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DISCLAIMER

This report was prepared as an account of work sponsored by an 
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makes any warranty, express or implied, or assumes any legal liability 
or responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents 
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trade name, trademark, manufacturer, or otherwise does not 
necessarily constitute or imply its endorsement, recommendation, or 
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1.0 INTRODUCTION

1.1 Purpose

The purpose of this document is to provide the technical requirements for 
operation, inspection and maintenance of a TRUPACT-II Shipping Package 
and directly related components. This document shall supply the minimum 
requirements as specified in the TRUPACT-II Safety Analysis Report for 
Packaging (SARP) and Certificate of Compliance (C of C) 9218. In the event 
there is a conflict between this document and the TRUPACT-II SARP (NRC 
Certificate of Compliance No. 9218), the TRUPACT-II SARP shall govern.

This document details the operations, maintenance, repair, replacement of 
components, as well as the documentation required and the procedures to 
be followed to maintain the integrity of the TRUPACT-II container. These 
procedures may be modified for site use, but as a minimum all parameters 
and format listed herein must be included in any site modified version. For 
convenience and where applicable steps may be performed out of sequence.

This document discusses operating procedures, required inspections and 
maintenance for the following:

• TRUPACT-II Packaging

• - Miscellaneous Packaging Special Tools and Equipment

Also, packaging and payload handling equipment and transport trailers have 
been specifically designed for use with the TRUPACT-II Packaging. This 
document discusses the minimum required procedures for use of the 
following equipment in conjunction with the TRUPACT-II Packaging.

• Adjustable Center of Gravity Lift Fixture (ACGLF)

• TRUPACT-II Transport Trailer

Attachment F contains the various TRUPACT-II Packaging Interface Control 
Drawings, Leak Test and Vent Port Tool Drawings, ACGLF drawings, and 
tiedown drawings which provide identities of the various system 
components.

1.2 Conventions

The following conventions are used to standardize the language used in 
procedures and work instructions: •

• The words "will" and "shall" and "must" denote requirements.

1
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• The word "should" denotes a recommendation.

• The word "may" denotes permission, neither a requirement or a 
recommendation.

• The word "check" is used to determine the condition or status.

• ’ The word "verify" is used to confirm a condition.

• Parts shall be identified with the part number and name as listed in the 
TRUPACT-II Work Instructions.

• Standard abbreviations (not symbols) will be written out to express 
measurements and dimensions. For example, use "feet” or "ft", but

NMVnot

• Acronyms will be identified fully in the first usage in the instruction.

• Cautions and notes, if used, shall always precede the pertinent step(s).

• Cautions and notes shall not be used as instruction steps.

1.3 Definitions

• Assembly Verification Leak Test includes ail leak tests performed during 
assembly of a loaded TRUPACT-II package.

• Certificate of Compliance (C of C) is issued by the IMRC, approving the 
design of a specific radioactive materials packaging for use with 
specified payload limitations.

e Certified Waste is waste that has been confirmed under a formal
program to comply with disposal site waste acceptance criteria under 
an approved waste certification program.

e Contact Handled Transuranic (CH TRU) Waste is waste with an
external beta-gamma-neutron radiation dose rate not exceeding 200 
mrem/hr at the waste container's surface such that shielding beyond 
that provided by the packaging is not necessary. Containers of CH 
TRU waste may be handled directly without the need for remote 
handling or robotic equipment. •

• Containment Integrity Verification Leak Test includes all leak tests 
performed after Structural Pressure Testing to verify containment 
boundary integrity (both metallic and elastomeric).

2
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• ~ Maintenance Record is a list of maintenance performed that becomes a
permanent part of the TRUPACT-II packaging documentation record.

• Major Maintenance consists of all repairs requiring welding or 
machining to correct a deficiency that effects the integrity of the 
TRUPACT-II containers or its components. Note that major repairs and 
major component replacements are the responsibility of Waste Isolation 
Dfvision/Waste Isolation Pilot Plant (WID/WIPP). These 
repairs/repiacements will be performed at a TRUPACT-II Maintenance 
Facility as designated and approved by WID/WIPP.

• Minor Maintenance consists of ail repairs that can be readily 
accomplished and require no special tools, supplies, equipment, or 
highly skilled personnel. Minor repairs would include scratches on the 
sealing surface. Note that minor repairs and minor component 
replacements shall be performed at user sites that have the necessary 
equipment and qualified personnel to perform these tasks.

• Nonconformance Report (NCR) is a document which is used to identify 
and record a nonconforming condition, and the action taken for the 
disposition of the nonconformance. Disposition of nonconforming 
items include review, accept, reject, rework, use-as-is, or repair in 
accordance with approved procedures. All occurrences of NCRs require 
formal disposition by the WIPP TRUPACT-II Maintenance Engineer.

• Owner is the organization to which the NRC C of C is issued (i.e., for 
the TRUPACT-II Shipping Package, the DOE-HQ).

• 3 Package consists of the TRUPACT-II Shipping Package with it's
contents or payload.

• Packaging consists of the TRUPACT-II Shipping Package without it's 
contents or payload (empty).

• ^ Periodic Maintenance (PM) consists of all maintenance activities
performed annually or other periodic time interval. Periodic 
maintenance activities listed in Section 4.1 will normally be performed 
at the WIPP site, unless otherwise specified. •

• - Safety Analysis Report for Packaging (SARP) is the official application
to a packaging licensing agency (DOE or NRC) containing a 
demonstration of packaging effectiveness and ability in achieving the 
requirements delineated in 10 CFR 71. The SARP is the controlling 
document with regards to all packaging operations and maintenance.

3
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• The Outer Containment Assembly (OCA) consists of a lid and 
body, each of which is composed primarily of an inner 
stainless steel shell which comprises the outer containment 
vessel (OCV) boundary, approximately ten inches of thermal 
and impact absorbing polyurethane foam, and an external 
stainless steel shell. The lid internal and external top surfaces 
are domed. The body internal surface is domed whereas the 
bottom is flat. Three lifting interfaces are supplied on the lid 
for handling the lid. Two fork lift slots in the body base are 
utilized for handling the entire loaded OCA. When the lid is 
installed on the body the overall height is approximately ten 
feet and overall diameter is approximately eight feet. A 
tapered sealing flange on the lid mates with a similar sealing 
flange on the body. The body sealing flange contains two 
main O-ring seals. A removable brass plug in a seal test port 
allows testing of the main O-ring seals during loading 
operations. The lid is secured to the body via a rotating 
locking ring located on the lid sealing flange. Six fasteners 
secure the lock ring from rotating during shipment. A single 
vent port comprises the only containment penetration into the 
OCV cavity. A removable brass plug in the vent port allows 
access to the cavity during loading and unloading operations.

• The Inner Containment Vessel (ICV) consists of a lid and body, 
each of which is comprised of stainless steel shells. Both the 
lid and body ends are domed to mate with the interior cavity 
of the OCA. Three lifting sockets in the lid provide the lifting 
interface for the lid or an empty (contents not installed) 
lid/body assembly. Aluminum honeycomb spacers inside the 
lid and body domes provide impact protection to the domes 
and a flat surface onto which to install the packaging 
contents. A tapered sealing flange on the lid mates with a 
similar sealing flange on the body. The body sealing flange 
contains two main O-ring seals. Both a silicone debris seal 
and an O-ring wiper seal are contained on the lid sealing flange 
to preclude debris ingress into the main O-ring seal areas. A 
removable brass plug in a seal test port allows testing of the 
main O-ring seals during loading operations. The lid is secured 
to the body via a rotating locking ring located on the lid 
sealing flange. Three fasteners secure the lock ring from 
rotating during shipment. A single vent port comprises the 
only containment penetration into the ICV cavity. A 
removable inner brass plug in the vent port allows access to 
the ICV cavity. A removable outer brass plug in the vent port 
allows for helium purging the ICV main O-ring seals and the 
volume between the inner and outer plug for subsequent 
leakage testing.

5
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1.4.2 Seal Test Port and Vent Port Tools

NOTE: The too! drawings listed in Attachment E were designed and used 
during the fabrication phase of the TRUPACT-II Packaging program. 
Users may choose to modify these tools to interface with 
equipment per individual site requirements. However, users shall 
not modify the TRUPACT-II Packaging fittings.

Several tools have been designed specifically for the operation and 
leakage rate testing of the TRUPACT-II Shipping Package.
Although the OCV and ICV seal test ports and vent ports are similar 
in design, the tools are designed for use in one port only and are 
not interchangeable. The functional description of each tool is 
listed as follows:

• OCV Vent Port Cover Removal Tool provides for remote 
removal and installation of the OCV Vent Port Cover through 
the Vent Port Access Port in the OCA lower assembly (see 
Figure 1-2; Part No. 2077-092).

• OCV Vent Port Plug Removai/Pressure Relief Tool provides for 
the removal and installation of the OCV Vent Port Plug, and 
access to the OCV cavity through the Vent Access Port in the 
OCA lower assembly (see Figure 1-3; Part No. 2077-091-A2). 
This tool is equipped with a quick-connect fitting to interface 
with gas sampling, vacuum, and helium backfill equipment, 
and is used for the following operations:

• OCV annulus venting and gas sampling,

• vacuum pump interface for OCA upper assembly 
installation and removal,

• helium backfill during all OCV leakage testing, and

• pressure fill during periodic OCV structural pressure 
testing and axial play measurements.

• OCV Vent Port Plug Leak Check Tool is used to check the 
OCV vent port plug seal for all leakage tests (see Figure 1-4; 
Part No. 2077-095-A1). Access is through the Vent Access 
Port in the OCA lower assembly. This tool is equipped with a 
quick-connect fitting to interface with the leak testing 
equipment. •

• OCV Seal Test Port Plug Removal Tool provides for installation 
and removal of the OCV Seal Test Port Plug through the Seal

6



Test Access Port in the OCA upper assembly (see Figure 1-5; 
Part No. 2077-094-A2).

• OCV Seal Leak Check Tool is used to check the main O-ring 
seal for ail leakage tests (see Figure 1-6; Part No. 2077-093- 
A2). Access is through the Seal Test Access Port in the OCA 
upper assembly. This tool is equipped with a quick-connect 
fitting to interface with the leak testing equipment.

• ICV Vent Port Cover Removal is performed using a standard, 
3/8 inch square drive ratchet wrench, breakover bar, or T- 
handle wrench (see Figure 1-7).

• ICV Vent Port Plug Removai/Pressure Relief Tool provides for 
the removal and installation of the ICV Outer Vent Port Plug 
and, with an adapter (Part No. 2077-091-24), removal and 
installation of the ICV Inner Vent Port Plug thereby gaining 
access to the ICV cavity (see Figure 1-8; Part No. 2077-091- 
A1). This tool is equipped with a quick-connect fitting to 
interface with gas sampling, vacuum, and helium backfill 
equipment, and is used for the following operations:

• ICV cavity venting and gas sampling (with the adapter),

• vacuum pump interface for ICV lid installation and 
removal,

• helium backfill during all ICV leakage testing, and

• pressure fill during periodic ICV structural pressure 
testing and axial play measurements,

• ICV Vent Port Plug Leak Check Tool is used to check the ICV 
vent port plug seal for all leakage tests (see Figure 1-9; Part 
No. 2077-095-A2). This tool is equipped with a quick- 
connect fitting to interface with the leak testing equipment.

• ICV Seal Test Port Plug Removal Tool provides for installation 
and removal of the ICV Seal Test Port Plug (see Figure 1-10; 
Part No. 2077-094-A1). •

• ICV Seal Leak Check Tool is used to check the main O-ring 
seal for all leakage tests (see Figure 1-11; Part No. 2077-093- 
A1). This tool is equipped with a quick-connect fitting to 
interface with the leak testing equipment.

DOE/WIPP - 93-1001 January 14, 1994
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1.4.3 Lock Ring Tools

NOTE: Lock ring tools are furnished by WID/WIPP.

The lock ring tools are designed for rotating the lock ring 
assemblies to either the locked or unlocked position (Part Nos. 
2077-156-A6 for the ICV lock ring and 2077-156-A7 for the OCA 
lock ring). These tools are illustrated on sheet 3 of drawing 2077- 
300 in Attachment E.

1.4.4 Lower Spacer Removal Sling

One lower spacer removal sling is designed for installation and 
removal of the lower spacer (Part No. SK-1104).

1.4.5 Adjustable Center of Gravity Lift Fixture (ACGLF)

NOTE: The users of the TRUPACT-II Packagings are responsible for 
procurement of the ACGLF. Furnished for information in 
Attachment E are the latest "as-built" drawings of the ACGLF 
procured by WID/WIPP and include all changes that have been 
made since the original design. Drawings for the SWB and TDOP 
adapters are available from WID/WIPP.

The Adjustable Center of Gravity Lift Fixture (ACGLF) is used for 
loading and unloading payloads when the center of gravity is not on 
the vertical centerline of the payload. With an adaptor, the ACGLF 
may be used for loading and unloading SWBs and TDOPs.

The ACGLF is used in conjunction with a 5-ton crane (minimum) 
and is designed for the following general requirements:

• maximum rated capacity of the lift fixture is 10,000 pounds,

• system power is 115 VAC, 60 Hz, 20 amperes,

• minimum crane hook height is 20>2 feet,

• maximum 71/2 ton Crosby hook size interface,

• one (1), 14 drum payload assembly, two (2), SWB payload 
assemblies, or one (1), TDOP may be lifted at one time, and •

• a 3.6 inch maximum lateral offset in the payload assembly 
center of gravity may be accommodated.

8



For facilities with overhead height limitations a second set of short 
length lift legs are available.

The ACGLF is designed to handle the weight of the following 
configurations without the need for adapters or reconfiguration of 
the lift fixture.

• * an OCA lid assembly,

• an ICV lid,

• an empty ICV assembly, or

• a loaded payload pallet, SWBs, or TDOP.

The ACGLF is ngi designed to lift the weight of the following 
configurations:

• a loaded or empty TRUPACT-II package,

• - a loaded or empty OCA, or

• - a loaded ICV.

1.4.6 TRUPACT-II Transport Trailer

The TRUPACT-II Transport Trailer is specially designed for 
transportation of up to three fully loaded TRUPACT-II Shipping 
Packages. Air ride suspension and spring ride suspension trailers 
have been developed. All trailers are designed with a goose neck 
that is equipped with a standard king pin arrangement. Trailers are 
illustrated on drawing 2077-300 in Attachment F.

Each trailer is equipped with 12 special tiedown devices used for 
securing up to three TRUPACT-II Shipping Packages to the trailer (4 
per package). The tiedowns are cam-operated, adjustable length 
U-bolts that interface with, and clamp down on corresponding lugs 
on the TRUPACT-II Packaging. Tiedowns are illustrated on drawing 
2077-022 in Attachment F.

1.4.7 TRUPACT-II Spare Parts

A list of the TRUPACT-II Packaging spare parts is provided on 
drawing 2077-1120 in Attachment G.

DOE/WIPP - 93-1001 January 14, 1994
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OUTER CONTAINMENT 
VESSEL COCV}

BODY - FIRE 
CONSUMABLE VENT 

CTYPICAL, 4 PLACES}

TI 6DOWN 
DOUBLER PLATE 

CTYPICAL, 4 PLACES}

TIEDOWN LUG 
CTYPICAL, 4 PLACES}

FORKLIFT POCKET 
COVERS

CTYPICAL, 4 PLACES}

FIGURE 1-1 TRUPACT-II Shipping Package
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FIGURE 1-4 OCV Vent Port Plug Leak Check Tool (2077-095-A1)
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FIGURE 1-6 OCV Seal Leak Check Tool (2077-093-A2)
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FIGURE 1-8(a) ICV Vent Port Plug Removai/Pressure Relief Tool (2077-091-A1)

FIGURE 1-8(b) ICV Vent Port Plug Removai/Pressure Relief Tool (with adapter)
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FIGURE 1-11 ICV Seal Leak Check Tool (2077-093-A1)
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2.1 Record Maintenance

All records of maintenance activities performed on the TRUPACT-II 
Packagings will be maintained by WID/WIPP for retention and distribution. 
Records will be designated as QA records and will be maintained as 
permanent records. WIPP Engineering (Packaging and Transportation 
Section) will maintain records in accordance with DOE Order 1324.2.

2.2 Document Distribution

Original TRUPACT-II Maintenance Records will be transmitted to WIPP 
TRUPACT-II Maintenance Engineer and become a part of the permanent 
TRUPACT-II System record.

The user preparing the TRUPACT-II Maintenance Record should retain a copy 
for their file. WIPP Engineering (Packaging and Transportation Section) will 
retain the original and distribute copies, as appropriate.

The Work Instruction copy used for a check list by a user, will be 
transmitted to WIPP with the original TRUPACT-II Maintenance Record.

The user should retain a copy of the check sheet for their file.

2.3 Approved Work/Periodic Maintenance Instructions

Approved work and periodic maintenance instructions and revisions will be 
retained by WIPP Engineering (Packaging and Transportation Section) and 
copies will be distributed to all users of TRUPACT-II. The original will be 
filed with and become part of the TRUPACT-II System permanent record.
For approved work instructions intended for one-time use, the original will 
become part of the TRUPACT-II System permanent record.

2.4 Material Control

All replacement components are procured by WIPP and shall be verified as 
complying with applicable material requirements as specified in SARP 
Drawings. Inspection reports, applicable Certified Material Test Reports and 
Material Certificates of Conformance shall be maintained by the WIPP 
TRUPACT-II Maintenance Engineer.

All replacement components will be furnished by the WIPP TRUPACT-II 
Maintenance Engineer to user sites. The parts will be labeled with part 
number and WIPP Purchase Order number. Users will segregate and store 
parts by purchase order number.
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All replaced (used) components should be disposed of per site discard 
procedures. It is not necessary to ship used components to WIPP. If return 
of used components is deemed necessary for analysis, usage trends, or 
investigation, a formal request for return will be issued to user sites.

2.5 Quality Assurance Requirements

Quality Assurance (QA) system meeting controlling functions of the 
applicable 18 criteria of 10 CFR 71, Subpart H, shall be in place at the 
loading and unloading facilities per DOE Order 1540.2. Annex 2 of the NRC 
Regulatory Guide 7.10 shall be used as a guideline. These requirements also 
apply to maintenance, repair, replacement, and/or modifications as approved 
by the owner.

Existing QA Programs may be utilized to satisfy the above requirements 
provided a review has been made as to its applicability to the scope of 
activities performed by each participant. It is the responsibility of the 
involved participant to obtain approval of their QA Program from the 
appropriate DOE Field Office.

2.6 Training Requirements

Users shall have the responsibility for a training program specific to this 
work scope to ensure that qualified personnel experienced in their assigned 
tasks perform maintenance, test, replacement, and related operations.

