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1.0 GENERAL INFORMATION

This chapter of the Safety Analysis Report (SAR) presents a general introduction and description
of the HalfPACT contact-handled transuranic waste (CH-TRU) package. The major components
comprising the HalfPACT package are presented as Figure 1.1-1 and Figure 1.1-2. Figure 1.1-1
presents an exploded view of all major HalfPACT packaging components. Figure 1.1-2 presents
a detailed view of the closure and seal region. Detailed drawings presenting the HalfPACT
packaging design are presented in Appendix 1.3.1, Packaging General Arrangement Drawings.
All details relating to payloads and payload preparation for shipment in a HalfPACT package are
presented in the Contact-Handled Transuranic Waste Authorized Methods for Payload Control
(CH-TRAMPAC)'. Descriptions of the standard, S100, S200, and S300 pipe overpack payload
configurations are provided in Appendices 4.1, 4.2, 4.3, and 4.4, respectively, of the CH-TRU
Payload Appendices®. Terminology and acronyms used throughout this document are presented
as Appendix 1.3.2, Glossary of Terms and Acronyms.

1.1 Introduction

The model HalfPACT package has been developed for the United States Department of Energy
(DOE) as a safe means for transportation of CH-TRU materials and other authorized payloads. The
packaging design is based very closely on the currently licensed TRUPACT-II package. The
primary difference between the two packages is the body length. The TRUPACT-II packaging
body length is shortened by 30 inches to create the HalfPACT packaging. Other minor differences
are present, as described in subsequent sections.

The HalfPACT package is designed for truck transport. As many as three, loaded HalfPACT
packages can be transported on a single semi-trailer. The rugged, lightweight design of the
HalfPACT package allows the efficient transport of heavier-than-average payloads, thereby
reducing the total number of radioactive shipments. The HalfPACT is also suitable for rail
transport. As many as seven loaded HalfPACT packages can be transported per railcar.

The goals of maintaining public safety while achieving a lightweight design are satisfied by use of a
deformable sealing region that can absorb both normal conditions of transport (NCT) and
hypothetical accident condition (HAC) deformations without loss of leaktight capability’. This same
design was extensively tested on the TRUPACT-II package, and the HalfPACT packaging program
utilized the knowledge of the TRUPACT-II packaging program as background information.
Nevertheless, both a full scale HalfPACT engineering test unit (ETU), and a certification test unit
(CTU) were subjected to a series of free drops and puncture drops, and a fully engulfing pool fire
test. These tests conclusively demonstrated containment integrity of the HalfPACT package.

' U.S. Department of Energy (DOE), Contact-Handled Transuranic Waste Authorized Methods for Payload Control
(CH-TRAMPAC), U.S. Department of Energy, Carlsbad Field Office, Carlsbad, New Mexico.

2 U.S. Department of Energy (DOE), CH-TRU Payload Appendices, U.S. Department of Energy, Carlsbad Field
Office, Carlsbad, New Mexico.

? Leaktight is defined as 1 x 10”7 standard cubic centimeters per second (scc/s), or less, air leakage per the definition
in ANSI N14.5-1997, American National Standard for Radioactive Materials - Leakage Tests on Packages for
Shipment, American National Standards Institute, (ANSI), Inc.
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The payload within each HalfPACT package will be within 55-gallon drums, 85-gallon drums,
100-gallon drums, or standard waste boxes (SWBs). Hereafter, the term “85-gallon drum” is
used to refer to 75- to 88-gallon drums that may, with the appropriate dimensions, overpack a
single 55-gallon drum. Pipe overpacks utilize 55-gallon drums as overpacks. A single
HalfPACT package can transport seven 55-gallon drums (with or without pipe components), one
SWB, four 85-gallon drums (with or without 55-gallon drums), or three 100-gallon drums.
Specifications for payload containers are provided in Section 2.0, Container and Physical
Properties Requirements, of CH-TRAMPAC.

Since the HalfPACT packaging may be utilized to transport plutonium in excess of 20 curies, the
HalfPACT packaging provides two leakage rate testable levels of containment for the payload
during both normal conditions of transport (NCT) and hypothetical accident conditions (HAC),
per the requirements of 10 CFR §71.63(b)".

Based on the shielding and criticality assessments provided in Chapter 5.0, Shielding Evaluation,
and Chapter 6.0, Criticality Evaluation, the criticality Transport Index for the HalfPACT package is
zero (0.0), and the shielding Transport Index is determined at the time of shipment.

The HalfPACT package is designed for shipment by truck or railcar as a Type B(U) package per
the definition delineated in 10 CFR §71.4.

* Title 10, Code of Federal Regulations, Part 71 (10 CFR 71), Packaging and Transportation of Radioactive
Material, 01-01-98 Edition.
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1.2 Package Description

This section presents a basic description of the HalfPACT package. General arrangement
drawings of the HalfPACT packaging are presented in Appendix 1.3.1, Packaging General
Arrangement Drawings. Drawings illustrating payload assembly details are presented in the
CH-TRAMPAC'.

1.2.1 Packaging

1.2.1.1 Packaging Description

The HalfPACT packaging is comprised of an outer containment assembly (OCA) that provides
the primary containment boundary, and an inner containment vessel (ICV) that provides the
secondary containment boundary. Two aluminum honeycomb spacer assemblies are used within
the ICV, one inside each ICV torispherical head. A silicone wear pad is utilized at the interface
between the bottom exterior of the ICV and the bottom interior of the OCA. An optional
polyester foam annulus ring may be used in the annulus between the ICV and OCV, just below
the OCV lower seal flange to prevent debris from becoming entrapped between the vessels.

Inside the ICV, the payload will be within 55-gallon drums, 85-gallon drums, 100-gallon drums,
or standard waste boxes (SWBs). The OCA, ICV, and the aluminum honeycomb spacer
assemblies are fully described in the following subsections. The design details and overall
arrangement of the HalfPACT packaging are presented in the Appendix 1.3.1, Packaging
General Arrangement Drawings. Drawings illustrating payload assembly details are presented
in the CH-TRAMPAC.

1.21.1.1 Outer Containment Assembly (OCA)

The outer containment assembly (OCA) consists of an OCA lid and OCA body, each primarily
comprised of an inner stainless steel shell structure, a relatively thick layer of rigid polyurethane
foam, and an external stainless steel shell structure. The inner OCA shell structure comprises the
outer containment vessel (OCV).

