents a Loci]l Area Notwerk (LAN), which ensures a common data base and
control information. The main data storage center is located in the central
control room, with & duplicate set of equipment located a minimum of 1,100
ft away in the backup control room. These data-storage facilities provide
permanent storace of the process cell activities. The system is configured
so that, in 2 faulted event, recovery control of the cell operations can be
per formed from either the main control room or the backup control room.
Supervisory control stations, wused to monitor the cell operators, are
located in the main control room. In addition, an engineering console is
provided in the main control room for control program software development
and checkout,

2-58
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the cables. The type "“A" anc "B" work stations are mounted on movable,
elevated platforms that are compatible with the height of the viewing
windows. The movable platform/cable wall connection is designed to permit
the platform and its associated work station to be moved away from the
window to perform window maintenance,

Canister welding, which is performed in the west ends of Shielded Canyon
Cells 5 and 6, requires one type "A" and one type “B" work station for each
cell. The type “"A" work station is mounted in front of the upender viewing
window to provide primary control of the west-end crane, upenders, and
canister inspection. The type “B" work station is in front of the canister
welding viewing window to control the canister welding and leak testing
chamber. This “B" work station is also used as a secondary control for the
west-end, in-cell overhead crane.

A type "A" work station with one 1/0 and two PCC cabinets is used to control
each of the two decon cells that are located between Shielded Process Cells
1 and 3 anad Cells 2 and 4. This type "“A" work station, which is located in
front of & viewing window overlooking the decon cell operations, controls
passage of two drum transfer carts into the adjacent cells. Control of these
carts must pass from the decon cell to the "A" work stations that control
Shielded Process Cells 1 anc 3 for the shredder processing. Each of these
type "A" work stations provides backup support for the other.

Around the periphery of Shielded Canyon Cells 5 and 6, at least four type
"C" work stations are employed to perform in-cell overhead crane controls.
This 1is particularly important during emplacement and retrieval of canisters
of consolidated fuel from the 1,000-MTU vault storage locations.

A type "A" and & type "D" work station are located on the northeast viewing
windows of Shielded Canyon Cell 5. These units would be used to control the
repository overpack processing and the HAW drum transfer port.

A type "A" and two type "B" work stations are located on the southeast
viewing windows of Shielded Canyon Cell 6. The type "A" work station is used
to control the overpack upender and overpack canister testing stations. One
type "B" work station is used to control the repository overpack weld/decon
station in Shielded Canyon Cell 6. The second type “B" work station is used
to control the overpack canister welder and decon station,

A11 1/0 and PCC cabinets are located in the operating gallery at locations
close to the shielded process cells, as reguired. The actual locations are
defined on the detailed drawings.

2.5.19 MAINTENANCE OF IN-CELL EQUIPMENT
A1l of the equipment located inside the shielded process cells and shielded
canyon cells becomes highly radicactive and contaminated because it is

exposed to, and comes in contact with, spent-fuel assemblies, RHTRU drums,
and HLW canisters, The preventive maintenarce, repair, and replacement of

2B
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above them, have been sized to allow an entire trolley te be replaced if
necessary. A trolley would be replaced only if repairs made in the
maintenance bay would Jjeopardize production schedules or personnel exposure
limits. As noted above, there are four 20-ton and four 35-ton cranes. Within
each rating, the crene 1trolleys are identical. From a maintenance
standpoint, this is beneficial for the following reasons:

(1) Spare parts inventory reguirements are minimized.
(2) Operators need to become familiar with a minimum number of designs.

Provisions have been made to ensure that the cranes can be retrieved should
a failure occur in the cell. Two separate power supplies ensure that a
single power failure will not cause a loss of the cranme. In addition,
winches have been provided for both the bridge and the hoist to ensure that
the crane can be pulled back into the maintenance bay.

ALARA considerations have been incorporated into the maintenance of the
cranes in the following areas:
(1) Where possible, equipment that reguires maintenance is located in
a Jlower radiation zone. For example, the retrieval winches are
located 1in the crane maintenance bay rather than on the crane
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