2.7 Maximum Packaging and Trailer Weights

The maximum gross shipping weight of a TRUPACT-II Shipping Package is 
19,250 pounds when loaded with the maximum allowable contents weight 
of 7,265 pounds.

The maximum DOT legal gross weight for highway transport without permit 
is 80,000 pounds. The maximum allowable gross weight for three loaded 
TRUPACT-II Shipping Packages, including the trailer, is 80,000 pounds, less 
the weight of the tractor. Tables 2-1 and 2-2 provide a serialized listing of 
packaging and trailer weights, respectively.
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TABLE 2-1 TRUPACT-II Packaging Component Weights (pounds)

Serial ICV OCA

Number Lid Body Total Lid ! Body Total TOTAL

125 922 ! 1,894 ! 2,816 3,604 ! 6,136 ! 9,740 12,556 1

126 924 | 1,890 I 2,814 3,532 ! 6,130 j 9,662 12,476 1

127 912 j 1,872 1 2,784 3,630 | 6,098 ! 9,728 12,512 1

128 930 I 1,938 l 2,868 3,642 j 6,229 1 9,871 12,739

129 922 ! 1,912 j 2,834 3,610 1 6,365 1 9,975 12,809

130 900 j 1,932 ! 2,842 3,700 ! 6,300 j 10,000 12,842 1

131 906 1 1,900 ! 2,806 3,594 ! 6,230 1 9,824 12,630 I

132 914 ! 1,932 ! 2,846 3,596 { 6,214 ! 9,810 12,656 I

133 900 j 1,900 I 2,800 3,624 ! 6,246 ! 9,870 12,670

134 902 j 1,882 j 2,784 3,600 I 6,250 I 9,850 12,634

135 906 ! 1,900 I 2,806 3,600 ! 6,150 | 9,750 12,556

136 906 1 1,884 1 2,790 3,750 ! 6,600 j 10,356 13,140 1

137 900 ! 1,850 j 2,750 3,650 ! 6,700 j 10,350 13,100 I

138 900 1 1,800 | 2,700 3,600 1 6,400 ! 10,000 12,700

139 900 ! 1,850 I 2,750 3,600 | 6,200 ! 9,800 12,550

SN101 850 I 1,730 1 2,580 3,440 j 5,818 I 9,258 11,838

SN102 825 i 1,720 ! 2,545 3,465 | 5,845 j 9,310 11,855

SN103 825 1 1,720 | 2,545 3,470 | 5,827 I 9,297 11,842

SN104 842 | 1,723 ! 2,565 3,380 1 5,744 j 9,124 11,689

SN105 800 | 1,750 ! 2,550 3,760 j 5,850 ! 9,610 12,160

SN106 837 j 1,769 | 2,606 3,810 ! 6,350 | 10,160 12,766

SN107 844 j 1,727 ! 2,571 3,372 | 5,772 I 9,144 11,715

SN108 841 j 1,718 | 2,559 3,414 | 5,806 ! 9,220 11,779

SN109 866 1 1,775 j 2,641 3,310 ! 5,700 ! 9,010 11,651

SN112 860 j 1,640 | 2,500 3,310 j 5,700 | 9,010 11,510
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3.0 TRUPACT-II PACKAGE OPERATING INSTRUCTIONS

This section provides the user with the unloading and loading instructions for the 
TRUPACT-II Shipping Package (hereafter referred to as "package" within this 
section). Each facility shall use detailed written procedures to ensure the safe and 
effective handling of the package. In general, unloading or loading a package takes 
place in a controlled environment.

Utilize copies of the data sheets in Attachment A to document package unloading 
and loading operations. The following list summarizes the package unloading 
(Sections 3.1 through 3.5) and loading (Sections 3.6 through 3.11) sequence:

1. Receiving a Package for Unloading

2. Removal of a Package from the Transport Trailer

3. OCA Lid Removal

4. ICV Lid Removal

5. Unloading the Payload

6. ICV Lid and Body Inspections

7. OCA Lid and Body Inspections

8. Loading the Payload into the Package

9. ICV Lid Installation

10. OCA Lid Installation

11. Installation of the Package onto the Transport Trailer

3.1 Receiving a Package for Unloading

This section initializes the package unloading sequence. For Sections 3.1 through 
3.5, record all sign-offs on the "TRUPACT-II Package Receipt and Unloading Data 
Sheet" found in Attachment A.

NOTE: The package loading/unloading operation shall only be performed
in a dry environment. In the event of precipitation during outdoor 
unloading or loading operations, precautions, such as covering the 
OCV and ICV cavities, shall be implemented to prevent 
precipitation from entering the package interior cavities, if 
precipitation does enter the interior cavities, all free-standing 
water shall be removed prior to loading the package for shipment.

3.1.1 Review all shipping documents to determine the condition of the 
package and that all necessary documentation is completed.
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3.2.5 Remove four (4) access covers from each end of the two (2) 
forklift pockets. Store in a designated area.

NOTE: Forks shall have a minimum bearing area of 960 square inches 
(two forks: 8 inches wide by 60 inches long). The forks shall be 
at the minimum spread to ensure the package is centered with 
respect to the direction of the forklift.

CAUTION: Do not cause damage to the exterior surfaces of the package with 
the forks.

3.2.6 Operate a forklift (10 ton minimum capacity) to fully engage the 
package forklift pockets.

CAUTION: Failure to fully disengage all four (4) package tiedown devices 
prior to removal from the trailer may damage the tiedown devices, 
trailer, and/or package.

3.2.7 Verify disengagement of all tiedown devices prior to lifting the 
package.

SIGN-OFF REQUIRED

CAUTION: Tip-back may damage the package exterior surface. Bumper pads 
should be provided on the face of the forklift if tip-back is used.
A suitable bumper pad would be a 62 inch long stainless steel 
plate 24 inches high with a 48 inch radius. A thin pad of 
neoprene, rubber, or similar material would further preclude 
damage. The bumper should be located at the upper surface of 
the fork tine at the appropriate angle to the face of the forklift.

3.2.8 Lift the forks vertically until the package is clear of the trailer 
frame.

CAUTION: Handling operations shall preclude tip-back as a means of 
controlling the load during downhill movements. Downhill 
operations should be prohibited or positive restraints (straps) must 
be used to control the load.

3.2.9 Transport the package to a designated area. Exercise careful 
handling procedures regarding forklift speed, lift height, and terrain 
traversed.

CAUTION: The package should be supported across the full bottom surface 
for stability during loading.
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3.3.8 Using up to three OCV T-handle tools, attempt to manually rotate 
the OCV locking ring assembly counterclockwise until the 
"UNLOCKED" arrows are aligned with the "Seal Test Port" 
position marks on the OCA exterior. If locking ring cannot be 
rotated, then proceed to step 3.3.9. If ring can be rotated, 
proceed to step 3.3.13.

NOTE: The OCV is designed for safe operation with a full internal 
vacuum. However, rotation of the OCV locking ring should be 
able to be accomplished using less than 12 in-Hg vacuum.

3.3.9 Install a vacuum pump system to the OCV vent port plug removal 
tool and evacuate the OCV cavity to allow the OCA locking ring to 
rotate freely.

CAUTION: Do not attempt to rotate the OCV locking ring assembly with 
mechanical force. Three operators should be able to rotate the 
locking ring with reasonable effort (i.e., 200 pounds total 
maximum force on the locking ring toots). Only use up to three 
OCV locking ring tools.

3.3.10 Using up to three OCV T-handle tools, manually rotate the OCV 
locking ring assembly counterclockwise until the "UNLOCKED" 
arrows are aligned with the "Seal Test Port" position marks on the 
OCA exterior.

3.3.11 Secure the vacuum system and disconnect the vacuum assembly.

3.3.12 Vent the OCV cavity to atmospheric pressure by letting ambient 
air return into the vessel through the OCV vent port plug removal 
tool.

CAUTION: Verify the Adjustable Center of Gravity Lift Fixture (ACGLF) 
counterweights are located at 180° and 360°/0° respectively.

3.3.13 Rig an overhead crane with the Adjustable Center of Gravity Lift 
Fixture (ACGLF) and position over the OCA lid.

NOTE: Reference a site-specific ACGLF Operation and Maintenance 
Manual for detailed ACGLF operating instructions.

3.3.14 Lower the ACGLF legs into the lift pockets on the OCA lid.

3.3.15 Verify the ACGLF legs are locked by checking that the green 
"LOCKED" lights are on and the amber "UNLOCKED" lights are off 
at the ACGLF console.
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CAUTION: When lifting the OCA lid by the lift pockets, ensure that the load 
exerted on the lift pockets does not exceed 7,500 pounds through 
the use of a load cell or other means. An indication of 7,500 
pounds or greater may indicate OCA Hd binding. Force may be 
applied to either side of the OCA Hd to help prevent binding.

3.3.16 Using the crane, apply a straight and upward tension to remove 
the OCA lid from the OCA body.

3.3.17 Raise the OCA lid approximately two (2) feet two allow sufficient 
clearance above the ICV for radiation contamination surveys.

HOLD POINT

3.3.18 For a loaded package only or unless directed by site-specific 
policy, HPT personnel shall perform radiation contamination 
surveys of the OCV lid interior surface and the ICV lid exterior 
surface.

SIGN-OFF REQUIRED

CAUTION: Do not place the OCA Hd on a surface that may damage the OCV 
locking ring assembly. Use of a storage stand that supports the 
OCA Hd on the inside domed surface is required. See the Interface 
Control Drawing 2077-300, Attachment E.

3.3.19 Place the OCA lid on its designated storage stand, exercising care 
not to damage the OCV locking ring assembly or sealing surface 
on the OCV lid flange.

3.3.20 Release the ACGLF from the OCA lid as follows:

• Ensure NO LOAD is indicated on the crane load cell,

• Ensure the ACGLF counterweights are rotated to the 180° 
and 360°/00 positions, and

• Verify the legs are unlocked by checking that the green 
"LOCKED" lights are OFF and the amber "UNLOCKED" lights 
are ON at the ACGLF console.
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3.4 ICV Lid Removal

January 14, 1994

3.4.1

3.4.2

3.4.3

3.4.4

3.4.5

3.4.6

NOTE:

3.4.7

CAUTION:

3.4.8

Prepare the ICV lid for removal by removing the following:

• Three (3) ICV locking ring fasteners,

• ICV vent port cover, and

• '*• ICV outer vent port plug.

Install the following into the proper locations on the ICV:

• ~ ICV vent port plug removal tool, and

• Four (4) ICV locking ring (T-handle) tools.

If required for a loaded package only directed by site-specific 
policy, install a radiation assessment filter (RAF) assembly in-line 
between the vacuum line and ICV vent port plug removal tool.

Retrieve the ICV inner vent port plug into the ICV vent port plug 
removal tool.

Vent the ICV cavity to atmospheric pressure.

Using up to four ICV T-handle tools, attempt to manually rotate 
the ICV locking ring counterclockwise to the "UNLOCKED" 
position. If the locking ring cannot be rotated, then proceed to 
step 3.4.7. If the locking ring can be rotated, proceed to step 
3.4.14.

The ICV is designed for safe operation with a full internal vacuum. 
However, due to the possible presence of volatile organic 
compounds in the payload, general operations of the ICV should 
be accomplished using less than 8 in-Hg vacuum.

Install a vacuum pump system to the ICV vent port plug removal 
tool and evacuate the ICV cavity to allow the ICV locking ring to 
rotate freely.

Do not attempt to rotate the ICV locking ring with mechanical 
force. Four operators should be able to rotate the locking ring 
with reasonable effort (i.e., 200 pounds total maximum force on 
the locking ring tools). Only use up to four ICV locking ring tools.

Using up to four ICV T-handle tools, manually rotate the ICV 
locking ring counterclockwise until the ICV is unlocked.
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SIGN-OFF REQUIRED

CAUTION: Do not place the ICV Hd on a surface, that may damage the ICV 
locking ring. Use of a storage stand that supports the ICV Hd on 
the inside domed surface is required (see the TRUPACT-II interface 
Control Drawing 2077-300, Attachment A).

3.4.20 Place the ICV lid on its designated storage stand, exercising care 
not to damage the ICV locking ring assembly or sealing surface on 
the ICV lid flange.

3.4.21 Release the ACGLF from the ICV lid as follows:

• Ensure NO LOAD is indicated on the crane load cell,

• - Ensure the ACGLF counterweights are rotated to the 180°
and 360o/0° positions, and

• - Verify the legs are unlocked by checking that the green
"LOCKED" lights are OFF and the amber "UNLOCKED" lights 
are ON at the ACGLF console.

3.4.22 If empty, remove any payload pallets, guide tubes and/or 
strapping and proceed to Section 3.6.

3.5 Unloading the Payload

NOTE: The following sequence assumes that a 14-drum pallet with 55- 
gallon drums has been loaded into the package. Procedures for 
unloading SWBs or a TDOP shall be developed by the user and will 
follow the guidelines established in this document.

3.5.1 Remove the short legs from the ACGLF, and attach the long lifting 
legs.

CAUTION: Verify the ACGLF counterweights are located at 180° and
360°/0° respectively.

3.5.2 Position the crane and ACGLF over the payload.

3.5.3 Lower the ACGLF legs into the three (3) guide tubes until:

• The red stripes on the legs are no longer visible, and

• NO LOAD is indicated on the crane load ceil.

3.5.4 Lock the ACGLF Legs into the payload pallet.

32





DOE/WIPP - 93-1001 January 14, 1994

3.5.12 Disassemble and store the drum payload in accordance with site- 
specific procedures.

3.5.13 HPT shall perform radiation contamination survey of the ICV body 
interior.

3.5.14 Remove the long legs from the ACGLF, and re-attach the short 
lifting legs.

3.6 ICV Lid and Body Inspections

This section initializes the package loading sequence. For Sections 3.6 through 
3.11, record all sign-offs on the "TRUPACT-II Package Inspection and Loading Data 
Sheet” found in Attachment B.

NOTE: If required by site-specific policy to ensure personnel safety, HPT 
shall perform a radiation contamination survey of the ICV interior 
prior to initiating the ICV inspection process.

3.6.1 Visually inspect or swab for the presence of free-standing water in 
the bottom of the ICV. A three (3) inch diameter hole in the lower 
ICV spacer assembly is available for performing the inspection. If 
free-standing water is NOT observed in the bottom of the ICV 
body, proceed to Step 3.6.7.

CAUTION: Operator shall obtain suitable protective clothing and equipment 
prior to entering the ICV cavity. Operator shall also enter the ICV 
cavity using precautions to preclude damage the ICV body sealing 
flange.

3.6.2 Visually inspect the bottom of the ICV lower head to re-verify the 
presence of free-standing water.

3.6.3 Through the three (3) inch hole in the lower ICV spacer assembly, 
utilize a vacuum system hose or absorbent materials attached to 
the end of a rod to remove free-standing water.

3.6.4 Withdraw the water removal device from the three inch diameter 
hole and re-inspect for the presence of free-standing water.

3.6.5 Repeat Steps 3.6.3 and 3.6.4 until all free-standing water has 
been removed from the bottom of the ICV body.

3.6.6 Remove the water removal equipment and exit from the ICV 
cavity using precautions not to damage the ICV body sealing 
flange.
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3.7.7

CAUTION:

3.7.8

3.7.9

3.7.10

3.7.11

3.7.12

NOTE:

3.7.13

CAUTION:

3.7.14

3.7.15

3.7.16

Install a vacuum pump system to the ICV vent port plug removal 
tool and evacuate the ICV cavity to allow the ICV locking ring to 
rotate freely.

Do not attempt to rotate the ICV locking ring with mechanical 
force. Four operators should be able to rotate the locking ring 
with reasonable effort (i.e., 200 pounds total maximum force on 
the locking ring tools}. Only use up to four ICV locking ring tools.

Using up to four ICV T-handle tools, manually rotate the ICV 
locking ring clockwise until the ICV is locked.

Secure the vacuum system and disconnect the vacuum assembly.

Vent the ICV cavity to atmospheric pressure by letting ambient air 
return into the vessel through the ICV vent port plug removal tool.

Install the three (3) ICV locking ring fasteners and tighten to 28- 
32 ft-lbs torque each.

Using the crane, remove the empty ICV assembly from the OCV 
body and place in a safe location.

if required by site-specific policy to ensure personnel safety, HPT 
shall perform a radiation contamination survey of the OCV interior 
prior to initiating the OCV inspection process.

Visually inspect or swab for the presence of water in the bottom 
of the OCV. If free-standing water is NOT observed in the bottom 
of the OCV body, proceed to Step 3.7.17.

Operator shall obtain suitable protective clothing and equipment 
prior to entering the OCV cavity. Operator shall also enter the 
OCV cavity using precautions to preclude damage the OCV body 
sealing flange.

Visually inspect the bottom of the OCV lower head to re-verify the 
presence of free-standing water.

Utilize a vacuum system hose or absorbent materials remove free­
standing water.

Remove the water removal equipment and exit from the OCV 
cavity using precautions not to damage the OCV body sealing 
flange.
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3.7.26 Vent the ICV cavity to atmospheric pressure by letting ambient air 
return into the vessel through the ICV vent port plug removal tool.

CAUTION: When lifting the ICV Hd, ensure that the load exerted to the ICV 
lifting sockets does not exceed 5,000 pounds through the use of 
a load cell or other means. An indication of 5,000 pounds or 
greater may indicate ICV Hd binding. Force may be applied to 
either side of the ICV Hd to help prevent binding.

3.7.27 Using the crane, apply a straight, upward tension and remove the 
ICV lid from the ICV body.

CAUTION: Do not place the ICV Hd on a flat surface or damage to the ICV 
locking ring assembly could occur. Use of a storage stand that 
supports the ICV Hd on the inside domed surface is required. See 
the Interface Control Drawing 2077-300, Attachment A.

3.7.28 Place the ICV lid on its designated storage stand, exercising care 
not to damage the ICV locking ring assembly or sealing surface on 
the ICV lid flange.

3.7.29 Release the ACGLF from the ICV lid as follows:

• * Ensure NO LOAD is indicated on the crane load cell,

• - Ensure the ACGLF counterweights are rotated to the 180°
and 360o/0° positions, and

• Verify the legs are unlocked by checking that the green 
"LOCKED" lights are OFF and the amber "UNLOCKED" lights 
are ON at the ACGLF console.