Not considering the seal flange region, the OCA lid has a nominal external diameter of 94%s
inches and a nominal internal diameter of 76'%s inches. Likewise, not considering the seal flange
region, the OCA body has a nominal external diameter of 943 inches and a nominal internal
diameter of 73% inches, tapering outward to a nominal inside diameter of 767 inches at the
OCYV lower seal flange. The nominal external diameter of the OCV seal region is 95 inches, and
the nominal internal diameter of the OCV seal region is 767%s inches. With the OCA lid installed
onto the OCA body, the OCA has a nominal external length of 914 inches, and a nominal
internal height is 70 inches at the OCV cavity centerline.

The containment boundary provided by the OCA consists of the inner stainless steel vessel
formed by a mating lid and body, plus the uppermost of two main O-ring seals enclosed between
an upper and lower seal flange. The upper main O-ring seal (containment seal) is butyl rubber

' U.S. Department of Energy (DOE), Contact-Handled Transuranic Waste Authorized Methods for Payload Control
(CH-TRAMPAC), U.S. Department of Energy, Carlsbad Field Office, Carlsbad, New Mexico.
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with a nominal 0.400 inch diameter cross-section. The lower main O-ring seal (test seal) may be
neoprene or ethylene propylene with a nominal 0.375 inch diameter cross-section. The purpose
of the lower main O-ring seal is for establishing a vacuum on the exterior side of the upper main
O-ring seal for helium and pressure rise leakage rate testing.

A vent port feature in the OCV body’s lower seal flange is the only other containment boundary
penetration. A vent port coupling, a seal welded threaded fitting, and an OCV vent port plug
with an O-ring seal defines the containment boundary at the OCV vent port penetration. Access
to the OCV vent port is gained through an external penetration in the OCA outer shell once an
outer 172 NPT plug and a foam or ceramic fiber material plug is removed. The connecting tube
is fabricated of non-thermally conductive fiberglass.

Leakage rate testing of the OCV’s upper main O-ring seal (containment seal) is performed
through an OCV seal test port that is located in the OCA lid. Similar in design to the OCV vent
port, access to the OCV seal test port is gained through an external penetration in the OCA outer
shell once an outer 172 NPT plug and a foam or ceramic fiber material plug is removed. The
connecting tube is fabricated of thin-walled stainless steel.

The cylindrical portion of the OCV body is 3/16 inch nominal thickness, Type 304, stainless
steel. All other shells comprising the OCV are 1/4 inch nominal thickness, Type 304, stainless
steel, including the lower and upper torispherical heads. The OCA outer shell varies between
1/4 and 3/8 inch nominal thickness, Type 304, stainless steel. The 3/8 inch nominal thickness
material is used adjacent to the closure interface to ensure protection from HAC puncture bar
penetration near the sealing regions. All other shells comprising the OCA exterior are 1/4 inch
nominal thickness, Type 304, stainless steel, including the lower flat head and upper
torispherical head. As illustrated in Figure 1.1-2, the inner and outer shell structures for both the
OCA 1lid and OCA body are connected together via 14 gauge (0.075 inch thick), Type 304,
stainless steel Z-flanges. Secure attachment of the 14 gauge Z-flanges to the 3/8 inch thick OCA
outer shell is assured by the use of rolled angle reinforcements (2 x 2 x 1/4 inch for the OCA
body junction, and 1 % 1 x 1/8 inch for the OCA lid junction). A locking Z-flange between the
upper and lower (i.e., OCA lid and OCA body) Z-flanges allows rotation of the OCV locking
ring from the HalfPACT package exterior. The Z-flanges serve the purpose of precluding direct
flame impingement on the OCV seal flanges during the hypothetical accident condition (HAC)
thermal event (fire). To further preclude flame and hot gas entry into the Z-flange channel, inner
and outer thermal shields are included as part of the locking Z-flange assembly.

The OCA lid is secured to the OCA body via the OCV locking ring located at the outer diameter
of the OCV upper and lower seal flanges. Closure design and operation is illustrated in Figure
1.2-1. The lower end of the OCV locking ring has 18 tabs that mate with a corresponding set of
18 tabs on the OCV lower seal flange. To install the OCA lid, the OCV locking ring is rotated to
the “unlocked” position, using alignment marks on the OCA exterior for reference. The
unlocked position aligns the tabs on the OCV locking ring with the cutouts between the tabs on
the OCV lower seal flange. Next, install the OCA lid onto the OCA body, optionally evacuating
the OCV cavity through the OCV vent port sufficiently to allow free movement of the OCV
locking ring. Positive closure is attained by rotating the OCV locking ring to the “locked”
position, again using the alignment marks on the OCA exterior for reference. In order to allow
rotation of the OCV locking ring from the HalfPACT packaging exterior, a locking Z-flange
extends radially outward to the OCA exterior. Six, 1/2 inch diameter, stainless steel socket head
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cap screws secure the locking Z-flange in the locked position. A single, localized cutout in the
OCYV locking ring is provided for access to the OCV seal test port feature.

Within the annular void between the OCV and the OCA outer shell structure is a relatively thick
layer of thermally insulating and energy absorbing, rigid, polyurethane foam. Surrounding the
periphery of the polyurethane foam cavity is a layer of 1/4 inch nominal thickness, ceramic fiber
paper capable of resisting temperatures in excess of 2,000 °F. The combination of OCA exterior
shell, fire resistant polyurethane foam, and insulating ceramic fiber paper is sufficient to protect
the containment boundary from the consequences of all regulatory defined tests.

Two fork lift pockets are incorporated into the base of the OCA body. These pockets provide the
handling interface for lifting a HalfPACT package. Three sets of lifting straps are included in
the OCA lid assembly for lifting of the OCA lid only, and are so appropriately identified. Four
tie-down lugs with reinforcing doubler plates are also provided at the base of the OCA body.

Rubber materials used in the OCA include butyl, and ethylene propylene or neoprene, as
applicable, for the main O-ring seals, silicone for the wear pad, and polyester foam for the
optional annulus foam ring. Plastic is used for the polyurethane foam cavity, fire-consumable
vent plugs. The OCA lid lift pockets, vent port access tube, and a portion of the seal test port
access tube are made from fiberglass. Brass is used for the OCV vent and seal test port plugs.
High alloy stainless steel is used for the OCV locking ring joint pins. Insulating materials such
as ceramic fiber paper along the periphery of the polyurethane foam cavity, and fiberglass-type
insulation for the inner thermal shield are also used. Finally, a variety of stainless steel fasteners,
greases and lubricants, and adhesives are also utilized, as specified in Appendix 1.3.1, Packaging
General Arrangement Drawings.

1.2.1.1.2 Inner Containment Vessel (ICV) Assembly

The inner containment vessel (ICV) assembly consists of an ICV lid and ICV body, each
primarily comprised of a stainless steel shell structure. Not considering the seal flange region,
the ICV lid has a nominal external diameter of 74%s inches and a nominal internal diameter of
737 inches. Likewise, not considering the seal flange region, the ICV body has a nominal
external diameter of 73% inches and a nominal internal diameter of 72%% inches. The nominal
external diameter of the ICV seal region is 76%s inches, and the nominal internal diameter of the
ICV seal region is 727 inches. With the ICV lid installed onto the ICV body, the ICV has a
nominal external length of 69 inches, and a nominal internal height is 68’ inches at the ICV
cavity centerline.

The containment boundary provided by the ICV consists of a stainless steel vessel formed by a
mating lid and body, plus the uppermost of two main O-ring seals enclosed between an upper
and lower seal flange. The upper main O-ring seal (containment) is butyl rubber with a nominal
0.400 inch diameter cross-section. The lower main O-ring seal (test) may be neoprene or
ethylene propylene with a nominal 0.375 inch diameter cross-section. The purpose of the lower
main O-ring seal is for establishing a vacuum on the exterior side of the upper main O-ring seal
for helium and pressure rise leakage rate testing. To protect the main O-ring seals from debris
that may be associated with some payloads, a wiper O-ring seal is used between the ICV upper
and lower seal flanges. In addition to the wiper O-ring seal, a silicone debris shield, located at
the top of the ICV lower seal flange, provides a secondary debris barrier to the upper main
O-ring seal. To ensure that helium tracer gas reaches the region directly above the upper main
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O-ring seal (containment) during helium leakage rate testing, a helium fill port is integral to the
ICV vent port configuration (see Appendix 1.3.1, Packaging General Arrangement Drawings).
In addition, to allow for pressure equalization across the silicone debris shield during ICV lid
installation and removal, three, 1/8 inch nominal diameter holes are located in the top of the ICV
lower seal flange.

A vent port feature in the ICV body’s lower seal flange is the only other containment boundary
penetration. A vent port insert and an outer ICV vent port plug with an O-ring seal define the
containment boundary at the ICV vent port penetration.

Leakage rate testing of the ICV’s upper main O-ring seal (containment seal) is performed
through an ICV seal test port that is located in the ICV lid.

All shells comprising the ICV are 1/4 inch nominal thickness, Type 304, stainless steel,
including the lower and upper torispherical heads.

Similar to the OCV, the ICV lid is secured to the ICV body via the ICV locking ring located at
the outer diameter of the ICV upper and lower seal flanges. Closure design and operation is
almost identical to the OCV, as illustrated in Figure 1.2-1. The lower end of the ICV locking
ring has 18 tabs that mate with a corresponding set of 18 tabs on the ICV lower seal flange. To
install the ICV lid, the ICV locking ring is rotated to the “unlocked” position, using alignment
marks for reference. The unlocked position will align the tabs on the ICV locking ring with the
cutouts between the tabs on the ICV lower seal flange. Next, the ICV lid is installed onto the
ICV body, optionally evacuating the ICV cavity through the ICV vent port sufficiently to allow
free movement of the ICV locking ring. Positive closure is attained by rotating the ICV locking
ring to the “locked” position, using the alignment marks for reference. Three, 1/2 inch diameter,
stainless steel socket head cap screws secure the ICV locking ring in the locked position.

Three lift sockets, each containing a lift pin, are integrated into the ICV lid for lifting the ICV lid
or an empty ICV assembly. Any lifting of the loaded ICV is performed using the OCA forklift
pockets with the ICV located within the OCA.

Rubber materials used in the ICV include butyl, ethylene propylene, neoprene, buna-N,
flourosilicone or flourocarbon, as applicable, for the main and wiper O-ring seals, and silicone
for the debris shield. Brass is used for the ICV vent and seal test port plugs. High alloy stainless
steel is used for the ICV locking ring joint pins. Finally, a variety of stainless steel fasteners, and
greases and lubricants are also utilized, as specified in Appendix 1.3.1, Packaging General
Arrangement Drawings.

1.21.1.3 Aluminum Honeycomb Spacer Assemblies

Aluminum honeycomb spacer assemblies are designed to fit within the torispherical heads at each
end of the ICV cavity. Each aluminum honeycomb spacer assembly includes an optional, 18 inch
nominal diameter by 12 inch nominal depth pocket that may be used in the future to accommodate
a catalyst assembly. The lower spacer assembly also includes a 3 inch nominal diameter hole at the
center that serves as an inspection port to check for water accumulation in the ICV lower head.
With the spacer assemblies in place, the nominal ICV cavity height becomes 44% inches.
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1.21.2 Gross Weight

The gross shipping weight of a HalfPACT package is 18,100 pounds maximum. A summary of
overall component weights is delineated in Table 2.2-1 of Section 2.2, Weights and Centers of
Gravity.

1.2.1.3 Neutron Moderation and Absorption

The HalfPACT package does not require specific design features to provide neutron moderation
and absorption for criticality control. Fissile materials in the payload are limited to amounts that
ensure safely subcritical packages for both NCT and HAC. The fissile material limits for a
single HalfPACT Package are based on optimally moderated and reflected fissile material. The
structural materials in the HalfPACT packaging are sufficient to maintain reactivity between the
fissile material in an infinite array of damaged HalfPACT packages at an acceptable level.
Further discussion of neutron moderation and absorption is provided in Chapter 6.0, Criticality
Evaluation.

1.2.1.4 Receptacles, Valves, Testing, and Sampling Ports

There are no receptacles or valves used on the HalfPACT packaging, however, the OCV and
ICV each have a seal test port and a vent port (see Appendix 1.3.1, Packaging General
Arrangement Drawings). For each containment vessel, a seal test port provides access to the
region between the upper and lower (containment and test) main O-ring seals between the upper
and lower (lid and body) seal flanges. The seal test ports are used to leakage rate test the seals to
verify proper assembly of the HalfPACT package prior to shipment.

The vent port is used during loading and unloading to facilitate lid installation and removal, and
to allow blowdown of internal vacuum or pressure prior to opening a loaded package. As an
option, a low vacuum may be applied to the vent port to fully seat the lid and assure free rotation
of the locking ring.