3.8 Loading the Payload into the Package

NOTE: The following sequence assumes that fourteen (14! 55-gallon
drums have been pre-loaded onto a package pallet and the pallet 
drum loading is in accordance with the limitations delineated in 
Appendix 1.3.7 (TRAMPAC) of the TRUPACT-II SARP regarding 
weight and center of gravity location within the package. The 
user shall develop detailed payload procedures to meet the 
configuration restrictions delineated in Appendix 1.3.7 
(TRAMPAC) of the TRUPACT-II SARP. No dunnage is necessary 
for the 14 drum payload configuration. For less than 14 drums of 
waste, use empty (vented) drums in the top drum layer to 
complete the payload. Two SWBs or one TDOP may also be 
shipped in the package. For shipping one loaded or partially filled
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3.8.10 Using the weights provided in Table 2-1, locate the appropriate 
package unit numbers (lid and body) and record the empty 
package weight.

SIGN-OFF REQUIRED

3.8.11 Sum and record the two previously recorded weight values to 
calculate the total package weight.

SIGN-OFF REQUIRED

3.8.12 Verify the total loaded package weight is below 19,250 pounds.

SIGN-OFF REQUIRED

3.8.13 Using the crane, raise and position the payload assembly over the 
ICV cavity.

3.8.14 Orient the payload assembly so that its center of gravity will be 
located on the centerline of the trailer.

CAUTION: Verify correct alignment of the ACGLF within the ICV prior to 
lowering the load. The pallet assembly fits into the ICV with a 
small diametrical (i.e., 5/16 inch nominal) clearance. Caution 
should be exercised to avoid hitting, scraping, or binding the 
payload assembly against the ICV body flange, as damage could 
result.

3.8.15 Lower the payload assembly into the package.

3.8.16 Release the ACGLF from the payload pallet assembly as follows:

• Ensure NO LOAD is indicated on the crane load cell,

• Ensure the ACGLF counterweights are rotated to the 180° 
and 360o/0° positions, and

• Verify the legs are unlocked by checking that the green 
"LOCKED" lights are OFF and the amber "UNLOCKED" lights 
are ON at the ACGLF console.

3.8.17 Using the crane, raise and remove the ACGLF from the payload 
assembly and out of the ICV cavity.

3.8.18 Remove the long legs from the ACGLF, and re-attach the short 
lifting legs.
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CAUTION: Do not attempt to rotate the ICV locking ring with mechanical 
force. Four operators should be able to rotate the locking ring 
with reasonable effort (i.e., 200 pounds total maximum force on 
the locking ring tools). Only use up to four ICV locking ring tools.

3.9.8 Using up to four ICV T-handle tools, manually rotate the ICV 
locking ring clockwise until the ICV is locked.

3.9.9 Secure the vacuum system and disconnect the vacuum assembly.

3.9.10 Vent the ICV cavity to atmospheric pressure by letting ambient air 
return into the vessel through the ICV vent port plug removal tool.

3.9.11 Install the three (3) ICV locking ring fasteners and tighten to 28- 
32 ft-lbs torque each.

SIGN-OFF REQUIRED

3.9.12 Rotate the handle of the ICV vent port plug removal tool 
clockwise to install and seat the ICV inner vent port plug, hand 
tight.

3.9.13 Remove the vent port plug removal tool and tighten the inner vent 
port plug to 8-10 ft-lbs torque with an appropriate torque wrench.

SIGN-OFF REQUIRED

3.9.14 Perform the Assembly Verification Leak Test for the ICV 
containment seals per Section 5.1.

SIGN-OFF REQUIRED

3.9.15 Release the ACGLF from the ICV lid as follows:

• Ensure NO LOAD is indicated on the crane load cell,

• Ensure the ACGLF counterweights are rotated to the 180° 
and 360o/0° positions, and •

• Verify the legs are unlocked by checking that the green 
"LOCKED" lights are OFF and the amber "UNLOCKED" lights 
are ON at the ACGLF console.
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3.10.10 Vent the OCV cavity to atmospheric pressure by letting ambient 
air return into the vessel through the OCV vent port plug removal 
tool.

3.10.11 Install the six (6) OCA locking ring fasteners and tighten to 28-32 
ft-lbs torque each.

SIGN-OFF REQUIRED

3.10.12 Perform the Assembly Verification Leak Test for the OCV 
containment seals per Section 5.2.

SIGN-OFF REQUIRED

3.10.13 Release the ACGLF from the OCA lid as follows:

• - Ensure NO LOAD is indicated on the crane load cell,

• Ensure the ACGLF counterweights are rotated to the 180° 
and 360o/0° positions, and

• - Verify the legs are unlocked by checking that the green
"LOCKED" lights are OFF and the amber "UNLOCKED" lights 
are ON at the ACGLF console.

3.10.14 Install a tamper-indicating security seal in the lock ring bolt on the 
OCA locking ring assembly and in the OCA vent port access plug.

SIGN-OFF REQUIRED

3.10.15 Optionally install the neoprene weather seal over the OCV locking 
ring assembly (i.e., at the separation of the OCA lid and body).

3.10.16 Install OCA lid lift pocket covers to preclude their use as a 
tiedown device.

3.11 Installation of the Package onto the Transport Trailer

NOTE: If only one package is in the shipment, locate the package at the
front position on the trailer, if only two packages are in the 
shipment, locate the packages at the front and middle positions, 
in all cases, the packages shall be loaded according to weight, 
with the heaviest package located in the front position and the 
lightest package located in the rear position.

3.11.1 If the package was not removed from the trailer for the unloading 
and loading operations, proceed directly to Step 3.11.16.
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3.11.9 Slowly lower the package until it engages the trailer alignment 
guides.

3.11.10 Remove the forklift from the package fork pockets.

3.11.11 Rotate the four (4) tiedown cam handles to the "UP" position.

3.11.12 Lift up and position each of the four (4) U-bolts toward and over 
the package tiedown lugs, engaging the U-boit into the package 
tiedown lug recess.

3.11.13 Rotate the four (4) tiedown cam handles to the "DOWN" position.

3.11.14 Tighten the two adjustment nuts on each tiedown device to obtain 
a gap condition of 0.070 to 0.100 inches.

3.11.15 Install and secure the spring safety pins, padlocks or other devices 
into each of the four (4) tiedown cam handles.

3.11.16 Verify all transport trailer tiedown devices are adjusted to the 
correct gap.

SIGN-OFF REQUIRED

3.11.17 Install the package forklift pocket access covers to preclude their 
use as a tiedown device.

SIGN-OFF REQUIRED

3.11.18 Perform pre-shipment radiation and contamination surveys in 
accordance with the requirements of 49 CFR §173.441 and 49 
CFR §173.443, Subpart I, respectively.

SIGN-OFF REQUIRED

3.11.19 Verify that package marking is in accordance with Subpart D, 
labeling is in accordance with Subpart E, and placarding is in 
accordance with Subpart F of 49 CFR 172.

SIGN-OFF REQUIRED

3.11.20 Complete information transfer to shipping documents as required 
for the specific shipment. Verify that shipping papers are in 
accordance with Subpart C of 49 CFR 172.

SIGN-OFF REQUIRED
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TABLE 3-1 Routine ICV Visual Inspections (continued)

Component Acceptance Criteria
————i

Corrective Action

ICV Lid Debris Seal No damage affecting operation Replace per WI-4.2

ICV Upper and Lower Flange Sealing
Surfaces (Grooves and Flats)

No scratch(es) causing leakage or finish 
>125 RMS micro-finish

Repair per WI-4.12

ICV Upper and Lower Visible Shell Surfaces No dents over 0.5 inch deep, gouges 
causing wall thickness under 0.240 Inch, 
weld cracks or punctures

NCR for disposition

ICV Locking Ring Fasteners (2077-156-A1) No damaged threads or damaged 
recessed head, welds intact

Replace per WI-4.6

ICV Locking Ring Inserts (2077-160-28) No damaged threads or missing insert 
lock keys

Replace per WI-4.6

ICV Locking Ring (2077-182-1) No defects that impair general operation NCR for disposition

ICV Upper Spacer (2077-053-A1) No damaged or missing fasteners Replace per WI-4.13

No punctures in plate Replace per WI-4.13

ICV Lower Spacer (2077-053-A2) No damaged or missing fasteners Replace per WI-4.13

No punctures in plate Replace per WI-4.13

ICV Polyethylene Filters (2077-183-4) Not damaged or missing Replace per WI-4.5
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TABLE 3-2 Routine OCA Visual Inspections (continued)
| Component Acceptance Criteria Corrective Action
I OCV Seal Test Port Insert (2077-156-5) No damaged threads or damaged sealing 

area
NCR for disposition

OCV Seal Test Port Plug (2077-156-7) No damaged threads or damaged recessed 
head

Replace per WI-4.1

OCV Seal Test Port O-ring Seal 
(2077-160-26)

No damage affecting operation Replace per WI-4.1

OCV Upper and Lower Flange Sealing
Surfaces (Grooves and Flats)

No scratch(es) causing leakage or surface 
finish >125 RMS micro-finish

Repair per WI-4.12

| OCV Upper and Lower Visible Shell Surfaces No dents over 0.5 inch deep, gouges 
causing wall thickness under 0.240 inch 
for 1/4 inch material or 0.365 inch for 3/8 
inch material, weld cracks or punctures

NCR for disposition

OCV Locking Ring Fasteners (2077-156-A2) No damaged threads or damaged recessed 
head, welds intact

Replace per WI-4.6

OCV Locking Ring Inserts (2077-160-28) No damaged threads or missing insert lock 
keys

Replace per WI-4.6

OCV Locking Ring (2077-162-3) No defects that impair general operation NCR for disposition

OCV Locking Ring Actuator Assembly 
(2077-161-A1)

No defects that impair general operation Clean or replace 
per WI-4.7

OCA Ceramic Fiber Gaskets (2077-160-27) No tears or excessive wear Replace per WI-4.2

OCA Upper Burn-Out Plugs (2077-163-13) Properly tightened and not missing Tighten or replace 
per WI-4.3

OCA Lower Burn-Out Plugs (2077-170-6) Properly tightened and not missing Tighten or replace 
per WI-4.3

50





DOE/WIPP - 93-1001 January 14, 1994

4.0 TRUPACT-II PACKAGE MAINTENANCE INSTRUCTIONS

All maintenance, repairs performed, or components replaced will be documented 
using WP Form 1709, "TRUPACT-II Maintenance Record". Information regarding 
preparation of the TRUPACT-II Maintenance Record is outlined in Section 4.8. Pre­
numbered forms (WP Form 1709) will be furnished to each user. Proper records 
shall be maintained by the TRUPACT-II Packaging owner to document completion 
of the maintenance schedule.

If a deficiency is found that is not covered by this document, or that is beyond 
repair capability of the discovering site, that site will follow their approved 
procedure for reporting deficiencies and contact WID/WIPP within 24 hours for 
disposition. All questions regarding the continued integrity of TRUPACT-II 
containers shall be addressed, in writing, to the WIPP TRUPACT-II Maintenance 
Engineer, P.O. Box 2078, Carlsbad, New Mexico 88221.

The Work Instructions listed in Attachment D are approved work instructions.
Work Instructions not listed must have approval by WID/WIPP. Recommendations 
for new work instructions or modifications to existing work instructions should be 
forwarded to the WIPP TRUPACT-II Maintenance Engineer.

NOTE: The Inspections required in 4.1 thru 4.5 are normally done at the WIPP.
Those items that can be easily replaced or corrected if found to be 
damaged during routine operations are the responsibility of the user.

4.1 Annual Visual Inspections

Tables 3-1 and 3-2 denote the annual visual inspections to be performed on 
the ICV and OCA, respectively. General cleanliness should be observed for 
all components. Use cloths or towels and a compatible, low-chloride 
cleaning solution to enable proper visual inspection of the components. 
Visual inspections shall determine that surfaces are free of excessive 
deformation, sliding surfaces do not have excessive wear, and all threaded 
components are as specified and in good operating condition. Should 
components fail to meet the defined acceptance criteria following any 
corrective action(s), prepare an NCR for disposition. All NCRs shall be 
dispositioned by the WIPP TRUPACT-II Maintenance Engineer.

4.2 Annual Dimensional Inspections

Table 4-1 denotes the annual dimensional inspections to be performed on 
the ICV and OCA. General cleanliness should be observed for all 
components. Use cloths or towels and a compatible, low-chloride cleaning 
solution to enable proper dimensional inspection of the components. Should 
components fail to meet the defined acceptance criteria following any 
corrective action(s), prepare an NCR for disposition. All NCRs shall be 
dispositioned by the WIPP TRUPACT-II Maintenance Engineer.
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4.7 Periodic Lift Fixture Inspections and Component Replacement Schedule

Periodic lift fixture inspections, development of a component replacement 
schedule, and maintenance activities are the responsibility of the individual 
user sites.

4.8 TRUPACT-II Maintenance Records

All maintenance records will be written using pre-numbered WP Form 1709, 
"TRUPACT-II Maintenance Record." Figure 4-1 and the following 
descriptions and examples will aid in completing WP Form 1709.

• Minor or Major Maintenance Block

• Minor Maintenance replacement components are as follows:

all ICV and OCV O-ring seals, including the ICV debris seal,

all removable ICV and OCV seal test port plugs, vent port 
plugs, vent port covers, and OCA seal test port and vent port 
access plug assemblies,

all ICV and OCA fasteners and replaceable threaded inserts,

the ICV polyethylene filters and aluminum honeycomb spacers,

the OCA lid guide plates, the plastic burn-out plugs, the 
ceramic fiber gaskets, the lifting pocket tubes and covers, the 
forklift pocket covers, the OCA locking ring actuator 
assembly, the weather seal, and the wear pad. •

• Major Maintenance replacement components consist of those 
components not listed above and require an NCR for disposition 
by the WIPP TRUPACT-II Maintenance Engineer.

• Initiated at Block

The DOE Facility at which the TRUPACT-II Maintenance Record was 
initiated, (e.g., if initiated at Idaho National Engineering Laboratories, 
write INEL here)

• Date Initiated Block

The date the form is being initiated.
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• Discovered Bv Block

The name of the person initiating the TRUPACT-II Maintenance Record. 
The name is required in the event further information needs to be 
obtained by the WIPP TRUPACT-II Maintenance Engineer.

• - When Discovered Block

• ~ Check the "SCHED PM" block if TRUPACT-II Maintenance Record
is generated because of findings from one of the scheduled 
preventative maintenance activities.

• - Check the "UNLOADING" block if the discrepancy was discovered
upon receipt at the user site or during package unloading 
operations.

• ' Check the "LOADING" block if the discrepancy was discovered
during package visual inspections in preparation for package 
loading or package during loading operations.

• -= Work Instructions Number(s) Block

• - For minor maintenance, enter the number of the work instruction
which applies. No other instructions or approvals are required.

• - For major maintenance or work that does not have previously
written and approved work instructions, detailed work instructions 
must be written and approved by WID/WIPP. •

• For complex jobs, additional work instructions may be added by 
the use of a continuation sheet, as long as each new set of 
instructions is approved in writing.

• - Spare Parts Used Block

List any parts that were used by part number, description, and WIPP 
Purchase Order number. Do not list things such as alcohol, rags, tools, 
etc., that are not controlled as TRUPACT-II Packaging spare parts.

• Maintenance Not Performed Block

This section is to be used when a repair cannot be accomplished (i.e., 
no parts, no qualified personnel, no special tools or other reason for not 
accomplishing the maintenance activity).
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Work Instructions Complete and Date Block

This block shall be signed and dated by the supervisor in charge of 
personnel performing corrective actions. The signature verifies that 
actions taken were within the scope of work instructions and that the 
package can be returned to service. The signature also indicates that 
all the entries to this form and its attachments have been properly 
made and could be easily read and understood by a review board at a 
later date. The supervisor signing this block should verify that the 
applicable approved Work Instruction, with signatures, is attached to 
the completed copy of the TRUPACT-II Maintenance Record for 
transmittal to the WIPP TRUPACT-II Maintenance Engineer. If the 
supervisor determines that there may be conflicting or confusing 
information on this TRUPACT-II Maintenance Record, the supervisor 
should attach a narrative report to clarify this information.

Verification Requirements Complete and Date Block

The Inspection Supervisor shall sign and date this line when the 
Assembly Verification Leak Test (Section 5.1) is successfully 
completed as part of a corrective action for maintenance on the 
package and the required documentation is attached to the TRUPACT-II 
Maintenance Record.

Work Inspected Bv and Date Block

The Inspection Supervisor shall sign and date this block if work 
instructions required inspections as part of the work steps.

Man Hours Expended Block

This block shall be used to record hours required to accomplish the 
work instructions.

- 93-1001 January 14, 1994
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TRUPACT-II MAINTENANCE RECORD

Minor Maint: Initiated At: Job Number:

Maior Maint: Date Initiated: TRUPACT-II SN:

ICV Bodv SN: ICV Lid SN: Continuation Sheets

OCA Bodv SN: OCA Lid SN:
Used: Yes □ No □ j

_________________ Supervisor Initials

Discrepancy Descriotion: WHEN DISCOVERED

Sched PM:

Unloading:

Discovered By: Loadino:

Work Instruction Number(s) Used This Maint.:

SPARE PARTS USED

Description Part Number
WIPP Purchase
Order Number

Maintenance Not Performeid: Date:

Reason:

Work Instructions Complete: Date:

Verification Reouirements Comolete: Date:

Work Inspected By: Date:

Man Hours Exoended:

WP Form 1709; 7/16/92 591B:0424
Page 1 of 2

FIGURE 4-1 Example TRUPACT-II Maintenance Record
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TABLE 4-1 Annual Packaging Dimensional Inspections, Acceptance Criteria, and Corrective Action
| Component

Acceptance Criteria Corrective Action |

ICV/OCV Lid to Body Axial Play Inspect and accept per WI-4.8 If acceptance criteria cannot be 
met, prepare NCR for disposition

ICV/OCV Lid and Body Flange Tab Widths Inspect and accept per WI-4.9 If acceptance criteria cannot be 
met, prepare NCR for disposition

ICV/OCV Lid and Body Flange Groove 
Widths

Inspect and accept per WI-4.10 If acceptance criteria cannot be 
met, prepare NCR for disposition

ICV/OCV Upper Main 0-Ring Seal Groove 
Depth

Inspect and accept per WI-4.11 If acceptance criteria cannot be I 
met, prepare NCR for disposition |

ICV/OCV Seal Surface Inspect and accept per WI-4.11 If acceptance criteria cannot be | 
met, prepare NCR for disposition |

ICV Upper and Lower Spacers Inspect and accept per WI-4.13 If acceptance criteria cannot be 1 
met, prepare NCR for disposition

ICV Lid and Body Inner Surface Liquid 
Penetrant Inspection

Inspect and Accept Per Wl 4-12 If acceptance criteria cannot be 
met, prepare NCR for disposition
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TABLE 4-2 Packaging Component Replacement Schedule

Component Frequency
Work

Instruction

OCV Upper Main 0-Ring (2077-160-15) Annual WI-4.2

OCV Lower Main O-Ring (2077-160-24) Annual WI-4.2

OCV Seal Test Port Plug O-Ring (2077-160-26) Annual WI-4.1

OCV Vent Port Plug Seal 0-Ring (2077-160-17) Annual WI-4.1

OCV Vent Port Plug Cover O-Ring (2077-160-16) Annual WI-4.1

OCV Locking Ring Bolts (2077-1 56-A2) 5 years WI-4.6

ICV Upper Main O-Ring (2077-180-9) Annual WI-4.2

ICV Lower Main O-Ring (2077-180-19) Annual WI-4.2

ICV Seal Test Port Plug O-Ring (2077-180-24) Annual WI-4.1

ICV Outer Vent Port Plug O-Ring (2077-180-21) Annual WI-4.1

ICV Inner Vent Port Plug O-Ring (2077-180-22) Annual WI-4.1

ICV Vent Port Cover Gasket (2077-180-16) Annual WI-4.1

ICV Wiper O-Ring (2077-180-27) Annual WI-4.1

ICV Lid Debris Seal (2077-180-25) Annual WI-4.1

ICV Locking Ring Bolts (2077-1 56-A1) 5 years WI-4.6

OCV Vent Port Plug Handling O-Ring (2077-160-18) Annual WI-4.1

OCV Vent Port Cover Handling O-Ring (2077-160-19) Annual WI-4.1

61



DOE/WIPP - 93-1 CX)1 January 14, 1994

5.0 TRUPACT-II PACKAGE LEAKAGE TESTING

5.1 Assembly Leak Testing the ICV Containment Seals

NOTE: The following leak test procedures are for reference only. Each
user shall develop and qualify procedures to perform this test by 
qualified personnel by following the guidelines of ANSI 
N14.5-1987, "American National Standard for Radioactive 
Materials - Leakage Tests on Packages for Shipment."