Two separate penetrations through the polyurethane foam within the OCA are provided to access
the seal test port and vent port plugs. The access ports are capped at the OCA exterior surface
with 1% inch pipe plugs (NPT) within 3 inch diameter couplings. Reinforcing doubler plates are
also included on the inner surface of the OCA exterior shell, adjacent to the couplings. In
addition, removable foam or ceramic fiber plugs fill the region within the access hole tubes to
provide a level of thermal protection from the HAC thermal event. The vent port access tube is
comprised of a non-metallic fiberglass, and a fiberglass link is included with the stainless steel,
seal test port access tube as a lining to reduce radial thermal conductivity. When the OCA lid is
removed, the ICV vent and seal test port plugs are readily accessible.

The OCV seal test port and both the ICV seal test and vent port plugs are accessed through
localized cutouts in the corresponding vessel locking rings. An elongated cutout in the ICV
locking ring is utilized at the ICV vent port location to allow locking ring rotation while an
optional vacuum pump is installed. Smaller cutouts are provided in the ICV and OCV locking
rings at the seal test port locations since these ports are only used with the locking rings in the
locked position. The OCV vent port feature is located in the OCA body, therefore a cutout in the
OCYV locking ring is not necessary.
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Detailed drawings of the test and vent port features and the associated local cutouts in the
locking rings are provided in Appendix 1.3.1, Packaging General Arrangement Drawings.

1.2.1.5 Heat Dissipation

The HalfPACT package design capacity is 30 thermal watts maximum. The HalfPACT package
dissipates this relatively low internal heat load entirely by passive heat transfer for both NCT and
HAC. No special devices or features are needed or utilized to enhance the dissipation of heat.
Features are included in the design to enhance thermal performance in the HAC thermal event.
These include the use of a high temperature insulating material (ceramic fiber paper) at
polyurethane foam-to-steel interfaces and the presence of an inner and outer thermal shield at the
OCA lid-to-body interface. A more detailed discussion of the package thermal characteristics is
provided in Chapter 3.0, Thermal Evaluation.

1.21.6 Coolants

Due to the passive design of the HalfPACT package with regard to heat transfer, there are no
coolants utilized within the HalfPACT package.

1.2.1.7 Protrusions

The only significant protrusions on the HalfPACT package exterior are those associated with the
lifting and tie-down features on the OCA exterior. The only significant external protrusions from
the OCA lid are lift straps and corresponding guide pockets that extend from three equally spaced
locations at the lid top. These lift features protrude above the OCA upper torispherical head, but
are radially located such that they remain below torispherical head’s crown and do not affect
overall package height. The guide pockets are made of a fiberglass material that is designed to
break away for lid-end impacts. The only significant external protrusions from the OCA body are
the tie-down features at the bottom end of the package. Four tie-down lugs, with associated
doubler plates, are used at locations corresponding with the main beams of the trailer. These tie-
down protrusions extend a maximum of 2% inch radially from the OCA body exterior shell.

The only significant protrusion on the ICV exterior is the ICV locking ring. The ICV locking
ring extends radially outward approximately one inch from the outside surface of the upper ICV
torispherical head. With its 37& inch axial length directly backed and supported by the OCV (the
nominal radial gap is 1/4 inch), this external protrusion is of little consequence for the package.
The only significant protrusions on the ICV interior are the three lift pockets that penetrate the
upper ICV torispherical head. These lift pockets are equally spaced on a 56 inch diameter,
extending into the ICV cavity a maximum of 4% inches from the inner surface of the upper ICV
torispherical head. The ICV lift pockets are of little consequence as they are protected by the
surrounding aluminum honeycomb spacer assembly. There are no significant internal or external
protrusions associated with the ICV body.

1.2.1.8 Lifting and Tie-down Devices

Three sets of lift pins, lift straps and associated doubler plates used in the OCA lid are designed
to handle the OCA lid only (including overcoming any resistance to lid removal associated with
the presence of the main O-ring seals). The OCA lid lifting devices are not designed to lift a
loaded package or empty OCA. Under excessive load, failure occurs in the region of the OCA
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lift pin locations (at the pin-to-strap welds), away from the OCA torispherical head. A loaded
HalfPACT package or any portion thereof can be lifted via the pair of fork lift pockets that are
located at the base of the OCA body. These pockets are sized to accommodate forks up to

10 inches wide and up to 4 inches thick. An overhead crane can also be used to lift the loaded
package, utilizing lifting straps, through the fork lift pockets.

Lifting of the ICV is via the three lift pockets inset into the upper ICV torispherical head. These
lift pockets, with their associated lift pins and adjacent doubler plates, are sized to lift an empty
ICV or handle the ICV lid (including overcoming any resistance to lid removal associated with
the presence of the main O-ring seals). A loaded ICV must be fully supported with the OCA
body and lifted via the OCA fork lift pockets. Under excessive load, the ICV lift pins are
designed to fail in shear prior to compromising the ICV containment boundary.

Both the OCA and ICV lifting points are appropriately labeled to limit their use to the intended
manner.

Four tie-down lugs, with associated doubler plates, are used at locations corresponding with the
main beams of the trailer. At each tie-down location, one doubler is used on the outside surface
of the OCA side wall and one on the inside surface of the OCA lower flanged head. At each tie-
down lug location, an internal gusset plate is also used between the inside of the OCA exterior
shell and the doubler in the lower head to stiffen the tie-down regions. The doubler plates are
sized to adequately distribute the regulatory-defined tie-down loads (10 gs longitudinal, 5 gs
lateral, and 2 gs vertical, applied simultaneously) outwardly into the 1/4 inch thick OCA exterior
shell. Each tie-down lug is welded directly to the adjacent side doubler plate. In an excessive
load condition, these tie-down lug welds are sized to shear from the corresponding doubler plate.

A detailed discussion of lifting and tie-down designs, with corresponding structural analyses, is
provided in Section 2.5, Lifting and Tie-down Standards for All Packages.

1.2.1.9 Pressure Relief System

There are no pressure relief systems included in the HalfPACT package design to relieve
pressure from within the ICV or OCV. Fire-consumable vents in the form of plastic pipe plugs
are employed on the exterior surface of the OCA. These vents are included to release any gases
generated by charring polyurethane foam in the HAC thermal event (fire). During the HAC fire,
the plastic pipe plugs melt allowing the release of gasses generated by the foam as it flashes to a
char. Three vents are used on the OCA lid and six on the OCA body, located at the center of
foam mass in each component. For optimum performance, the vents are located uniformly
around the circumference of the OCA lid and body.

1.2.1.10 Shielding

Due to the nature of the contact-handled transuranic (CH-TRU) payload, no biological shielding
is necessary or provided by the HalfPACT packaging.

1.2.2 Operational Features

The HalfPACT package is not considered to be operationally complex. All operational features
are readily apparent from an inspection of the drawings provided in Appendix 1.3.1, Packaging
General Arrangement Drawings, and the previous discussions presented in Section 1.2.1,
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Packaging. Operational procedures and instructions for loading, unloading, and preparing an
empty HalfPACT package for transport are provided in Chapter 7.0, Operating Procedures.

1.2.3 Contents of Packaging

The HalfPACT packaging is designed to transport contact-handled transuranic (CH-TRU) and other
authorized payloads such as trittum-contaminated materials. The Contact-Handled Transuranic
Waste Authorized Methods for Payload Control (CH-TRAMPAC)' is the governing document for
shipments of solid or solidified CH-TRU and trititum-contaminated wastes in the HalfPACT
package. All users of the HalfPACT package shall comply with all payload requirements outlined in
the CH-TRAMPAC, using one or more of the methods described in that document.
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OCV LOCKING RING

OCV LOCKING RING TAB
(TYPICAL 18 PLACES)

OCV UPPER

LOCKING Z—FLANGE

MAIN O—RINGS

(TYPICAL 18 PLACES)

INSTALL OCV MAIN O—RING
SEALS INTO OCV LOWER
SEAL FLANGE.

CIRCUMFERENTIALLY ALIGN
OCV LOWER SEAL FLANGE TABS 0CV LOCKING RING.

OCV LOWER SEAL FLANGE @INSTALL OCA LID ONTO
OCA BODY.

ROTATE OCV LOCKING RING
TO ENGAGE TABS; INSTALL
LOCK BOLTS.

ASSEMBLED AND LOCKED
CONFIGURATION.

Figure 1.2-1 — OCV Closure Design (ICV closure is Similar)
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1.3 Appendices
1.3.1 Packaging General Arrangement Drawings

1.3.2  Glossary of Terms and Acronyms
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1.3.1 Packaging General Arrangement Drawings

This section presents the HalfPACT packaging general arrangement drawing', consisting of 12
sheets entitled, HalfPACT Packaging SAR Drawing, Drawing Number 707-SAR. In addition, the
standard pipe overpack general arrangement drawing, consisting of 3 sheets entitled, Standard
Pipe Overpack, Drawing Number 163-001, is presented in this section. The S100 pipe overpack,
the S200 pipe overpack, and the S300 pipe overpack are depicted in Drawing Numbers 163-002,
163-003, and 163-004, respectively. The 55-gallon, 85-gallon, and 100-gallon compacted puck
drum spacers are depicted in Drawing Number 163-006.

Within the packaging general arrangement drawing, dimensions important to the packaging’s
safety are dimensioned and toleranced (e.g., structural shell thicknesses, polyurethane foam
thicknesses, and the sealing regions on the seal flanges). All other dimensions are provided as a
reference dimension, and are toleranced in accordance with the general tolerance block.

' The HalfPACT packaging, pipe overpack, and compacted puck drum spacer general arrangement drawings utilize
the uniform standard practices of ASME Y 14.5M, Dimensioning and Tolerancing, American National Standards
Institute, Inc. (ANSI).
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707-SAR | 1]6]

1

NOTES, UNLESS OTHERWISE SPECIFIED:

1. INTERPRET DRAWING PER ANSI Y—14.5.
2. THREADS PER ASA B1.1.

@\DENT\F\CAT\ON: PACKAGE SHALL BE IDENTIFIED ON THE OUTER CONTAINMENT ASSEMBLY
LID AND BODY WITH STAINLESS STEEL NAMEPLATES SEAL WELDED ALL AROUND IN
ACCORDANCE WITH THE REQUIREMENTS OF 10 CFR 71.85(c). NAMEPLATE SHALL USE
1/2 INCH MINIMUM HIGH CHARACTERS.

@POLYURETHANE FOAM INSTALLATION TECHNIQUES, ACCEPTANCE TESTS AND ACCEPTABLE
DEVIATIONS IN PROPERTIES ARE SUMMARIZED IN SECTION 8.1.4.1 OF THE HalfPACT
SAFETY ANALYSIS REPORT.

5. PRIOR TO ASSEMBLY, ALL COMPONENTS SHALL BE CLEANED OF CUTTING OILS, MARKING
DYES, WELD FLUX, SPATTER, SCALE, GRIME AND ALL OTHER FOREIGN MATERIALS.
FINISHED ASSEMBLY AND ALL INTERIOR SURFACES SHALL BE CLEANED, AND VISUALLY
OR WIPE TEST INSPECTED IN ACCORDANCE WITH ASTM—A380.

6. ALL WELDING PROCEDURES AND PERSONNEL (EXCEPT AS NOTED) SHALL BE QUALIFIED
IN ACCORDANCE WITH ASME CODE, SECTION IX. WELD PROCEDURES
AND WELDER QUALIFICATIONS SHALL BE AVAILABLE FOR AUDIT OR REVIEW.

7. ALL WELDS (EXCEPT AS NOTED) SHALL BE VISUALLY EXAMINED IN ACCORDANCE WITH
AWS D1.1. VISUAL WELD INSPECTORS SHALL BE QUALIFIED PER AWS D1.1.

8. ALL WELDS (EXCEPT AS NOTED) ON THE ICV AND OCV (CONTAINMENT BOUNDARY) SHALL BE
LIQUID PENETRANT INSPECTED ON FINAL PASS IN ACCORDANCE WITH ASME CODE, SECTION Il
DIVISION 1, SUBSECTION NB, ARTICLE NB-5000 AND SECTION V, ARTICLE 6.

ALL WELDS (EXCEPT AS NOTED) ON THE OCA EXTERNAL SHELL SHALL BE LIQUID
PENETRANT INSPECTED ON FINAL PASS IN ACCORDANCE WITH ASME CODE, SECTION I,
DIVISION 1, SUBSECTION NF, ARTICLE NF-5000.