5.1.1 Testing Prerequisites:

e To be acceptable, the containment vessel shall have a leakage 
rate of 1.0 x 10'7 standard cubic centimeters per second 
(leaktight), air (i.e., 2.6 x 10*7 scc/s, helium, at an ambient 
temperature of 40 °F, or above), or less.

• Record the ICV lid and body serial numbers on the "ICV 
Containment Seals Leakage Test Data Sheet" found in 
Attachment B.

SIGN-OFF REQUIRED

• - Obtain a helium mass spectrometer leak detector capable of
detecting a leakage rate of 5.0 x 10s standard cubic 
centimeters per second (scc/s), air (i.e., 1.3 x 10*7 scc/s, 
helium, at an ambient temperature of 40 °F, or above), or 
better. Record the leak detector's serial number.

SIGN-OFF REQUIRED

• Obtain a calibrated standard leak and calibrate the leak 
detector according to the manufacturer's recommendations 
such that the leak detector's sensitivity is 5.0 x 10‘8 scc/s, 
air (i.e., 1.3 x 10'7 scc/s, helium, at an ambient temperature 
of 40 °F, or above), or better. Record the calibrated standard 
leak serial number.

SIGN-OFF REQUIRED

• Obtain calibrated atmospheric (barometric) pressure and 
ambient temperature measuring devices and record the 
device's serial numbers, barometric pressure and ambient 
temperature.

SIGN-OFF REQUIRED
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5.1.2 Visually verify the ICV lid has been assembled in accordance with 
the guidelines of Steps 3.9.2 through 3.9.13.

SIGN-OFF REQUIRED

5.1.3 Remove the ICV seal test port plug using the ICV seal test port 
plug removal tool (see Figure 1-10).

5.1.4 Install the ICV seal leak check tool (see Figure 1-11).

5.1.5 Attach the leak detector to the ICV seal leak check tool (see 
Figure 5-1).

5.1.6 Evacuate the ICV seal test port until the vacuum is sufficient to 
operate the leak detector per the manufacturer's 
recommendations.

5.1.7 Install the ICV vent port plug removal/pressure relief tool (see 
Figure 1-8) into the ICV vent port, with the ICV outer vent port 
plug retracted into the tool.

5.1.8 Using appropriate fittings, attach in parallel a vacuum pump 
assembly and helium gas supply assembly to the ICV vent port 
plug removai/pressure relief tool; install an isolation valve into 
each line to allow independent closure of each line.

NOTE: If evacuation of the ICV vent port cavity is not able to achieve a
90% vacuum (i.e., a vacuum <90% of atmospheric pressure! and 
provide a seal sufficient to backfill with helium, disconnect the 
leak detector and vacuum pump/he/ium supply assemblies. Vent 
to atmosphere, remove the ICV iid, inspect the ICV wiper O-ring 
seal, ICV inner vent port plug O-ring seal, and the ICV upper main 
(containment boundary! O-ring seal and sealing areas for damage. 
If necessary, replace the damaged seaKs! and/or repair the sealing 
areas, and return to Step 5.1.1.

5.1.9 Close the valve to the helium gas supply, open the valve to the 
vacuum pump, and evacuate the ICV vent port cavity to a 90% 
vacuum, or better. Record the vacuum pressure level.

SIGN-OFF REQUIRED

5.1.10 Record the leak detector's background leak rate reading.

SIGN-OFF REQUIRED

NOTE: After helium pressure is stabilized within the ICV vent port cavity,
monitor the leak detector for a period of three (3) minutes.

DOE/WIPP - 93-1001 January 14, 1994
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5.1.11 Close the isolation valve to the vacuum pump and open the 
isolation valve to the helium source. Backfill the ICV vent port 
cavity with helium gas to atmospheric pressure (i.e, 0 to 10% 
vacuum relative to atmospheric pressure). Record the backfill 
pressure. Begin timing for helium leak testing of the ICV main 0- 
ring seal.

SIGN-OFF REQUIRED

5.1.12 Rotate the ICV vent port plug removal/pressure relief tool handle 
clockwise to install the ICV outer vent port plug hand tight.

5.1.13 Remove the ICV vent port plug removal/pressure relief tool and 
tighten the ICV outer vent port plug to 10-13 ft-lbs torque with an 
appropriate torque wrench.

SIGN-OFF REQUIRED

5.1.14 At the end of three (3) minutes, record the leakage rate.

SIGN-OFF REQUIRED

5.1.15 Determine the actual leakage rate by subtracting the background 
reading (Step 5.1.10) from the leakage rate (Step 5.1.14). If the 
ICV main O-ring seal fails to pass the leak test, isolate the leak 
path, replace the O-ring seal(s) per Work Instruction WI-4.2 and/or 
repair the seal surface(s) per Work Instruction WI-4.12, and repeat 
the leak test. If, after repeated attempts, the system cannot be 
made to pass the leak test, prepare an NCR for disposition by the 
WIPP TRUPACT-II Maintenance Engineer.

SIGN-OFF REQUIRED

5.1.16 Remove the ICV seal leak check tool and associated leak test 
equipment from the ICV seal test port.

5.1.17 Install the ICV seal test port plug using the ICV seal test port plug 
removal tool (see Figure 1-10), and tighten to 6-8 ft-lbs torque 
with an appropriate torque wrench.

SIGN-OFF REQUIRED

5.1.18 Install a helium-free (clean) ICV vent port plug leak check tool (see 
Figure 1-9) into the ICV vent port (see Figure 5-2).

5.1.19 Attach the leak detector to the ICV vent port plug leak check tool.
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5.1.20 Evacuate the ICV vent port plug leak check tool until the vacuum 
is sufficient to operate the leak detector per the manufacturer's 
recommendations.

NOTE: Initial spurious leakage rate readings on the leak detector do NOT
necessarily indicate a leak. Some residua! helium gas may still be 
entrapped around the vent port plug seal and threaded areas.

5.1.21 When the leak detector reading is within the test range (i.e.f less 
than 2.6 x 10*7 scc/s, helium), begin timing the leak test. At the 
end of three (3) minutes, record the leakage rate, if the ICV outer 
vent port plug seal fails to pass the leak test, isolate the leak path, 
replace the O-ring seal per Work Instruction WI-4.1 and/or repair 
the seal surface(s) per Work Instruction WI-4,12, and repeat the 
leak test. If, after repeated attempts, the system cannot be made 
to pass the leak test, prepare an NCR for disposition by the WIPP 
TRUPACT-II Maintenance Engineer.

SIGN-OFF REQUIRED

5.1.22 Remove the ICV vent port plug leak check tool and associated 
leak test equipment from the ICV vent port.

5.1.23 Install the ICV vent port cover using the ICV vent port cover 
removal tool (see Figure 1-7), and tighten to 13-16 ft-lbs torque 
with an appropriate torque wrench.

SIGN-OFF REQUIRED

5.1.24 This concludes leak testing of the ICV main O-ring and vent port 
plug seals.

5.2 Assembly Leak Testing the OCV Containment Seals

NOTE: The following leak test procedures are for reference only. Each
user shall develop and qualify procedures to perform this test by 
qualified personnel by following the guidelines of ANSI 
N14.5-1987, "American National Standard for Radioactive 
Materials - Leakage Tests on Packages for Shipment."

5.2.1 Testing Prerequisites:

• To be acceptable, the containment vessel shall have a leakage 
rate of 1.0 x 10'7 standard cubic centimeters per second 
(leaktight), air (i.e., 2.6 x 10'7 scc/s, helium, at an ambient 
temperature of 40 °F, or above), or less.

65



DOE/WIPP - 93-1001 January 14, 1994

• * Record the OCA lid and body serial numbers on the "OCV
Containment Seals Leakage Test Data Sheet” found in 
Attachment C.

SIGN-OFF REQUIRED

• ‘ Obtain a helium mass spectrometer leak detector capable of
detecting a leakage rate of 5.0 x lO-8 standard cubic 
centimeters per second (scc/s), air (i.e., 1.3 x 10'7 scc/s, 
helium, at an ambient temperature of 40 °F, or above), or 
better. Record the leak detector's serial number.

SIGN-OFF REQUIRED

• “Obtain a calibrated standard leak and calibrate the leak
detector according to the manufacturer's recommendations 
such that the leak detector's sensitivity is 5.0 x 10'8 scc/s, 
air (i.e., 1.3 x 10'7 scc/s, helium, at an ambient temperature 
of 40 °F, or above), or better. Record the calibrated standard 
leak serial number.

SIGN-OFF REQUIRED

• Obtain calibrated atmospheric (barometric) pressure and 
ambient temperature measuring devices and record the 
device's serial numbers, barometric pressure and ambient 
temperature.

SIGN-OFF REQUIRED

5.2.2 Visually verify the OCA lid has been assembled in accordance with 
the guidelines of Steps 3.10.2 through 3.10.11.

SIGN-OFF REQUIRED

5.2.3 Remove the OCV seal test port plug using the OCV seal test port 
plug removal tool (see Figure 1-5).

5.2.4 Install the OCV seal leak check tool (see Figure 1-6).

5.2.5 Attach the leak detector to the OCV seal leak check tool (see 
Figure 5-3).

5.2.6 Evacuate the OCV seal test port until the vacuum is sufficient to 
operate the leak detector per the manufacturer's 
recommendations.
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5.2.7 Install the OCV vent port plug removai/pressure relief tool (see 
Figure 1-3) into the OCV vent port, with the OCV vent port plug 
retracted into the tool.

5.2.8 Using appropriate fittings, attach in parallel a vacuum pump 
assembly and helium gas supply assembly to the OCV vent port 
plug removal/pressure relief tool; install an isolation valve into 
each line to allow independent closure of each line.

NOTE: If evacuation of the OCV annulus is not able to achieve a 90%
vacuum (i.e.. a vacuum <90% of atmospheric pressure) and 
provide a seal sufficient to backfill with helium, disconnect the 
leak detector and vacuum pump/helium supply assemblies. Vent 
to atmosphere, remove the OCA lid, inspect the OCV upper main 
(containment boundary) Oaring sea! and sealing area for damage.
If necessary, replace the damaged seal(s) and/or repair the sealing 
areas, and return to Step 5.2.1.

5.2.9 Close the valve to the helium gas supply, open the valve to the 
vacuum pump, and evacuate the OCV annulus to a 90% vacuum, 
or better. Record the vacuum pressure level.

SIGN-OFF REQUIRED

5.2.10 Record the leak detector's background leak rate reading.

SIGN-OFF REQUIRED

NOTE: After helium pressure is stabilized within the OCV annulus,
monitor the leak detector for a period of three (3) minutes.

5.2.11 Close the isolation valve to the vacuum pump and open the 
isolation valve to the helium source. Backfill the OCV annulus 
with helium gas to atmospheric pressure (i.e, 0 to 10% vacuum 
relative to atmospheric pressure). Record the backfill pressure. 
Begin timing for helium leak testing of the OCV main O-ring seal.

SIGN-OFF REQUIRED

5.2.12 Rotate the OCV vent port plug removal/pressure relief tool handle 
clockwise to install the OCV vent port plug hand tight.

5.2.13 Remove the OCV vent port plug removal/pressure relief tool and 
tighten the OCV vent port plug to 10-13 ft-lbs torque with an 
appropriate torque wrench.

SIGN-OFF REQUIRED
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5.2.14 At the end of three (3) minutes, record the leakage rate.

SIGN-OFF REQUIRED

5.2.15 Determine the actual leakage rate by subtracting the background 
reading (Step 5.2.10) from the leakage rate (Step 5.2.14). If the 
OCV main O-ring seal fails to pass the leak test, isolate the leak 
path, replace the O-ring seal(s) per Work Instruction WI-4.2 and/or 
repair the seal surface(s) per Work Instruction WI-4.12, and repeat 
the leak test. If, after repeated attempts, the system cannot be 
made to pass the leak test, prepare an NCR for disposition by the 
WIPP TRUPACT-II Maintenance Engineer.

SIGN-OFF REQUIRED

5.2.16 Remove the OCV seal leak check tool and associated leak test 
equipment from the OCV seal test port.

5.2.17 Install the OCV seal test port plug using the ICV seal test port 
plug removal tool (see Figure 1-5), and tighten to 6-8 ft-lbs torque 
with an appropriate torque wrench.

SIGN-OFF REQUIRED

5.2.18 Install a helium-free (clean) OCV vent port plug leak check (see 
Figure 1-4) into the OCV vent port (see Figure 5-4).

5.2.19 Attach the leak detector to the OCV vent port plug leak check 
tool.

5.2.20 Evacuate the OCV vent port plug leak check tool until the vacuum 
is sufficient to operate the leak detector per the manufacturer's 
recommendations.

NOTE: Initial spurious leakage rate readings on the leak detector do NOT
necessarily indicate a leak. Some residua! helium gas may still be 
entrapped around the vent port plug seal and threaded areas.

5.2.21 When the leak detector reading is within the test range (i.e., less 
than 2.6 x 10'7 scc/s, helium), begin timing the leak test. At the 
end of three (3) minutes, record the leakage rate. If the OCV vent 
port plug seal fails to pass the leak test, isolate the leak path, 
replace the O-ring seal per Work Instruction WI-4.1 and/or repair 
the seal surface(s) per Work Instruction WI-4.12, and repeat the 
leak test. If, after repeated attempts, the system cannot be made 
to pass the leak test, prepare an NCR for disposition by the WIPP 
TRUPACT-II Maintenance Engineer.
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SIGN-OFF REQUIRED

5.2.22 Remove the OCV vent port plug leak check tool and associated 
leak test equipment from the OCV vent port.

5.2.23 Install the OCV vent port cover using the OCV vent port cover 
removal tool (see Figure 1-2), and tighten to 13-16 ft-lbs torque.

SIGN-OFF REQUIRED

5.2.24 Install the OCA seal test port access cover/thermal plug assembly 
and tighten to 35-45 ft-lbs torque with an appropriate torque 
wrench (lubricated with a suitable stainless steel compatible, 
nickel bearing lubricant).

SIGN-OFF REQUIRED

5.2.25 Install the OCA vent port access cover/thermal plug assembly and 
tighten to 35-45 ft-lbs torque with an appropriate torque wrench 
(lubricated with a suitable stainless steel compatible, nickel 
bearing lubricant).

SIGN-OFF REQUIRED

5.2.26 This concludes leak testing of the OCV main O-ring and vent port 
plug seals.

5.3 Assembly Leak Testing the ICV Containment Seals and Structure

NOTE: The following leak test procedures are for reference only. Each
user shall develop and qualify procedures to perform this test by 
qualified personnel by following the guidelines of ANSI 
N14.5-1987, "American National Standard for Radioactive 
Materials - Leakage Tests on Packages for Shipment. "

5.3.1 Testing Prerequisites:

• * To be acceptable, the containment vessel shall have a leakage
rate of 1.0 x 10*7 standard cubic centimeters per second 
(leaktight), air (i.e., 2.6 x 10'7 scc/s, helium, at an ambient 
temperature of 40 °F, or above), or less.

• Record the ICV lid and body serial numbers on the "ICV 
Containment Structure Leakage Test Data Sheet" found in 
Attachment C.

SIGN-OFF REQUIRED
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• - Obtain a helium mass spectrometer leak detector capable of
detecting a leakage rate of 5.0 x 10'8 standard cubic 
centimeters per second (scc/s), air (i.e., 1.3 x 10’7 scc/s, 
helium, at an ambient temperature of 40 °F, or above), or 
better. Record the leak detector's serial number.

SIGN-OFF REQUIRED

• - Obtain a calibrated standard leak and calibrate the leak
detector according to the manufacturer's recommendations 
such that the leak detector's sensitivity is 5.0 x 10'8 scc/s, 
air (i.e., 1.3 x 10*7 scc/s, helium, at an ambient temperature 
of 40 °F, or above), or better. Record the calibrated standard 
leak serial number.

SIGN-OFF REQUIRED

• Obtain calibrated atmospheric (barometric) pressure and 
ambient temperature measuring devices and record the 
device's serial numbers, barometric pressure and ambient 
temperature.

SIGN-OFF REQUIRED

5.3.2 Remove the ICV honeycomb spacers in accordance with the 
guidelines of Work Instruction WI-4.13.

SIGN-OFF REQUIRED

5.3.3 Assemble the ICV lid in accordance with the guidelines of Steps
3.9.2 through 3.9.13.

SIGN-OFF REQUIRED

5.3.4 Install the ICV vent port plug removal/pressure relief tool, with the 
ICV inner vent port plug adapter (see Figure 1-8), and rotate the 
handle counter-clockwise to remove the ICV inner vent port plug. 
Remove the ICV vent port plug removal/pressure relief tool from 
the ICV vent port.