@\ND\CATED WELDS SHALL BE LIQUID PENETRANT INSPECTED ON ROOT AND FINAL PASSES
IF A MULTIPASS WELD AND ON THE COMPLETED WELD IF A SINGLE PASS WELD IN ACCORDANCE
WITH ASME CODE, SECTION Ill, DIVISION 1, SUBSECTION NB, ARTICLE NB—5000 AND
SECTION V, ARTICLE 6.

\ND\CATED WELDS SHALL BE RADIOGRAPH INSPECTED IN ACCORDANCE WITH ASME
CODE SECTION il, DIVISION 1, SUBSECTION NB, ARTICLE NB—5000 AND SECTION V,
ARTICLE 2.

DMATER\AL: ASTM—A240, TYPE 304 STAINLESS STEEL (ROLLED AND WELDED PLATE),
OR ASTM—-A182, GRD F304 (FORGED BILLET),
OR ASTM—-A351, GRD CF8A (CENTRIFUGAL CASTING).
MATERIAL SHALL BE ULTRASONIC OR RADIOGRAPHIC TEST INSPECTED IN ACCORDANCE WITH
ASME CODE, SECTION I, DIVISION 1, SUBSECTION NB, ARTICLE NB—2500 AND SECTION
V, ARTICLE 5 OR ARTICLE 2 RESPECTIVELY. ROLLED AND WELDED PLATES SHALL BE FULL
PENETRATION WELDED AND RADIOGRAPHIC TEST INSPECTED IN ACCORDANCE WITH ASME CODE

25, ALL EXPOSED EXTERNAL OCA STEEL SURFACES, EXCEPT FOR OUTER THERMAL
SHIELD THAT ATTACHES TO THE LOCKING Z—FLANGE, SHALL BE ABRASIVE BLASTED
IN ACCORDANCE WITH SSPC—-SP—6. ALL EXPOSED EXTERIOR SURFACES OF THE OCA
MAY BE OPTIONALLY PAINTED WITH A LOW HALOGEN PAINT.

26. THE FOLLOWING LONGITUDINAL WELDS ARE NOT SHOWN, BUT WILL BE UTILIZED
AND SHALL BE FULL PENETRATION 'V’ GROOVE PER G/N 6 & 47, AND INSPECTED
AS FOLLOWS:
a. OCA EXTERNAL SHELLS INSPECT PER G/N 7, 8, AND F/N 9 OR F/N 10.
b. OCV SHELLS INSPECT PER G/N 7, 8 AND F/N 10.
c. ICV SHELLS INSPECT PER G/N 7, 8, AND F/N 10.

27.  ANY ADDITIONAL WELDS REQUIRED TO JOIN SHELL MATERIALS SHALL BE FULL
PENETRATION WELDS PER G/N 6 & 47, AND INSPECTED AS FOLLOWS:
a. OCA EXTERNAL SHELLS INSPECT PER G/N 7, 8 AND F/N 9 OR F/N 10.
b. OCV SHELLS INSPECT PER G/N 7, 8 AND F/N 10.
c. ICV SHELLS INSPECT PER G/N 7, 8, AND F/N 10.

ALL Z-FLANGES ARE MADE FROM 14 GA. (0.075 THK), ASTM—A240, TYPE 304
STAINLESS STEEL AND MAY OPTIONALLY BE FABRICATED AS WELDED ASSEMBLIES
USING CYLINDERS AND DISKS, OR SPUN FROM ONE PIECE. UPPER Z-FLANGE MAY,
AS AN OPTION, BE FABRICATED AS TWO (2) SPUN PARTS JOINED WITH ONE (1)
CIRCUMFERENTIAL, FULL—PENETRATION BUTT WELD. WELDS (IF ANY) SHALL BE

PER G/N 6 AND INSPECTED PER G/N 7 & 8. FOR SPUN OPTION, CORNERS

ARE SPUN WITH 1 INCH RADIUS UNLESS OTHERWISE SHOWN.

INDICATED RECEPTACLES ARE PROVIDED FOR LIFTING AND HANDLING THE OCA
LID ONLY. EACH LOCATION SHALL BE LABELED WITH THE FOLLOWING WARNING:
'LID LIFT ONLY" WITH MINIMUM 2 INCH HIGH CHARACTERS.

INDICATED RECEPTACLES ARE PROVIDED FOR LIFTING AND HANDLING THE ICV
LID OR EMPTY INNER CONTAINMENT ASSEMBLY ONLY. EACH LOCATION SHALL BE
LABELED WITH THE FOLLOWING WARNING: 'LID OR EMPTY CONTAINER LIFT ONLY’
WITH MINIMUM 2 INCH HIGH CHARACTERS.

31. FORK LIFT POCKETS ARE PROVIDED FOR LIFTING AND HANDLING THE COMPLETE
ASSEMBLY AND ARE NOT TO BE USED FOR TIE-DOWN.

@ OPTION: BOND TO ACCESS PLUG UTILIZING EPOXY ADHESIVE.

@ BOND FIBERGLASS TUBE TO MATING STAINLESS PARTS USING
RTV SILICONE ADHESIVE.

MATERIAL: CERAMIC FIBER PAPER, 1/4 INCH THK, ADHERED TO OCA FOAM CAVITY WALL
WITH RTV SILICONE ADHESIVE.
LYDALL NO. 1535—LK (LYTHERM),
OR UNIFRAX NO. 970K (FIBERFRAX)

48.

REVISION HISTORY

REV DESCRIPTION

REL DATE

6 | GENERAL REVISION

REPAIR OF BASE MATERIAL:

FOR THE ICV AND OCV COMPONENTS, REPAIR OF BASE MATERIAL SHALL BE IN COMPLIANCE WITH
ASME CODE, SECTION I, DIVISION 1, SUBSECTION NB, ARTICLE NB—2538 AND NB-2539, OR
ARTICLE NB—-4131. ALTERNATIVELY, THE OCV COMPONENT REPAIRS PERFORMED AFTER THE
COMPLETION OF OCA FABRICATION MAY BE IN COMPLIANCE WITH ASME CODE, SECTION III,
DIVISION 1, SUBSECTION NG, ARTICLE NG—2538 AND NG-2539. MAXIMUM WELD REINFORCEMENT
SHALL BE 3/32 INCH IN COMPLIANCE WITH ASME CODE, SECTION IIl, DIVISION 1, SUBSECTION NB,
ARTICLE NB-4426, PARAGRAPH NB-4426.1.

FOR THE OCA EXTERNAL SURFACES, REPAIR OF BASE MATERIAL SHALL BE IN COMPLIANCE WITH ASME
CODE, SECTION I, DIVISION 1, SUBSECTION NF, ARTICLE NF—4131, OR ARTICLE NF—2510 AND
ASTM—A240. ALTERNATIVELY, REPAIRS MAY BE PERFORMED IN COMPLIANCE WITH ASME CODE, SECTION
lIl, DIVISION 1, SUBSECTION NB, ARTICLE NB—2538 AND NB-2539, OR ARTICLE NB-4131. MAXIMUM
WELD REINFORCEMENT SHALL BE 3/32 INCH.

REMOVAL OF EXCESS WELD REINFORCEMENT FROM BASE MATERIAL REPAIR WELDS,
TEMPORARY ATTACHMENT WELDS, ETC., SHALL BE UNIFORMLY BLENDED, THAT IS, SHALL
HAVE A MAXIMUM WELD REINFORCEMENT AS STATED ABOVE AND HAVE TAPERED TRANSITION
TO THE BASE MATERIAL SURFACE.

DOCUMENTATION OF BASE MATERIAL REPAIRS SHALL BE IN COMPLIANCE WITH ASME CODE, SECTION I,
DIVISION 1, SUBSECTION NB, ARTICLE NB—4132.

OUTER THERMAL SHIELD HAS A 3/4 INCH X 10 1/2 INCH RELIEF TO PROVIDE CLEARANCE
FOR VENT PORT TOOLING IN THE LOCKED OR UNLOCKED POSITION.

WHERE SECTIONS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS BOILER AND PRESSURE
VESSEL CODE (ASME CODE) ARE REFERENCED, THE CODE EDITION AND ADDENDA WHICH ARE
APPLICABLE ARE 1995 EDITION, 1997 ADDENDA. FOR OTHER REFERENCED CODES AND STANDARDS,
THE CURRENT REVISION AT THE TIME OF FABRICATION SHALL APPLY. REVISIONS AND/OR ADDENDA
FOR ALL CODES AND STANDARDS LATER THAN THESE DATES MAY BE USED.

MIRROR IMAGE OF SAW CUT AND PINS RELATIVE TO TABS IS OPTIONAL.

OPTION: 2.2 INCHES.

OPTION: ELECTROLESS NICKEL PLATE TO A THICKNESS OF 0.0005 TO 0.0010 INCH.

OPTION: INSTALL A SHEET METAL SHIPPING LABEL HOLDER.

[s1>
(52>
(53>
O—RING CONTACT SURFACES 125 RMS MAX.
(55>

COMPONENT(S) OR FEATURE(S) ARE OPTIONAL, HAVE NO SAFETY SIGNIFICANCE, AND
ARE SHOWN FOR ILLUSTRATIVE PURPOSES ONLY.