SIGN-OFF REQUIRED

5.3.5 Remove the ICV seal test port plug using the ICV seal test port 
plug removal tool (see Figure 1-10).

5.3.6 Install the ICV seal leak check tool (see Figure 1-11).
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5.3.7 Attach the leak detector to the ICV seal leak check tool (see 
Figure 5-1).

5.3.8 Evacuate the ICV seal test port until the vacuum is sufficient to 
operate the leak detector per the manufacturer's 
recommendations.

5.3.9 Install the ICV vent port plug removal/pressure relief tool (see 
Figure 1 -8) into the ICV vent port, with the ICV outer vent port 
plug retracted into the tool.

5.3.10 Using appropriate fittings, attach in parallel a vacuum pump 
assembly and helium gas supply assembly to the ICV vent port 
plug removai/pressure relief tool; install an isolation valve into 
each line to allow independent closure of each line.

NOTE: If evacuation of the fCV cavity is not able to achieve a 90%
vacuum (i.e., a vacuum -<90% of atmospheric pressure) and 
provide a seal sufficient to backfill with helium, disconnect the 
teak detector and vacuum pump/helium supply assemblies. Vent 
to atmosphere, remove the ICV Ud, inspect the ICV upper main 
(containment boundary) Oaring seal and sealing area for damage.
If necessary, replace the damaged seal(s) and/or repair the sealing 
areas, and return to Step 5.3.1.

5.3.11 Close the valve to the helium gas supply, open the valve to the 
vacuum pump, and evacuate the ICV cavity to a 90% vacuum, or 
better. Record the vacuum pressure level.

SIGN-OFF REQUIRED

5.3.12 Record the leak detector's background leak rate reading.

SIGN-OFF REQUIRED

NOTE: After helium pressure is stabilized within the ICV cavity, monitor
the leak detector for a period of three (3) minutes.

5.3.13 Close the isolation valve to the vacuum pump and open the 
isolation valve to the helium source. Backfill the ICV cavity with 
helium gas to atmospheric pressure (i.e, 0 to 10% vacuum relative 
to atmospheric pressure). Record the backfill pressure. Begin 
timing for helium leak testing of the ICV main O-ring seal.

SIGN-OFF REQUIRED

5.3.14 Rotate the ICV vent port plug removai/pressure relief tool handle 
clockwise to install the ICV outer vent port plug hand tight.

71



DOE/WIPP - 93-1001 January 14, 1994

5.3.15 Remove the ICV vent port plug removai/pressure relief tool and 
tighten the ICV outer vent port plug to 10-13 ft-lbs torque with an 
appropriate torque wrench.

SIGN-OFF REQUIRED

5.3.16 At the end of three (3) minutes, record the leakage rate.

SIGN-OFF REQUIRED

5.3.17 Determine the actual leakage rate by subtracting the background 
reading (Step 5.3.12) from the leakage rate (Step 5.3.16). If the 
ICV main O-ring seal fails to pass the leak test, isolate the leak 
path, replace the O-ring seai(s) per Work Instruction WI-4.2 and/or 
repair the seal surface(s) per Work Instruction WI-4.12, and repeat 
the leak test. If, after repeated attempts, the system cannot be 
made to pass the leak test, prepare an NCR for disposition by the 
WIPP TRUPACT-II Maintenance Engineer.

SIGN-OFF REQUIRED

5.3.18 Remove the ICV seal leak check tool and associated leak test 
equipment from the ICV seal test port.

5.3.19 Install the ICV seal test port plug using the ICV seal test port plug 
removal tool (see Figure 1-10), and tighten to 6-8 ft-lbs torque 
with an appropriate torque wrench.

SIGN-OFF REQUIRED

5.3.20 Install a helium-free (clean) ICV vent port plug leak check tool (see 
Figure 1-9) into the ICV vent port (see Figure 5-2).

5.3.21 Attach the leak detector hose assembly to the ICV vent port plug 
leak check tool.

5.3.22 Evacuate the ICV vent port plug leak check tool until the vacuum 
is sufficient to operate the leak detector per the manufacturer's 
recommendations.

NOTE: Initial spurious leakage rate readings on the leak detector do NOT
necessarily indicate a leak. Some residua! helium gas may still be 
entrapped around the vent port plug seal and threaded areas.

5.3.23 When the leak detector reading is within the test range (i.e., less 
than 2.6 x 10'7 scc/s, helium), begin timing the leak test. At the 
end of three (3) minutes, record the leakage rate. If the ICV outer
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vent port plug seal fails to pass the leak test, isolate the leak path, 
replace the O-ring seal per Work Instruction WI-4.1 and/or repair 
the seal surface(s) per Work Instruction WI-4.12, and repeat the 
leak test. If, after repeated attempts, the system cannot be made 
to pass the leak test, prepare an NCR for disposition by the WIPP 
TRUPACT-II Maintenance Engineer.

S/GN-OFF REQUIRED

5.3.24 Remove the ICV vent port plug leak check tool and associated 
leak test equipment from the ICV vent port.

5.3.25 Install the ICV vent port cover using the ICV vent port cover 
removal tool (see Figure 1-7), and tighten to 13-16 ft-lbs torque 
with an appropriate torque wrench.

SIGN-OFF REQUIRED

5.3.26 Assemble the OCA lid onto the OCA body following the guidelines 
of Steps 3.10.2 through 3.10.11.

SIGN-OFF REQUIRED

5.3.27 Install the OCV vent port plug leak check tool (see Figure 1-4) into 
the OCV vent port.

5.3.28 Attach the leak detector hose assembly to the OCV vent port plug 
leak check tool (see Figure 5-5).

5.3.29 Evacuate the OCV annulus until the vacuum is sufficient to 
operate the leak detector per the manufacturer's 
recommendations.

NOTE: Initial spurious leakage rate readings on the leak detector do NOT
necessarily indicate a leak. Some residua! helium gas may still be 
entrapped around the externa! ICV structure and threaded areas.

5.3.30 When the leak detector reading is within the test range (i.e., less 
than 2.6 x 10‘7 scc/s, helium), begin timing the leak test. At the 
end of thirty (30) minutes, record the leakage rate. If the ICV 
containment structure fails to pass the leak test, isolate the leak 
path, perform necessary repairs, and repeat the leak test. If, after 
repeated attempts, the system cannot be made to pass the leak 
test, prepare an NCR for disposition by the WIPP TRUPACT-II 
Maintenance Engineer.

SIGN-OFF REQUIRED
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5.3.31 Remove the OCV vent port plug leak check tool and associated 
leak test equipment from the OCV vent port.

5.3.32 This concludes leak testing of the ICV main O-ring and vent port 
plug seals, and ICV containment structure.

5.4 Assembly Leak Testing the OCV Containment Seals and Structure

NOTE: The following leak test procedures are for reference only. Each
user shall develop and qualify procedures to perform this test by 
qualified personnel by following the guidelines of ANSI 
N14.5-1987, "American National Standard for Radioactive 
Materials - Leakage Tests on Packages for Shipment."

5.4.1 Testing Prerequisites:

• To be acceptable, the containment vessel shall have a leakage 
rate of 1.0 x 10'7 standard cubic centimeters per second 
(leaktight), air (i.e., 2.6 x 10'7 scc/s, helium, at an ambient 
temperature of 40 °F, or above), or less.

• r Record the OCA lid and body serial numbers on the "OCV
Containment Structure Leakage Test Data Sheet" found in 
Attachment C.

SIGN-OFF REQUIRED

• ^ Obtain a helium mass spectrometer leak detector capable of
detecting a leakage rate of 5.0 x 10'8 standard cubic 
centimeters per second (scc/s), air (i.e., 1.3 x 10'7 scc/s, 
helium, at an ambient temperature of 40 °F, or above), or 
better. Record the leak detector's serial number.

SIGN-OFF REQUIRED

• Obtain a calibrated standard leak and calibrate the leak 
detector according to the manufacturer's recommendations 
such that the leak detector's sensitivity is 5.0 x 10'8 scc/s, 
air (i.e., 1.3 x 10*7 scc/s, helium, at an ambient temperature 
of 40 °F, or above), or better. Record the calibrated standard 
leak serial number.

SIGN-OFF REQUIRED

• Obtain calibrated atmospheric (barometric) pressure and 
ambient temperature measuring devices and record the
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device's serial numbers, barometric pressure and ambient 
temperature.

SIGN-OFF REQUIRED

5.4.2 Assemble the ICV lid in accordance with the guidelines of Steps
3.9.2 through 3.9.13.

SIGN-OFF REQUIRED

5.4.3 Leak test the ICV main O-ring and vent port plug seals per Section 
5.3.

SIGN-OFF REQUIRED

5.4.4 Assemble the OCA lid in accordance with the guidelines of Steps
3.10.2 through 3.10.11.

SIGN-OFF REQUIRED

5.4.5 Fabricate a close-fitting, sealed plastic tent around the OCA 
exterior.

5.4.6 Install a helium gas supply line through the bottom of the plastic 
tent and seal around the hose. Provide a vent hole through the 
plastic tent opposite the location of the helium supply line.

5.4.7 Install a helium-free (clean) OCV vent port plug leak check (see 
Figure 1-4) through the plastic tent and into the OCV vent port. 
Seal around the OCV vent port plug leak check tool (see Figure 5- 
6).

5.4.8 Attach the leak detector to the OCV vent port plug leak check 
tool.

5.4.9 Evacuate the OCV annulus until the vacuum is sufficient to 
operate the leak detector per the manufacturer's 
recommendations.
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5.4.10 Record the leak detector's background leak rate reading.

SIGN-OFF REQUIRED

NOTE: After helium gas is installed outside the OCA, monitor the leak
detector for a period of thirty (30) minutes.

5.4.11 Purge the plastic tent with helium gas for a period of time equal to 
three times the tent fill time. Record the helium purge time.
Begin timing for helium leak testing of the OCV containment 
structure.

SIGN-OFF REQUIRED

5.4.12 At the end of thirty (30) minutes, record the leakage rate.

SIGN-OFF REQUIRED

NOTE: The helium gas concentration within the plastic tent is
conservatively assumed to be 50%. Therefore, the measured 
leakage rate must be multiplied by a factor of two (2) to account 
for less than a pure (100%) concentration of helium gas.

5.4.13 Determine the actual leakage rate by subtracting the background 
reading (Step 5.4.10) from the leakage rate (Step 5.4.12), and 
multiplying the difference by two (2). If the OCV containment 
structure fails to pass the leak test, isolate the leak path, perform 
necessary repairs, and repeat the leak test. If, after repeated 
attempts, the system cannot be made to pass the leak test, 
prepare an NCR for disposition by the WIPP TRUPACT-II 
Maintenance Engineer.

SIGN-OFF REQUIRED

5.4.14 Remove the OCV vent port plug leak check tool and associated 
leak test equipment from the OCV vent port.

5.4.15 Remove the helium gas supply and plastic tent.

5.4.16 Remove the OCV seal test port plug using the OCV seal test port 
plug removal tool (see Figure 1-5).

5.4.17 Install the OCV seal leak check tool (see Figure 1-6).

5.4.18 Attach the leak detector to the OCV seal leak check tool (see 
Figure 5-3).
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5.4.19 Evacuate the OCV seal test port until the vacuum is sufficient to 
operate the leak detector per the manufacturer^ 
recommendations.

5.4.20 Install the OCV vent port plug removai/pressure relief tool (see 
Figure 1-3) into the OCV vent port, with the OCV vent port plug 
retracted into the tool.

5.4.21 Using appropriate fittings, attach in parallel a vacuum pump 
assembly and helium gas supply assembly to the OCV vent port 
plug removai/pressure relief tool; install an isolation valve into 
each line to allow independent closure of each line.

5.4.22 Close the vaive to the helium gas supply, open the valve to the 
vacuum pump, and evacuate the OCV annulus to a 90% vacuum, 
or better. Record the vacuum pressure level.

SIGN-OFF REQUIRED

5.4.23 Record the leak detector's background leak rate reading.

SIGN-OFF REQUIRED

NOTE: After helium pressure is stabilized within the OCV annulus,
monitor the leak detector for a period of three i3) minutes.

5.4.24 Close the isolation valve to the vacuum pump and open the 
isolation valve to the helium source. Backfill the OCV annulus 
with helium gas to atmospheric pressure (i.e, 0 to 10% vacuum 
relative to atmospheric pressure). Record the backfill pressure. 
Begin timing for helium leak testing of the OCV main O-ring seal.

S/GN-OFF REQUIRED

5.4.25 Rotate the OCV vent port plug removai/pressure relief tool handle 
clockwise to install the OCV vent port plug hand tight.

5.4.26 Remove the OCV vent port plug removai/pressure relief tool and 
tighten the OCV vent port plug to 10-13 ft-lbs torque with an 
appropriate torque wrench.

S/GN-OFF REQUIRED

5.4.27 At the end of three (3) minutes, record the leakage rate.

SIGN-OFF REQUIRED
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5.4.28 Determine the actual leakage rate by subtracting the background 
reading (Step 5.4.23) from the leakage rate (Step 5.4.27). If the 
OCV main O-ring seal fails to pass the leak test, isolate the leak 
path, replace the O-ring seal(s) per Work Instruction WI-4.2 and/or 
repair the seal surface(s) per Work Instruction WI-4.12, and repeat 
the leak test. If, after repeated attempts, the system cannot be 
made to pass the leak test, prepare an NCR for disposition by the 
WIPP TRUPACT-II Maintenance Engineer.

SIGN-OFF REQUIRED

5.4.29 Remove the OCV seal leak check tool and associated leak test 
equipment from the OCV seal test port.

5.4.30 Install a helium-free (clean) OCV vent port plug leak check tool 
(see Figure 1-4) into the OCV vent port.

5.4.31 Attach the leak detector to the OCV vent port plug leak check 
tool.

5.4.32 Evacuate the OCV vent port plug leak check tool until the vacuum 
is sufficient to operate the leak detector per the manufacturer's 
recommendations.

NOTE: Initial spurious leakage rate readings on the leak detector do NOT
necessarily indicate a leak. Some residua! helium gas may still be 
entrapped around the vent port plug seal and threaded areas.

5.4.33 When the leak detector reading is within the test range (i.e., less 
than 2.6 x 10‘7 scc/s, helium), begin timing the leak test. At the 
end of three (3) minutes, record the leakage rate. If the OCV vent 
port plug seal fails to pass the leak test, isolate the leak path, 
replace the O-ring seal per Work Instruction WI-4.1 and/or repair 
the seal surface(s) per Work instruction WI-4.12, and repeat the 
leak test. If, after repeated attempts, the system cannot be made 
to pass the leak test, prepare an NCR for disposition by the WIPP 
TRUPACT-II Maintenance Engineer.

SIGN-OFF REQUIRED

5.4.34 Remove the OCV vent port plug leak check tool and associated 
leak test equipment from the OCV vent port.

5.4.35 This concludes leak testing of the OCV main O-ring and vent port 
plug seals, and OCV containment structure.
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FIGURE 5-1 0-Ring Seal Leak Test Setup Support Arrangement for Assembled ICV

79



DOE/WIPP - 93-1001 January 14, 1994

CV LEAK DETECTION TOOL- 
CDwg. 2D77-095-A25

i j=n
SOLAT I ON. 

VALVE

0 J

NOTE :
MINI MUM 
REQUI RED 
EQUIPMENT 
SHOWN

HOSE-1/2" MIN 
D. BY 10 '

MAX LENGTH
FROM TOOL TO 
LEAK DETECTOR

VENT

FIGURE 5-2 Vent Port Plug Seal Test Setup Support Arrangement for ICV
6.0 TRUPACT-II PACKAGE STRUCTURAL PRESSURE TESTING
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6.1 Structural Pressure Testing the ICV

NOTE: The following structural pressure test procedures are for reference
only. Each user shall develop and qualify procedures to perform 
this test by qualified personnel.

CAUTION: Pneumatic testing of the containment vessel creates a condition 
where catastrophic failure of the containment vessel, should it 
occur, would create an explosion of considerable force. Thus, this 
test shall be conducted within the confines of a safety enclosure 
to minimize the possibility of personnel injury or death.

6.1.1 Testing Prerequisites:

• - To be acceptable, the containment vessel shall be pressurized
to 75-80 psig air, and shall maintain a test pressure of 70 psig 
or greater for ten (10) minutes.

• • Record the ICV lid and body serial numbers on the "ICV
Containment Structure Pressure Test Data Sheet" found in 
Attachment B.

SIGN-OFF REQUIRED

• * The ICV Containment Structure Pressure Test shall be
performed every five (5) years after ail other preventative 
maintenance activities have been completed for that year 
(with exception of the Annual ICV Interior Surfaces Inspection, 
per Section 4.3).

S/GN-OFF REQUIRED

• - Obtain primary and secondary calibrated pressure gauges.
Record the serial numbers of the calibrated pressure gauges.

SIGN-OFF REQUIRED

6.1.2 Assemble the ICV lid in accordance with the guidelines of Steps
3.9.2 through 3.9.13.

SIGN-OFF REQUIRED

6.1.3 Remove the assembled ICV from the OCA and locate the ICV 
inside the ICV work platform within a safety enclosure.

NOTE: The pressure test manifold shall be equipped with a vaive which
can isolate the pressure gauge from the air supply but not from
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the ICV cavity. A secondary pressure gauge shall be used for 
primary pressure gauge verification.

6.1.4 Install the ICV vent port plug removai/pressure relief tool, with the 
ICV inner vent port plug adapter (see Figure 1-8), and rotate the 
handle counter-clockwise to remove the ICV inner vent port plug. 
Remove the ICV vent port plug removai/pressure relief tool from 
the ICV vent port (see Figure 6-1).

SIGN-OFF REQUIRED

6.1.5 Install the ICV vent port leak check tool (see Figure 1-9) into the 
ICV vent port.

6.1.6 Connect the air supply, manifold and the pressure gauges to the 
ICV vent port leak check tool.

6.1.7 Pressurize the ICV cavity to 75 psig, + 5/-0 psig. Isolate the ICV 
cavity pressure gauges from the air supply after the correct 
pressure is achieved. Record the initial pressure reading. Begin 
timing for the containment structure pressure test.

SIGN-OFF REQUIRED

6.1.8 After ten (10) minutes, record the final pressure reading. If the 
cavity pressure drops below 70 psig in ten (10) minutes, isolate 
the leak path, replace the O-ring seal(s) per Work instruction WI- 
4.2 and/or repair the seal surface(s) per Work Instruction WI-4.12, 
and repeat the pressure test. If, after repeated attempts, the 
system cannot be made to pass the pressure test, prepare an NCR 
for disposition by the WIPP TRUPACT-II Maintenance Engineer.

SIGN-OFF REQUIRED

6.1.9 Depressurize the ICV cavity and remove ail pressure test 
equipment from the ICV.

NOTE: ICV Ud removal does not require the HPT inspections listed in
Section 3.4. AH actions requiring an HPT may be ignored.

6.1.10 Remove the ICV lid in accordance with the guidelines of Steps
3.4.1 through 3.4.22.

6.1.11 Perform the Annual ICV Interior Surfaces Inspection per Section 
4.3.

SIGN-OFF REQUIRED
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6.2 Structural Pressure Testing the OCV

NOTE: The following structural pressure test procedures are for reference
only. Each user shall develop and qualify procedures to perform 
this test by qualified personnel.

CAUTION: Pneumatic testing of the containment vessel creates a condition 
where catastrophic failure of the containment vessel, should it 
occur, would create an explosion of considerable force. Thus, this 
test shall be conducted within the confines of a safety enclosure 
to minimize the possibility of personnel injury or death.

6.2.1 Testing Prerequisites:

• To be acceptable, the containment vessel shall be pressurized 
to 75-80 psig air, and shall maintain a test pressure of 70 psig 
or greater for ten (10) minutes.

• - Record the OCA lid and body serial numbers on the "OCV
Containment Structure Pressure Test Data Sheet" found in 
Attachment B.

SIGN-OFF REQUIRED

• * The OCV Containment Structure Pressure Test shall be
performed every five (5) years after all other preventative 
maintenance activities have been completed for that year.

SIGN-OFF REQUIRED

• Obtain primary and secondary calibrated pressure gauges. 
Record the serial numbers of the calibrated pressure gauges.

SIGN-OFF REQUIRED

6.2.2 Assemble the OCA lid in accordance with the guidelines of Steps
3.10.2 through 3.10.11.

SIGN-OFF REQUIRED

6.2.3 Remove the assembled ICV from the OCA and locate the OCA 
within a safety enclosure.

NOTE: The pressure test manifold shall be equipped with a valve which
can isolate the pressure gauge from the air supply but not from
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the ICV cavity. A secondary pressure gauge shall be used for 
primary pressure gauge verification.

6.2.4 Install the OCV vent port plug removai/pressure relief tool (see 
Figure 1-3), and rotate the handle counter-clockwise to remove 
the OCV vent port plug. Remove the OCV vent port plug 
removai/pressure relief tool from the OCV vent port (see Figure 6- 
2).

SIGN-OFF REQUIRED

6.2.5 Install the OCV vent port leak check tool (see Figure 1-4) into the 
OCV vent port.

6.2.6 Connect the air supply, manifold and the pressure gauges to the 
OCV vent port leak check tool.

6.2.7 Pressurize the OCV cavity to 75 psig, +5/-0 psig. Isolate the 
OCV cavity pressure gauges from the air supply after the correct 
pressure is achieved. Record the initial pressure reading. Begin 
timing for the containment structure pressure test.

SIGN-OFF REQUIRED

6.2.8 After ten (10) minutes, record the final pressure reading. If the 
cavity pressure drops below 70 psig in ten (10) minutes, isolate 
the leak path, replace the O-ring seal(s) per Work instruction WI-
4.2 and/or repair the seal surface(s) per Work Instruction WI-4.12, 
and repeat the pressure test. If, after repeated attempts, the 
system cannot be made to pass the pressure test, prepare an NCR 
for disposition by the WIPP TRUPACT-II Maintenance Engineer.

SIGN-OFF REQUIRED

6.2.9 Depressurize the OCV cavity and remove all pressure test 
equipment from the OCV.

NOTE: OCA Ud removal does not require the HPT inspections listed in
Section 3.3. AH actions requiring an HPT may be ignored.

6.2.10 Remove the OCA lid in accordance with the guidelines of Steps
3.3.2 through 3.4.20.

6.2.11 This concludes pressure testing of the OCV containment 
structure.
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FIGURE 6-1 Verification Pressure Test Support Arrangement for Assembled ICV
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ATTACHMENT A

TRUPACT-II Unloading and Loading Data Sheets

• - TRUPACT-ll Package Receipt and Unloading Data Sheet

• TRUPACT-II Package inspection and Loading Data Sheet

r *
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TRUPACT-II PACKAGE RECEIPT AND UNLOADING DATA SHEET

Facility: Date:

STEP DESCRIPTION INITIALS

3.1.1 Shipping documents reviewed

3.1.2 Package radiation survey (< limits)
Package contamination survey (<limits)

HPT
HPT

3.1.3 Inspection completed (general condition)

3.2.7 All tiedowns disengaged

3.3.2 OCA lid serial number:
OCA body serial number:
OCA vent port seal serial number:
OCA lock ring bolt seal serial number:

3.3.18 OCV lid interior survey (< limits)
ICV lid exterior survey (<limits)

HPT
HPT

3.4.11 Radiation assessment filter (<limits) HPT

3.4.19 ICV lid interior survey (<limits)
Top of payload survey (<limits)

HPT
HPT

3.5.7 Pallet assembly contamination survey (^limits) HPT

3.5.11 Guide tube contamination survey (<limits) HPT

Page 1 of 1
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TRUPACT-II PACKAGE INSPECTIONS AND LOADING DATA SHEET

Facility: Date:

STEP DESCRIPTION INITIALS

3.6.7 ICV free of standing water

3.6.8 ICV lid and body inspections complete (Table 3-1)

3.7.16 OCV free of standing water

3.7.17 OCA lid and body inspections complete (Table 3-2)

3.8.1 Payload meets the requirements of TRAMPAC

3.8.2 Package visual inspections are complete

3.8.9 Payload assembly weight: lbs

3.8.10 Package empty weight (see Table 2-1): lbs

3.8.11 Total loaded weight (sum 9 & 10): lbs

3.8.12 Total weight less than 19,250 pounds

3.8.19 ACGLF lift leg contamination survey (<limits) HPT

3.9.1 ICV lid serial number:
ICV body serial number:

3.9.11 ICV locking ring fasteners (28-32 ft-lbs torque)

3.9.13 ICV inner vent port plug (8-10 ft-lbs torque)

3.9.14 ICV Assembly Verification Leak Test complete

3.10.1 OCA lid serial number:
OCA body serial number:

3.10.11 OCA locking ring fasteners (28-32 ft-lbs torque)

3.10.12 OCV Assembly Verification Leak Test complete

3.10.14 OCA vent port tamper seal serial number:
OCA lock ring bolt tamper seal serial number:

3.11.16 Tiedown gap set (0.070-0.100 inches)

3.11.17 Package forklift covers installed

3.11.18 Package exterior survey results (< limits) HPT

3.11.19 Package marking, labeling, placarding complete

3.11.20 Package documents complete

Page 1 of 1
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ATTACHMENT B

TRUPACT-II Leakage and Pressure Test Data Sheets

• TRUPACT-II ICV Containment Seals Leakage Test Data Sheet

• TRUPACT-II OCV Containment Seals Leakage Test Data Sheet

• TRUPACT-II ICV Containment Structure Leakage Test Data Sheet

• TRUPACT-II OCV Containment Structure Leakage Test Data Sheet

• TRUPACT-II ICV Containment Structure Pressure Test Data Sheet

• TRUPACT-II OCV Containment Structure Pressure Test Data Sheet
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TRUPACT-II ICV Containment Seals Leakage Test Data Sheet

Facility: Date:

STEP DESCRIPTION INITIALS

5.1.1 ICV lid serial number:
ICV body serial number:

5.1.1 Leak detector serial number:
Calibrated leak serial number:
Barometric instrument serial number:
Temperature instrument serial number:

5.1.1 Barometric pressure: in-Hq
Ambient temperature: °F

5.1.1 Leak detector calibrated

5.1.2 Verify ICV lid installed per Steps 3.9.2 - 3.9.13

5.1.9 Vacuum pressure level: in-Hq

5.1.10 Leak detector background reading: He-cc/s

5.1.11 Helium pressure level: in-Hq

5.1.13 ICV outer vent port plug at 10-13 ft-lbs torque

5.1.14 Leak detector test reading: He-cc/s

5.1.15 ICV main O-rina seal leakaae rate: He-cc/s
(Step 5.1.14 - Step 5.1.10)

5.1.17 ICV seal test port plug at 6-8 ft-lbs torque

5.1.21 ICV vent port plug seal leakage rate: He-cc/s

5.1.23 ICV vent port cover at 13-16 ft-lbs torque

Page 1 of 1
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TRUPACT-II OCV Containment Seals Leakage Test Data Sheet

Facilitv: Date:

STEP DESCRIPTION INITIALS

5.2.1 OCA lid serial number:
OCA body serial number:

5.2.1 Leak detector serial number:
Calibrated leak serial number:
Barometric instrument serial number:
Temperature instrument serial number:

5.2.1 Barometric oressure: in-Ha
Ambient temperature: °F

5.2.1 Leak detector calibrated

5.2.2 Verify OCA lid installed per Steps 3.10.1 - 3.10.11

5.2.9 Vacuum pressure level: in-Hg

5.2.10 Leak detector background reading: He-cc/s

5.2.11 Helium pressure level: in-Hg

5.2.13 OCV outer vent port plug at 10-13 ft-lbs torque

5.2.14 Leak detector test reading: He-cc/s

5.2.15 OCV main O-rina seal leakaae rate: He-cc/s
(Step 5.2.14 - Step 5.2.10)

5.2.17 OCV seal test port plug at 6-8 ft-lbs torque

5.2.21 OCV vent port plug seal leakage rate: He-cc/s

5.2.23 OCV vent port cover at 13-16 ft-lbs torque

5.2.26 OCV seal test port access cover at 35-45 ft-lbs torque

5.2.27 OCV vent port access cover at 35-45 ft-lbs torque

Page 1 of 1
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TRUPACT-II ICV Containment Structure Leakage Test Data Sheet

Facilitv: Date:

STEP DESCRIPTION INITIALS

5.3.1 ICV lid serial number:
ICV body serial number:

5.3.1 Leak detector serial number:
Calibrated leak serial number:
Barometric instrument serial number:
Temperature instrument serial number:

5.3.1 Barometric oressure: in-Ha
Ambient temperature: °F

5.3.1 Leak detector calibrated

5.3.2 ICV honeycomb spacers removed per WI-4.13

5.3.3 ICV lid installed per Steps 3.9.2 - 3.9.13

5.3.4 ICV inner vent port plug removed

5.3.11 Vacuum pressure level: in-Hg

5.3.12 Leak detector background reading: He-cc/s

5.3.13 Helium pressure level: in-Hg

5.3.15 ICV outer vent port plug at 10-13 ft-lbs torque

5.3.16 Leak detector test reading: He-cc/s

5.3.17 ICV main O-rina seal leakaae rate: He-cc/s
(Step 5.3.16 - Step 5.3.12)

5.3.19 ICV seal test port plug at 6-8 ft-lbs torque

5.3.23 ICV vent port plug seal leakage rate: He-cc/s

5.3.25 ICV vent port cover at 13-16 ft-lbs torque

5.3.26 OCA lid installed per Steps 3.10.2 - 3.10.11

5.3.30 ICV containment structure leakage rate: He-cc/s

Page 1 of 1
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TRUPACT-II OCV Containment Structure Leakage Test Data Sheet

Facility: Date:

STEP DESCRIPTION INITIALS

5.4.1 OCA lid serial number:
OCA body serial number:

5.4.1 Leak detector serial number:
Calibrated leak serial number:
Barometric instrument serial number:
Temperature instrument serial number:

5.4.1 Barometric pressure: in-Hq
Ambient temperature: °F

5.4.1 Leak detector calibrated

5.4.2 ICV lid installed per Steps 3.9.2 - 3.9.13

5.4.3 ICV seals leak tested per Section 5.1

5.4.4 OCA lid installed per Steps 3.10.2 - 3.10.11

5.4.10 Leak detector background reading: He-cc/s

5.4.11 Helium purge time: minutes

5.4.12 Leak detector test reading: He-cc/s

5.4.13 OCV containment structure leakage rate: He-cc/s
([Step 5.4.12 - Step 5.4.10] x 2)

5.4.22 Vacuum pressure level: in-Hq

5.4.23 Leak detector background reading: He-cc/s

5.4.24 Helium pressure level: in-Hq

5.4.26 OCV vent port cover at 13-16 ft-lbs torque

5.4.27 OCV main 0-ring seal leakage rate: He-cc/s

5.4.28 OCV main O-rina seal leakaae rate: He-cc/s
(Step 5.4.27 - Step 5.4.23)

5.4.34 OCV vent port plug seal leakaae rate: He-cc/s

Page 1 of 1
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TRUPACT-II ICV Containment Structure Pressure Test Data Sheet

Facilitv: Date:

STEP DESCRIPTION INITIALS

6.1.1 ICV lid serial number:
ICV body serial number:

6.1.1 All annual preventative maintenance activities completed

6.1.1 Primarv oressure oauae serial number:
Secondary pressure gauge serial number:

6.1.2 Verify ICV lid installed per Steps 3.9.2 - 3.9.13

6.1.4 ICV inner vent port plug removed

6.1.7 Initial orimary oressure oauae readina: osia
Initial secondary pressure gauge reading: osiq

6.1.8 Final orimarv oressure oauae readina: osia
Final secondary pressure gauge reading: psig

6.1.11 Annual ICV interior surfaces inspection complete

Page 1 of 1
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TRUPACT-II OCV Containment Structure Pressure Test Data Sheet

Facilitv: Date:

STEP DESCRIPTION INITIALS

6.2.1 OCA lid serial number:
OCA body serial number:

6.2.1 All annual preventative maintenance activities completed

6.2.1 Primary pressure oauae serial number:
Secondary pressure gauge serial number:

6.2.2 Verify OCA lid installed per Steps 3.10.2 - 3.10.11

6.2.4 OCV vent port plug removed

6.2.7 Initial primarv oressure oauae readina: osia
Initial secondary pressure gauge reading: psig

6.2.8 Final primarv oressure oauae readina: osia
Final secondary pressure gauge reading: psig

Page 1 of 1
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ATTACHMENT C

TRUPACT-II Work Instruction Format
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C.1 Preparing Work Instructions for Periodic Maintenance or Initial Release

All packaging work/periodic maintenance instructions will be written using 
"TRUPACT-II Work Instruction Format." The following descriptions and examples 
will aid in writing work instructions. The spaces listed in the examples may be 
increased or decreased as required.

• Title Block

The title will be a very short description of the work or periodic maintenance 
to be performed.

• Instruction Number Block

The instruction number will be assigned by the WIPP TRUPACT-II 
Maintenance Engineer. After the instruction number, enter the revision 
number.

• TRUPACT-II Serial Number Block

Insert the appropriate serial number at the time of performance.

• Page Of Block

Insert form page numbering information here.

• Applicable Drawings Block

Drawings that apply to the work instruction may be SARP drawings or 
additional shop drawings required to complete the task.

• SARP Requirements Block

Provide a short narrative of the SARP requirement, reference the appropriate 
SARP section(s), and applicable SARP section revision number.

• Special Tools Required Block

List any special tools required to complete the task.

• Materials Required Block

List all materials required to complete the task.

• Spare Parts Required Block

List all TRUPACT-II Packaging spare parts required to complete the task.
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• Safety Requirements Block

List any special safety precautions needing to be followed to complete the 
task.

• Instruction Steps Block

List the detailed procedural steps to follow to complete the task.

• Verification Requirements Block

List the verification requirements (e.g, leak tests, material certification, etc.) 
required to complete the test.

• Signature Blocks

Appropriate signatures shall be provided for all signature blocks.

C.2 Revising Existing Work Instructions

The revision will require the same approval as the original instruction. 
Revisions may be initiated via telephone or in writing from a user to the 
WIPP TRUPACT-II Maintenance Engineer. The WIPP TRUPACT-II 
Maintenance Engineer will approve tentative revisions by telephone, if 
necessary, and initiate the written revision.

The WIPP TRUPACT-II Maintenance Engineer can be reached during normal 
hours at 1-505-234-7500. After business hours, call the Central Monitoring 
Room (CMR) at 1-505-234-8125/8457 for communication of related items.

C.3 Cancellation of Existing Work Instructions

Approvals for cancellation will be made by the WIPP TRUPACT-II 
Maintenance Engineer. The cancellation letter shall be attached to the 
original Work Instruction and dispositioned per DOE Order 1324.2. The 
canceled work instruction and all references to the canceled Work 
Instruction shall be deleted from this document through the normal change 
and revision procedure, and changes will be distributed to all user sites.
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TRUPACT-II WORK INSTRUCTION

Title: Instruction No.: 

TRUPACT-II SN: 

Page Of

Applicable Drawings:

Rev

SARP Requirements:

Special Tools Required:

Spare Parts Required:

Materials Required:

Safety Requirements:
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TRUPACT-II WORK INSTRUCTION

Instruction No. Continued

Pre-requisite Conditions:

Instruction Steps:

Page 2 of 4
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TRUPACT-II WORK INSTRUCTION

Instruction No. Continued Page Of

Instruction Steps Continued:
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TRUPACT-II WORK INSTRUCTION

Instruction No. Continued Page Of

Instruction Steps Continued:

Verification Requirements:

Written By: Date:

Approved By: - QA Date:

Approved By: - Engineering Date:

Approved By: - Safety Date:

Approved By: - Operations/Maintenance Date:

Approved By: Date:
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ATTACHMENT D

TRUPACT-II Approved Work Instructions

NOTE: Working copies must be made of these Work Instructions; return original
copies back into this document for future additional copies.

• WI-4.1, Rev. 5, "Replacement of ICV/OCV Small Plugs, 0-Rings, Gaskets"

• WI-4.2, Rev. 5, "Replacement of ICV/OCV Upper and Lower Main 0-Rings, ICV
Wiper O-Ring, OCA Fiber Gasket and ICV Debris Seal"

• WI-4.3, Rev. 5, "Replacement of Misc. Parts Not Requiring Detailed Instructions"

• WI-4.4, Rev. 5, "Cleaning Flange Threads for OCV Seal Test Port/Vent Port Access 
Covers"

• WI-4.5, Rev. 5, "Replacement of Polyethylene Filter in ICV Seal Flange"

• WI-4.6, Rev. 5, "Replacement of Threaded Inserts/Fasteners for TRUPACT-N"

• WI-4.7, Rev. 5, "Replacement of OCV Lock Ring Actuator"

• WI-4.8, Rev. 5, "Axial Play Measurement (OCV Lid-to-Body) (ICV Lid-to-Body) and 
Wear Pad Replacement"

• WI-4.9, Rev. 5, "ICV/OCV Lid and Body Seal Flange Tab Widths"

• WI-4.10, Rev. 5, "ICV/OCV Lid and Body Flange Groove Widths"

• WI-4.11, Rev. 5, "ICV/OCV Upper Main 0-Ring Seal Groove Depth Measurement 
and Surface Finish"

• WI-4.12, Rev. 5, "Minor Repair of Vessel O-Ring Sealing Surface ICV/OCV, Minor 
Repair of Wall Surface ICV/OCA (Exposed Surfaces)" •

• WI-4.13, Rev. 5, "Replacement/Inspection/Measurements ICV Honeycomb 
Spacers"
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TRUPACT-II WORK INSTRUCTION

Title: Replacement of ICV/OCV Small 
Plugs, O-Rings, Gaskets

Instruction No.:
TRUPACT-II SN:
Page 1 Of

4.1 Rev 5

4

Applicable Drawings: 2077-500SNP, TRUPACT-II Packaging SARP Drawing
2077-1120, Quality Level 
Spare Parts List TRUPACT-II

SARP Requirements:
The requirements for plugs and covers are to replace only if damaged 
- SARP Chapter 8.0, Para. 8.2.3.1. The requirements for O-Rings are 
to replace if damaged or annually - SARP Chapter 8.0, Para. 8.2.4.3.