SECTION 1Il, DIVISION 1, SUBSECTION NB, ARTICLE NB—5000 AND SECTION V, ARTICLE 2.
ANGULAR ORIENTATION OF ICV LID RELATIVE TO ICV BODY AND ASSEMBLED 57. MAXIMUM ALLOWABLE WEIGHT OF PACKAGE: 18,100 LBS.
12.  MAXIMUM NORMAL OPERATING PRESSURE (MNOP) IS 50 PSIG. INNER AND OUTER VESSEL ICV WITHIN OCA IS NOT SPECIFICALLY CONTROLLED. POSITIONS SHOWN MAXIMUM ALLOWABLE WEIGHT OF CONTENTS: 7,600 LBS.
CONTAINMENT BOUNDARIES SHALL BE SUBJECTED TO AN INTERNAL TEST PRESSURE EQUAL ARE FOR REFERENCE PURPOSES AND ARE REPRESENTATIVE ONLY.
TO A MINIMUM OF 150% OF THE MNOP.
FIBERGLASS INSULATION AND INNER THERMAL SHIELD ARE LOCALLY CUT OUT TO
13.  INNER AND OUTER VESSEL CONTAINMENT BOUNDARIES SHALL BE LEAK TESTED PROVIDE ACCESS TO SEAL TEST PORT PLUG.
TO DEMONSTRATE A LEAK RATE NOT TO EXCEED 1 X 1077 STANDARD CUBIC
CENTIMETERS PER SECOND, AR, PER ANSI N14.5. ATTACHMENT OF ANGLE: RIVET 20 PLACES EQUALLY SPACED WITH 81/8,
STAINLESS STEEL, COMMERCIAL POP RIVETS ON #82 B.C., OR RESISTANCE SPOT
LOCATE THE SIDE DOUBLER PLATE SO THAT THE TIE-DOWN LUG LANDS BETWEEN THE Wm PLACES EQUALLY SPACED WITH 83/16 SPOT WELDS ON ¢82 B.C.
CENTERLINES OF THE ADJACENT 1 1/2 INCH DIAMETER HOLES. IF ANY PORTION OF
THE LUG OR LUG WELD OVERLAPS A HOLE, THE HOLE SHALL BE PLUG WELDED PRIOR OPTIONALLY COAT PLUG AND COVER SEAL O—RINGS WITH VACUUM GREASE.
TO WELDING THE LUG TO THE DOUBLER. POSITIONING OF TIE-DOWN LUG AND 1/4 INCH TORQUE PLUGS AND COVERS TO 55-65 LB—IN.
THICK INTERNAL GUSSET PLATE MUST BE MAINTAINED PER SECTION D-D, SHEET 9.
MATING SEAL FLANGE LUG HAS CORRESPONDING 1/8 X 20° TAPER ON LEADING
[15 > PRIOR TO ASSEMBLY, COAT EACH O—RING WITH VACUUM GREASE. SEAL FLANGES MAY EDGE.
OPTIONALLY BE COATED WITH A THIN COAT OF VACUUM GREASE.
LABEL AS SHOWN USING MINIMUM 1/2 INCH HIGH CHARACTERS.
[16 > COAT THREADS WITH A NICKEL BEARING LUBRICANT PRIOR TO ASSEMBLY.
[41 > WEAR PAD INCLUDES OPTIONAL SILICONE—BASED PRESSURE SENSITIVE ADHESIVE
@COAT THREADS WITH A THREAD LOCKING COMPQOUND PRIOR TO INSTALLATION. BACKING FOR ATTACHMENT TO INSIDE SURFACE OF OCV LOWER TORISPHERICAL HEAD.
[18 > MATERIAL: BUTYL PER RAINIER RUBBER RR0405-70 'OR EQUIVALENT MEETING THE AXIAL DIMENSIONS SHALL BE CONTROLLED SUCH THAT WHEN ASSEMBLED WITH
REQUIREMENTS OF ASTM D 2000 M4AA710 A13 B13 F17 F48 Z TRACE ELEMENT. LOCKING RING IN LOCKED POSITION, MAXIMUM AXIAL FREE PLAY BETWEEN UPPER
AND LOWER SEAL FLANGES SHALL BE NO GREATER THAN 0.153 INCHES.
[19 > MATERIAL: ASTM—A240, TYPE 304 STAINLESS STEEL. TOLERANCES FOR AS—ROLLED SHELL
MATERIAL ARE IN ACCORDANCE WITH THE TOLERANCES GIVEN IN ASTM—A480, TABLE MATERIAL: BUTYL PER RAINER RUBBER RR0403-50,
A1.17. THICKNESS OF AS—ROLLED PLATE MATERIAL FOR HEADS MAY BE GREATER OR BUNA-N PER MIL-R 3065 GR.50, ~N~A
THAN ALLOWED BY ASTM—A240/A480 TO ALLOW FOR THINNING DURING THE FORMING OR FLUOROCARBON PER ASTM D 2000 MHK 607,21 (50 OR 55 SHORE A)
PROCESS. THE MINIMUM THICKNESS FOR ALL 1/4 INCH NOMINAL MATERIAL IS 0.240 INCH; OR FLUOROSILICONE PER MIL-R 25988. e
: : OR ETHYLENE PROPYLENE PER ASTM D 2000 (70, 80 OR 90 DUROMETER).
P Y e e g
[20 > TAMPER INDICATING SEALS SHALL BE INSTALLED AT ONE (1) OCA LOCK BOLT LOCATION 45.  ASME HEADS SHALL BE CONSTRUCTED TO ASME CODE, SECTION VIll. ALL i
AND THE OCV VENT PORT ACCESS PLUG AS SHOWN. CONSTRUCTION WELDING OF THE HEADS SHALL BE RADIOGRAPHIC TEST INSPECTED Preparec fo
[21> TORQUE INNER & OUTER CONTAINMENT ASSEMBLY LOCKING RING LOCK BOLTS LNRT/?CCLCEORNDBA,N%O(\)ML%DASSMEECT%)NDEV S,ES;“SLNE mz,. DIVISION 1, SUBSECTION N8, IEI“A[ US Department Of Energy
(1/2—13UNC) TO 28-32 LB—FT (LUBRICATED F/N 16). ’ by PACKAGING TECHNOLOGY, INC
APPROXIMATE LOCATION OF LABELS ON BODY. SIGNATIIRES
[22 > TORQUE OCV SEAL TEST AND VENT PORT ACCESS PLUGS TO 35-45 LB—FT
(LUBRICATED F/N 18). 47. WELDS FOR THE ICV AND OCV SHELLS SHALL CONFORM TO ASME CODE, SECTION . HalfPACT PACKAGING
ll, DIVISION 1, SUBSECTION NB, ARTICLE NB—4400. MAXIMUM WELD “ F".E
23.  ALL CONTAINMENT SHELL JOINTS SHALL BE MADE IN ACCORDANCE WITH ASME REINFORCEMENT FOR THE ICV AND OCV SHELLS SHALL BE 3/32 INCH IN - SAR DRAWING
88?5% SSEHCETLKL)NJ(‘)‘\‘NT@V‘SSFLCA?TL WB’ESaiggcmloicgghéfa%&wEEiA[LSQIjSICOOCDAE SEcTON ACCORDANCE WITH ASME CODE, SECTION I, DIVISION 1, SUBSECTION NB, ARTICLE [ ITEM |QTY | NEXT ASSY J
NB—4426, PARAGRAPH NB—4426.1. WELDS FOR THE OCA (EXTERNAL) SHELL -
lil, DIVISION 1, SUBSECTION NF, ARTICLE NF—4230. SHALL CONFORM TO ASME CODE, SECTION Ill, DIVISION 1, Cstonon NF, ARTICLE TRLCRANCE, UMLESS OTHERWISE SPECFED: waste scaLE: N/A wr._ N/A
NF—4400, AND SHALL HAVE A MAXIMUM REINFORCEMENT OF 3/32 INCH. DIMENSION DECIMAL FRACTIONAL | ANGULAR PILOT REV: 6 SHEET 1 OF 12
24. ALL CYLINDRICAL AND CONICAL CONTAINMENT SHELL FABRICATIONS SHALL COMPLY 3 PLACE| 2 PLACE [1 PLACE PLANT S Towe 1o,
WITH THE TOLERANCE REQUIREMENTS OF ASME CODE, SECTION I, DIVISION 1, 0-6" %0020 | £006 |02 | #3/16 P SIZE
SUBSECTION NE, ARTICLE NE—4220, AND F/N 19. 6'-24" | 0030 [ #0.10 [403 [ #5/16 2 WI 707—SAR
24"—48" +0.050 | +0.20 +0.5 +1/2 L1 D
> 48" +0.100 | +0.30 | 0.6 +5/8 W CADFILE: 707S_016.DWG
8 7 &) 5 f 4 3 ‘ 2 1
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SAR DRAWING
ITEM | QTY NEXT ASSY
I%L;RLANCES. UNLESS OTHERWISE SPECIFIED: WIAsso'II‘-EA on SCALE: 1/10 wi.  N/A
DIVENSION DECIMAL FRACTIONAL | ANGULAR v LA REV: B SHEET 3 OF 12
RANGE 3 PLACE | 2 PLACE [1 PLACE BaemP PLANT DWG |DWG NO.
0-6" +0.020 | +0.06 +0.2 +3/16 WIPP SIZE
6"-24" 40.030 | £0.10 | 40.3 15/16 £2' [—
24"-48" | £0.050 | £0.20 | 205 £1/2 ] D 7 O 7 S A R
> 48" +0.100 | #0.30 | 0.6 /8 W CADFILE: 707S_036.DWG
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ISOLATION
o DECIMAL FRACTIONAL | ANGULAR v oLAT! REV. B SHEET 4 OF 12
RANGE
° 3 PLACE | 2 PLACE |1 PLACE BasDP PLANT DWG |DWG NO.
06 $0.020 | 2006 | 202 SIZE
6"-24" +0.030 +0.10 10.3 +2" 7 07 — SA R

24"—48" +0.050 +0.20 +0.5
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