Special Tools Required:
1. ICV Sc OCV

A1 Sc A2.
2. ICV Sc OCV

2077-092.
3. ICV Sc OCV
4. ICV Sc OCV

2077-094,
5. ICV Sc OCV
6. Stainless 

diameter, 
diameter.

Vent Port Plug Pressure Relief Tools - 2077-091,

Outer Vent Port Plug Removal & Installation Tool -

Seal Leak Check Tools - 2077-093, A1 & A2.
Seal Check Port Plug Installation/Removal Tool - 
A1 S A2.
Leak Detection Tool - 2077-095, A1 & A2.
Steel Tube Brushes for cleaning ports 1 inch 
7/8 inch diameter, 9/16 inch diameter, 1 1/2 inch

7. Torque Wrench capable of measuring 48-180 inch pounds.
8. Torque Wrench capable of measuring 0-50 foot pounds.

Spare Parts Required:
The spare parts required are identified in the work instruction 
steps. All spare parts listed are controlled and shall be recorded 
on the maintenance record.

Materials Required:
Dow Corning High Vacuum Grease or Equivalent
Solvent (Re-agent Alcohol) or cleaning agent containing no more than
250 PPM Chloride
Lint-Free Rags
Epoxy Adhesive
Anti Seize Thread Compound



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.1 Continued Page 2 Of 4

Safety Requirements:
Prior to use of handling of any chemical:

Review Material Safety Data Sheet (MSDS) for each chemical to be 
used. Use Personal Protective equipment/clothing specified in the 
exposure controls/personal protection section of the MSDS.

Standard Safety Requirements:
Safety glasses with side shields, use of chemicals requires side 
shields.
Hard toe shoes/boots required in all operating areas.
Hard hat required where possible injury from impact or falling 
objects could occur.

Pre-requisite Conditions:
1. The O-Ring or gasket is always replaced if the plugs or cover 

are replaced.
2. There is no requirement to replace components in sequence 

listed.
3. The parts will have been removed and are accessible.
4. This work instruction is applicable to operational replacement 

requirements or preventive/periodic requirements.

Instruction Steps:
Indicate {/] the applicable component(s) to be replaced. All 
others can be checked as "Not Applicable" (N/A).

NOTE: Handling O-Rings and gaskets are not to be lubricated. Torque 
wrenches may be in equivalent inch pounds.

[ ] OCV Vent Port Cover (PN 2077-156-18)
[ ] OCV Vent Port Cover O-Ring Seal (2077-160-16)
[ ] OCV Vent Port Cover Handling O-Ring (2077-160-19)

Record Torque Wrench SN and Cal. Due Date _________________
Install and torque to 13-16 ft. pounds lubricated

Complete_______________ Date______________

[ ] OCV Seal Test Port Plug O-Ring Seal (PN 2077-160-26)
( ] OCV Seal Test Port Plug (PN 2077-156-7)
[ ] ICV Seal Test Port Plug O-Ring Seal (PN 2077-160-26)
[ ] ICV Seal Test Port Plug (PN 2077-156-7)

Record Torque Wrench SN and Cal. Due Date _________________
Install and torque to 6-8 ft. pounds lubricated

Complete_______________ Date______________

[ ] OCV Vent Port Plug (PN 2077-156-17)
[ ] OCV Vent Port Plug Seal O-Ring (PN 2077-160-17)
[ ] OCV Vent Port Plug Handling O-Ring (PN 2077-160-18)

Record Torque Wrench SN and Cal. Due Date _________________
Install and torque to 8-10 ft. pounds lubricated

Complete_______________ Date______________



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.1 Continued Page 3 Of 4

Instruction Steps Continued:
Perform leak test and attach leak test documentation to 
maintenance record.

Complete_______________ Date______________

[ ] ICV Vent Port Cover (PN 2077-156-11)
[ ] ICV Vent Port Cover Gasket (PN 2077-180-16)

Record Torque Wrench SN and Cal. Due Date _________________
Install plug and torque to 13-16 ft. pounds lubricated 

Complete_______________ Date______________

[ ] ICV Outer Vent Port Plug (PN 2077-156-9)
[ ] ICV Outer Vent Port Plug O-Ring (PN 2077-180-21)

Record Torque Wrench SN and Cal. Due Date _________________
Install plug and torque to 10-13 ft. pounds lubricated 

Complete_______________ Date______________

Leak test performed and documentation attached to maintenance 
record.

Complete_______________ Date______________

[ ] ICV Inner Vent Port Plug (PN 2077-156-10)

1. Clean the port threads using appropriate size stainless steel
tube brush.

2. Clean the brushed area using lint-free rags and solvent.
3. If only the O-Ring is to be changed, thoroughly clean plug or 

cover threads.
4. Lightly coat the new O-Ring with high vacuum grease and install 

on plug.
5. Lightly coat threads of brass plugs with vacuum grease.

( ] ICV Inner Vent Port Plug O-Ring (PN 2077-180-22)

Record Torque Wrench SN and Cal. Due Date _________________
Install plug and torque to 8-10 ft. pounds lubricated 

Complete_______________ Date______________

( ] OCV Vent Port Access Cover SS Plug (PN 2077-156-13)
( ] Foam Plug (PN 2077-156-15)

1. Clean back side of plug and apply epoxy adhesive.
2. Center foam plug and bond to back of threaded plug.
3. Coat plug threads with Anti Seize Thread Compound.
4. Record Torque Wrench SN and Cal. Due Date _________________
5. Install assembly and torque to 35-45 ft. pounds lubricated.

Complete_______________ Date______________
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Instruction No. 4.1 Continued Page Of

Instruction Steps Continued:
[ ] OCV Seal Test Port Access Cover SS Plug (PN 2077-156-12)
[ ] Foam Plug (PN 2077-156-14)

1.
2.
3.
4.
5.

Clean back side of plug and apply epoxy adhesive. 
Center foam plug and bond to back of threaded plug. 
Coat threads with Anti Seize Thread Compound.
Record Torque Wrench SN and Cal. Due Date ______
Install assembly and torque to 35-45 foot pounds lubricated. 

Complete_______________ Date______________

Verification Requirements:
Components used are listed on maintenance record. Leak test 
documentation is attached.
Work instructions complete, copy made for file, original attached to 
the maintenance record. Forward documentation to TPME. Per section2 2 of the DOE/WIPP-93-1001.

Written By: Date: ^ ^9^

Approved By: - QA Date: 9-7-7*/

Approved By: - Engineering Date:

Approved By: ^ - Safety

Approved By:
nr / /

- Oper./Maint. Date:

Approved By: Date:



TRUPACT-II WORK INSTRUCTION

Replacement of ICV/OCV Upper & 
Lower Main O-Rings, ICV Wiper

Instruction No.: 4.2 Rev 5
TRUPACT-II SN:

O-Ring, OCA Fiber Gasket and ICV 
Debris Seal Page 1 Of 4

Applicable Drawings: 2077-500SNP, TRUPACT-II SARP Drawing, Sheets 3, 4 and 7
2077-1120, Quality Level and Spare Parts List TRUPACT-II

SARP Requirements: Chapter 8.0, Section 8.2.4, Para. 8.2.4.3.
SARP requirements are that O-rings and gaskets be changed 
when damaged or annually.

Special Tools Required:
Adhesive Applicator (Caulking Gun)

Spare Parts Required:
Spare parts are listed in the work instruction.

Materials Required:
Dow Corning High Vacuum Grease or Equivalent
RTV Silicone Adhesive (2077-160-23) Dow Corning 732 or equivalent 
Solvent (Re-agent Alcohol) or cleaning agent containing no more than 
250 PPM Chloride 
Lint Free Rags

Safety Requirements:
Prior to use of handling of any chemical:

Review Material Safety Data Sheet (MSDS) for each chemical to be 
used. Use Personal Protective equipment/clothing specified in the 
exposure controls/personal protection section of the MSDS.

Standard Safety Requirements:
Safety glasses with side shields, use of chemicals requires side 
shields.
Hard toe shoes/boots required in all operating areas.
Hard hat required where possible injury from impact or falling 
objects could occur.



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.2 Continued Page 2 Of 4

Pre-requisite Conditions:
1. The O-ring or gasket to be replaced, has been removed and 

discarded.
2. O-ring grooves have been cleaned, inspected, or repaired as 

necessary.
3. There is no requirement to replace components in sequence 

listed.
4. This work instruction is applicable to operational replacement 

requirements or preventive/periodic requirements.

Instruction Steps:
Indicate [/] the applicable component(s) to be replaced. All 
others can be checked as "Not Applicable" (N/A).

[ ] ICV Wiper O-Ring (PN 2077-180-27)

Lubricated and installed
Complete______________ Date___________

[ ] ICV Lower Main O-Ring (PN 2077-180-19)

Lubricated and installed
Complete_______________ Date__________

[ ] ICV Upper Main O-Ring (PN 2077-180-9)

Lubricated and installed
Complete_______________ Date__________

Leak test performed and documents attached to maintenance 
record.

Complete_______________ Date__________

[ ] OCV Lower Main O-Ring (PN 2077-160-24)

Lubricated and installed
Complete_______________ Date__________

( ] OCV Upper Main O-Ring (PN 2077-160-15)

Lubricated and installed
Complete_______________ Date__________

Leak test performed and documents attached to maintenance 
record.

Complete______________ Date___________



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.2 Continued Page 3 Of 4

Instruction Steps
1.

2.

3.

NOTE:

( ]

4.
5.

6.

7.

NOTE:

[ ]

8.

9.

10.

Continued:
Thoroughly clean the O-ring grooves using solvent and lint-free 
rags.

Lightly coat the O-ring with Dow Corning High Vacuum Grease. 
This step usually requires two people with one person holding 
the O-ring above the floor and the other person drawing the 
O-ring through the palm of the hand until all surfaces of the 
O-ring are coated. One tablespoon of grease is normally 
sufficient to coat the O-ring.

Install the lubricated O-ring into the groove ensuring that it 
is seated around the entire circumference of the groove.

Sign the completion blocks above as appropriate.

ICV Debris Seal (PN 2077-180-25)

Installed
Complete______________ Date___________

Remove the seal being replaced and discard.

Thoroughly clean the ICV lid groove using solvent and lint-free 
rags.

Prepare the replacement seal by installing double-sided tape 
(2077-180-26) to smooth side of material.

Install seal in groove ensuring it is seated around the entire 
circumference of the groove.

Sign the completion blocks above as appropriate.

Ceramic Fiber Gasket (PN 2077-160-27)

Complete______________ Date___________

Remove the gasket being replaced by using a stiff blade 
scraper.

Thoroughly remove any adhesive residue using scraper, solvent 
and lint-free rags.

Apply adhesive using applicator and spread to a 1 inch band.

11. Bond the new gasket in place.

NOTE: Sign the completion blocks above as appropriate.



TRUPACT-II WORK INSTRUCTION

Instruction No Continued

Verification Requirements:
Components used are listed on maintenance record. Leak test 
documentation is attached.
Work instructions complete, copy made for file, original attached to 
the maintenance record. Forward documentation to TPME. Per section 
2.2 of the DOE/WIPP-93-lOOl.

Written By:

Approved By:

Approved By: - Engineering

Approved By: - Safety Date:

- Oper./Maint.Approved By:

Approved By: Date:



TRUPACT-II WORK INSTRUCTION

Instruction No. : 4.3 Rev 5
Replacement of Misc. Parts Not 
Requiring Detailed Instructions TRUPACT-II SN:

Page 1 Of 4

Applicable Drawings: 2077-1120, Quality Level and Spare Parts List TRUPACT-II
2077-500SNP, Sheets 2, 3, 5 and 6

SARP Requirements: There are no SARP requirements for this work instruction.
Components will be replaced if damaged or as needed.

Special Tools Required:
1 inch Hex Wrench
Torque Wrench 21 - 82 in. lbs.
Lift Equipment 
Lid Support Stands
Flat Blade Screwdriver (% inch tip) 
% inch Hex Wrench or Socket 
Stainless Steel Wire Brush

Spare Parts Required:
The spare parts are listed in the work instructions. All spare parts 
listed are controlled and shall be recorded on the maintenance 
record.

Materials Required:
Locktite #262 Thread Locking Compound or Equivalent 
Anti Seize Thread Compound

Safety Requirements:
Prior to use of handling of any chemical:

Review Material Safety Data Sheet (MSDS) for each chemical to be 
used. Use Personal Protective equipment/clothing specified in the 
exposure controls/personal protection section of the MSDS.

Standard Safety Requirements:
Safety glasses with side shields, use of chemicals requires side 
shields.
Hard toe shoes/boots required in all operating areas.
Hard hat required where possible injury from impact or falling 
objects could occur.



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.3 Continued Page 2 Of 4

Pre-requisite Conditions:
1. To replace OCA lid guide plates, the lid must be removed and 

set on the lid stand.
2. The component to be replaced has been removed and discarded.
3. There is no requirement to replace components in sequence 

listed.
4. This work instruction is applicable to operational replacement 

requirements or preventive/periodic maintenance requirements.

Instruction Steps:
Indicate [/] the applicable component(s) to be replaced. All 
others can be checked as "Not Applicable" (N/A).

[ ] OCA Weather Seal (PN 2077-156-22)
[ ] Annulus Debris Seal (PN 2077-156-21)
[ ] OCA Burn Out Plug (PN 2077-163-13) (Tighten flush with flange

to within 'A inch)
[ ] Fork Pocket Cover (PN 2077-171-11)
[ ] Fork Pocket Cover (PN 2077-171-12)
[ ] Fork Pocket Screws (PN 2077-160-30)

NOTE: The following steps apply to guide plates and screws.

1. Coat new screw threads with Anti Seize Thread Compound.
Complete______________ Date___________

2. Record torque wrench data.
S/N_____________________ Cal Due Date_______

3. Install new screw and torque to 75 - 82 in. lbs.
Complete_____________ Date___________

[ ) OCA Lid Guide Plates (PN 2077-163-11)
[ ] Guide Plate Screws (PN 2077-160-14)

4. Coat new screw threads with thread locking compound.
Complete_____________ Date____________

5. Record torque wrench data.
S/N_____________________ Cal Due Date_______

6. Attach new plate, torque plate screws (2077-160-14) 21 - 24 
in. lbs.

Complete_____________ Date___________



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.3 Continued Page 3 Of 4

Instruction Steps Continued:
[ ] 
[ ] 
[ ] 
[ ] 
[ ] 
[ ) 
[ 1

C ]

9.

10.

OCA Lift Pocket Cover Nut (PN 2077-163-9)
OCA Lift Pocket Fiberglass Tubes (PN 2077-163-2)
OCA Lift Pocket Cover (PN 2077-163-6)
OCA Lift Pocket Cover Clip (PN 2077-163-10)
OCA Lift Pocket Cover Lanyard (PN 2077-163-7)
OCA Lift Pocket Cover Fastener (PN 2077-163-5)
OCA Lift Pocket Tube Attachment Hex Head Cap Screw 

(PN 2077-163-3)
OCA Lift Pocket Star Lock Washer (PN 2077-163-4)

If cap screws are reusable or if new cap screws are used, 
thoroughly clean threads and coat with thread locking 
compound.

Complete_______________ Date______________

Place new lift pocket tube in proper orientation.
Complete_______________ Date______________

Record torque wrench data. 
S/N_____________________ Cal Due Date

Torque attachment screws (2077-163-3) 40 - 50 in. lbs. 
Complete_______________ Date______________

[ ] ICV Wiper O-Ring Screw (PN 2077-180-11)



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.3 Continued Page

Verification Requirements:
Components used are listed on maintenance record. Work instructions 
complete, copy made for file, original attached to the maintenance 
record. Forward documentation to TPME. Per section 2.2 of the 
DOE/WIPP-93-lOOl.

Written By:

Approved By:

Approved By: - Engineering

Approved By: - Safety

Approved By: - Oper./Maint.

Approved By:



TRUPACT-II WORK INSTRUCTION

Title: Cleaning Flange Threads for OCV
Seal Test Port/Vent Port Access 
Covers

Instruction No.: 4.4 Rev 5
TRUPACT-II SN:
Page Of

Applicable Drawings: 2077-500SNP, Sheet 9

SARP Requirements: There are no SARP requirements per this work instruction. 
Threads will be cleaned if damaged.

Special Tools Required:
1^5 inch NPT 11 - *5 Pipe Tap (Modified Short) 
Tap Handle

inch Stainless Steel Tube Brush

Spare Parts Required: N/A

Materials Required:
Tapping Fluid (Anchor Lube N-661 or Equivalent)
Solvent (Re-agent Alcohol) or cleaning agent containing no more than
250 ppm Chloride Ion
Lint Free Rags
400 - 600 Grit Emery Cloth

Safety Requirements:
Prior to use of handling of any chemical:

Review Material Safety Data Sheet (MSDS) for each chemical to be 
used. Use Personal Protective equipment/clothing specified in the 
exposure controls/personal protection section of the MSDS.

Standard Safety Requirements:
Safety glasses with side shields, use of chemicals requires side 
shields.
Hard toe shoes/boots required in all operating areas.
Hard hat required where possible injury from impact or falling 
objects could occur.



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.4 Continued Page 2 Of 3

Pre-requisite Conditions:
1. OCV Seal Test Port/Vent Port Access Cover(s) must be removed.
2. This work instruction is applicable to operational replacement 

requirements or preventive/periodic maintenance requirements.

Instruction Steps:
Indicate [/] the applicable component(s) to be repaired. All 
others can be checked as "Not Applicable" (N/A).

[ ] OCV Seal Test Port Access Cover Flange (PN 2077-167-6)
[ ] OCV Vent Port Access Cover Flange (PN 2077-173-13)

1. Clean threads using solvent, 1^ inch stainless steel tube brush 
and lint free rags.

Complete______________ Date___________

2. Apply tapping fluid to threads being cleaned.
Complete______________ Date___________

3. Insert tap into threads by hand, rotating clockwise until snug. 
Ensure tap is engaged straight.

Complete______________ Date___________

4. Install tap handle on tap and rotate h turn clockwise, then 
reverse h turn to break edges.

Complete______________ Date___________

5. Remove tap. Using emery cloth lightly polish threads to remove 
sharp edges.

Complete______________ Date___________

6. Repeat steps 1 through 5 until flange threads are cleaned for 
use.



TRUPACT-II WORK INSTRUCTION

Instruction No Continued

Verification Requirements:
Work instructions complete, copy made for file, original attached to 
the maintenance record. Forward documentation to TPME. Per section 
2.2 of the DOE/WIPP-93-1001.

Written By: Date:

Approved By:

Approved By: - Engineering

Approved By: - Safety

Approved By: - Oper./Maint.

Approved By:



TRUPACT-II WORK INSTRUCTION

Title: Replacement of Polyethylene
Filter in ICV Seal Flange

Instruction No.: 4.5 Rev 5
TRUPACT-II SN:
Pa9e Of

Applicable Drawings: 2077-500SNP, Sheet 7
2077-1120, Quality Level and Spare Parts List TRUPACT-II

SARP Requirements: There are no SARP requirements for this work instruction.
Filters will be changed as necessary.

Special Tools Required:
Pin Punch 3/32 inch dia.
Pliers, Slip Joint or Standard Tongue and Groove (Channel Locks) 
Ball Peen Hammer, 12 to 14 oz.

Spare Parts Required:
Polyethylene Filter (PN 2077-183-4)
All spare parts listed are controlled and shall be recorded on the 
maintenance record.

Materials Required:
Air Supply
ICV/OCA Lid Stands
Solvent (Re-agent Alcohol) or cleaning agent containing no more than 
250 ppm Chloride Ion 
Lint Free Rags

Safety Requirements:
Prior to use of handling of any chemical:

Review Material Safety Data Sheet (MSDS) for each chemical to be 
used. Use Personal Protective equipment/clothing specified in the 
exposure controls/personal protection section of the MSDS.

Standard Safety Requirements:
Safety glasses with side shields, use of chemicals requires side 
shields.
Hard toe shoes/boots required in all operating areas.
Hard hat required where possible injury from impact or falling 
objects could occur.

Compressed Air for cleaning must not exceed 30 psi at nozzle.
Air nozzle should have OSHA approval stamped on body.



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.5 Continued Page 2 Of 3

Pre-requisite Conditions:
1. ICV/OCA lids must be removed and placed on lid stands.
2. This work instruction is applicable to operational replacement 

requirements or preventive/periodic maintenance requirements.

Instruction Steps:
Indicate [/] the applicable component(s) to be replaced. All 
others can be checked as "Not Applicable" (N/A).

( ] Polyethylene Filter (PN 2077-183-4)

1. From inner side of ICV, drive filter to outside of seal flange 
using pin punch & hammer.

Complete______________ Date___________

2. Using pliers, finish removal of filter.
Complete______________ Date___________

3. Install new filter outside seal flange inward.
Complete______________ Date___________

4. Stake both ends of filter.
Complete______________ Date___________

5. Clean area with solvent & lint free rags.
Complete______________ Date___________

6. Using air supply, ensure air passes through filter.
Complete______________ Date___________



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.5 Continued

Verification Requirements:
Components used are listed on maintenance record. Work instructions

record. Forward documentation to TPME. 
DOE/WIPP-93-1001.

Per section 2.2 of the

Date:

Approved By:

Approved By: - Engineering Date:

Approved By: - Safety

Approved By: - Oper./Maint.

Approved By:
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TRUPACT-II WORK INSTRUCTION

Instruction No.: 4.6 Rev 5Title: Replacement of Threaded 
Inserts/Fasteners for TRUPACT-II TRUPACT-II SN:

Page 1 Of 3

Applicable Drawings: 2077-500SNP, TRUPACT-II SARP Drawing, Sheets 3, 5 and 9
2077-1120, Quality Level and Spare Parts List TRUPACT-II

SARP Requirements: Chapter 8.0, Section 8.2.3, Para. 8.2.3.1.
Threaded inserts/fasteners are to be inspected before each use 
and annually for stripped or deformed threads and replaced 
every five (5) years.

Special Tools Required:
Stainless Steel Tube Brush 1/2 inch Diameter 
Stainless Steel Tube Brush 1/4 inch Diameter
Torque Wrench (capable of showing 28-32 foot pounds with 9/16 inch 
hex male socket)
Keensert Installation Tools (PN TD-420L or PN TD-818L)
9/32 inch Diameter Drill Bit with Collar or 
17/32 inch Diameter Drill Bit with Collar 
#4 or #5 "E-Z Out" Tool 
1/4 inch Diameter Punch 
Power Drill
12-14 ounce Ball Peen Hammer

Spare Parts Required:
Threaded Insert (PN 2077-160-29) (Fork Lift Pocket)
Threaded Insert (PN 2077-160-28) (OCV/ICV Locking Ring Bolts) 
Bolts (PN 2077-156-A1 [ICV) & 2077-156-A2 [OCV])

Materials Required:
Solvent (Re-agent Alcohol) or a cleaning agent that contains no more
than 250 PPM Chloride
Lint-Free Rags
Anti Seize Thread Compound

Safety Requirements:
Prior to use of handling of any chemical:

Review Material Safety Data Sheet (MSDS) for each chemical to be 
used. Use Personal Protective equipment/clothing specified in the 
exposure controls/personal protection section of the MSDS.

Standard Safety Requirements:
Safety glasses with side shields, use of chemicals requires side 
shields.
Hard toe shoes/boots required in all operating areas.
Hard hat required where possible injury from impact or falling 
objects could occur.



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.6 Continued Page 2 Of 3

Pre-requisite Conditions:
1. To replace the locking ring inserts, the ICV lid or OCA lid 

must be removed.
2. For fork lift pocket inserts, there is no pre-requisite, these 

items can be replaced as long as they are accessible.
3. There is no requirement to replace components in sequence 

listed.
4. This work instruction is applicable to operational replacement 

requirements or preventive/periodic requirements.

Instruction Steps:
Indicate [/] component(s) being replaced.

NOTE: Torque wrenches may be in equivalent inch pounds.
[ ] Locking Ring Bolt Insert (PN 2077-160-28)
1. Obtain power drill and install 17/32 inch diameter drill bit.

2. Install drill bit collar on drill bit and set to 3/16 inch 
maximum drill depth.

3. Follow steps outlined in Figure 1 on page 4.

Complete______________ Date___________

( ) Locking Ring Bolts - ICV (PN 2077-156-A1)
[ ] Locking Ring Bolts - OCV (PN 2077-156-A2)
4. Clean threads of the insert using 1/2 inch tube brush. Wipe 

clean using solvent and lint-free rags.

5. Clean threads of replacement bolt using solvent and lint-free 
rags.

6. Lightly coat bolt threads with Anti Seize Thread Compound.

7. Record torque wrench SN _________________ and Cal. Due Date __

8. Install bolt and torque to 28-32 foot pounds lubricated.

Complete______________ Date___________

[ ] Fork Lift Pocket Insert (PN 2077-160-29)
9. Obtain power drill and install 9/32 inch diameter drill bit.

10. Install drill collar on drill bit and set to 3/16 inch maximum 
drill depth.

11. Follow steps outlined in Figure 1 on page 4.

Complete______________ Date___________



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.6 Continued Page 3 Of 3

Verification Requirements:
Components used are listed on maintenance record.
Work instructions complete, copy made for file, original attached to 
the maintenance record. Forward documentation to TPME. Per section 
2.2 of the DOE/WIPP-93-1001.

-a

Written By: Date: ^>, /'-fy

Approved By: - QA Date: y^Cj

Approved By \^ - Engineering Date’F-

Approved - Safety Date:

Approved By:
f /

- Oper./Maint. Dcfte : ^ ^

Approved By: Date:



TRUPACT-II WORK INSTRUCTION

Title: Replacement of OCV Lock Ring 
Actuator

Instruction No.:
TRUPACT-II SN: 
Page 1 Of

4.7 Rev 5

3

Applicable Drawings: 2077-500SNP, Sheets 2, 3 and 6
2077-1120, Quality Level & Spare Parts List TRUPACT-II

SARP Requirements: There are no SARP requirements for this work instruction.
The actuator will be replaced as necessary.

Special Tools Required:
Lift Equipment 
Lid Stand
Flat Blade Screwdriver - % in. tip
Torque Wrench - 22 - 28 in. lbs. with flat tip screwdriver socket

Spare Parts Required:
The spare parts are listed in the instruction steps. All spare parts 
listed are controlled and shall be recorded on the maintenance 
record.

Materials Required:
Locktite #262 thread locking compound or equivalent

Safety Requirements:
Prior to use of handling of any chemical:

Review Material Safety Data Sheet (MSDS) for each chemical to be 
used. Use Personal protective equipment/clothing specified in the 
exposure controls/personal protection section of the MSDS>

Standard Safety Requirements
Safety glasses with side shields, use of chemicals requires side 
shields.
Hard toe shoes/boots required in all operating areas.
Hard hat required where possible injury from impact or falling 
objects could occur.

Pre-requisite Conditions:
1. The OCA lid must be removed and set on the lid stand.
2. This work instruction is applicable to operational replacement 

requirements or preventive/periodic maintenance requirements.



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.7 Continued Page 2 Of 3

Instruction Steps:
Indicate [/] the applicable component(s) to be replaced. All 
others can be checked as "Not Applicable" (N/A).

[ ] OCV Lock Ring Actuator (PR 2077-161-1)
[ ] Lock Ring Actuator Screw (PR 2077-160-13)
[ ] Microlite Insulation (PR 2077-160-10)
[ ] Ceramic Fiber Gasket (PR 2077-160-27)

1. Loosen and remove the 36 pan head screws that fasten the 
actuator to the lock ring. Lower the actuator ring to the 
floor. (2 or more people required)

Complete_______________ Date______________

2. Lift the OCA lid clear of the lid stand. Remove old actuator, 
place new actuator over stand and place on floor.

Complete_______________ Date______________

3. Place OCA lid back on lid stand.
Complete_______________ Date______________

4. Install new ceramic fiber gasket per W.I. 4.2.
Complete_______________ Date______________

5. Inspect and replace microlite insulation if required.
Complete_______________ Date______________

6. Coat threads of screws with thread locking compound and attach 
new actuator to locking ring.

Complete_______________ Date______________

7. Record torque wrench data.
S/N______________________ Cal Due Date_______

8. Torque screws 22 - 28 in. lbs.
Complete_______________ Date______________



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.7 Continued Page 3 Of 3

Verification Requirements:
Components used are listed on maintenance record. Work instructions 
are complete, copy made for file, original attached to the 
maintenance record. If any additional work instructions were used, 
ensure they are also attached to maintenance record. Forward 
documentation to TPME. Per section 2.2 of the DOE/WIPP-93-1001.

Written By:

Approved By: - QA

Approved By: - Engineering

Approved By: - Safety

Approved By: - Oper./Maint.

Approved By:



TRUPACT-II WORK INSTRUCTION

Axial Play Measurement (OCV Lid 
to Body) (ICV Lid to Body) and

Instruction No.: 4.8 Rev 5Title: TRUPACT-II SN:
Wear Pad Replacement Page 1 Of 5

Applicable Drawings: 2077-500SNP, Sheet
2077-1120, Quality Level and Spare Parts List TRUPACT-II

SARP Requirements: Chapter 8.0, Section 8.2.3.4, Para. 8.2.3.4.2.3. Annual or
after repairs. Wear pad replacement has no 
SARP requirements.

Special Tools Required:
OCA Lid Measuring Band
OCA Body Measuring Band
ICV Lid Measuring Band
ICV Body Measuring Band
Optical Comparator
ICV Lid Stand
ICV Work Platform
OCA Lid Stand
Trammel Beam with Points
Straight Edge
Level
Vacuum/Pressure Gauge

(Attachment 1, Figure A) 
(Attachment 1, Figure A) 

(Attachment 1, Figure A) 
(Attachment 1, Figure A)

Spare Parts Required: Wear Pad (PN 2077-156-23)

Materials Required:
Low Chloride Non-permanent Marker 
Lint Free Rags
Solvent (Re-agent Alcohol or equivalent) containing no more than 
250 ppm Chloride Ion

Safety Requirements:
Prior to use of handling of any chemical:

Review Material Safety Data Sheet (MSDS) for each chemical to be 
used. Use Personal Protective equipment/clothing specified in the 
exposure controls/personal protection section of the MSDS.

Standard Safety Requirements:
Safety glasses with side shields, use of chemicals requires side 
shields.
Hard toe shoes/boots required in all operating areas.
Hard hat required where possible injury from impact or falling 
objects could occur.

Compressed Air for cleaning must not exceed 30 psi at nozzle.
Air nozzle should have OSHA approval stamped on body.

Pre-requisite Conditions:
Empty TRUPACT-II is fully assembled, has been radiological surveyed 
and decontaminated if required; locking rings are in the locked 
position. The ICV may be removed from the OCV prior to start of OCV 
measurements or the OCV measurement may be performed with ICV 
installed.



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.8 Continued Paqe 2 Of 5

Instruction Steps For Axial Play Measurements:
NOTE: The measuring bands have been designed so that the numbers are

located at the approximate center of the locking lugs. Figures in 
the attachment shows correct set-up for applicable steps.

1. Install OCA body measuring band (Attachment 1, Figure B) 
approximately 1 inch below the locking ring actuator. Ensure that 
the band fastening device gap is located at the approximate center of 
the vent port access and that the top edge of the measuring band is 
approximately parallel to the bottom edge of the actuator ring. 
Tighten the fastener so that the band will not slip during 
measurement operations.

2. Install the OCA lid measuring band (Attachment 1, Figure B) 
approximately 1 inch above the actuator ring. Ensure that the 
numbers are axially aligned with the numbers on the OCA body 
measuring band and that the bottom edge of the lid measuring band is 
approximately parallel to the top edge of the actuator ring. Tighten 
the fasteners on the band so that the band will not slip during 
measurement operations.

3. Using the straight edge or level, draw a vertical line from the 
numbers on the OCA lid across the OCV actuator ring to numbers on the 
OCA body measuring band.

4. If not already in place, install vent port tool and vacuum source and
evacuate vessel to 10 inches Hg and record gauge reading ___________
(See Attachment 1, Figure C).

Record Gauge SN________________Cal Due Date_____________

Complete_______________________Date_______________

QA Witness____________________ Date_______________

5. Using the trammel, place one point in the indentation above the 
numbers on the OCA body band and with the other point, scribe a mark 
approximately 2 inches long which intersects with the vertical line 
on the lid band at locations 2, 4, 6, 8, 10, 12, 14, 16 & 18 (See 
Attachment 1, Figure D).

6. Release vacuum and disconnect the vacuum source.

7. Install air supply source to vent port tool and pressurize vessel to
10 PSIG and record gauge reading _________ (See Attachment 1, Figure
E).

Record Gauge SN________________Cal Due Date_____________

Complete_______________________Date_______________

QA Witness____________________ Date_______________

8. Repeat step #5. Ensure that scribe marks are below those already 
made (See Attachment 1, Figure F).

9. Release pressure and disconnect air supply.



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.8 Continued Paqe 3 Of 5

Instruction Steps Continued:
10. Using the optical comparator measure to the nearest .005 inch, the 

distance between the 2 scribe marks at locations 2, 4, 6, 8, 10, 12, 
14, 16 & 18 and record. (Attachment 1 shows scribe marks after 
completion of Steps 4 through 8).

2______ 4______ 6______ 8______ 10______
12_____ 14_____ 16_____ 18_____

Complete_______________________Date_______________

QA Witness_____________________Date_______________

NOTE: If measurement at any location is greater than .150 inch, notify TPME 
for resolution.

11. Remove OCA lid assembly with the measuring band installed and place 
on stand. Rotate actuator ring to lock position.

12. This completes OCA axial play.

13. If not already done, remove the ICV from the OCV and place in work 
stand.

NOTE: The wear pad is only replaced if worn or damaged.

14. Remove the wear pad to be replaced and discard.

15. If not already marked, locate the center of OCV lower head and mark a
3 in. diameter circle from center mark using a low chloride marking 
pen.

16. Remove backing from wear pad, place pad with adhesive side down so 
that the 3 in. diameter hole matches the circle on OCV lower head; 
press firmly from center outward. Ensure that the pad has no 
excessive wrinkles.

Complete_______________________Date_______________

17. Remove ICV lid and place on stand.

18. Remove debris seal from lid and clean the groove using solvent and
lint-free rags.

19. Reinstall ICV lid on ICV body.

20. Install ICV body measuring band (Attachment 1, Figure B) 
approximately 1 inch below the locking ring. Ensure that the 
fastening device gap is aligned underneath the vent port with the top 
edge of the measuring band approximately parallel with bottom edge of 
locking ring. Tighten the fastener on band so that the band will not 
slip during measurement operations.



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.8 Continued Paqe 4 Of 5

Instruction Steps Continued:
21. Install ICV lid measuring band (Attachment 1, Figure B) approximately

1 inch above the locking ring. Ensure that numbers are axially 
aligned with the ICV body measuring band, with the bottom edge of lid 
measuring band approximately parallel with the top edge of the 
locking ring. Tighten the fastener on the band so that the band will 
not slip during measuring operations.

22. Using the straight edge or level, draw a vertical line from the 
numbers on the ICV lid measuring bands across the ICV locking ring to 
the numbers on the ICV body band.

23. If not already in place, install vent port tool and vacuum system and
evacuate vessel to 10 inches Hg and record gauge reading ________
(See Attachment 1, Figure C).

Record Gauge SN________________Cal Due Date_____________

Complete_______________________Date_______________

QA Witness_____________________Date_______________

24. Using the trammel, place one point in the indentation above the
numbers on the ICV body band and with the other point, scribe a mark
approximately 2 inches long that intersects with the vertical line on 
the lid band at locations 2, 4, 6, 8, 10, 12, 14, 16 S 18 (See 
Attachment 1, Figure D).

25. Release vacuum and disconnect the vacuum system.

26. Install air supply and pressurize vessel to 10 PSIG and record gauge
pressure ________ (See Attachment 1, Figure E).

Record Gauge SN________________Cal Due Date____________

Complete_______________________Date_______________

QA Witness_____________________Date_______________

27. Repeat Step #25. Ensure scribed marks are below those already made 
(See Attachment 1, Figure F).

28. Release pressure and disconnect air supply.

29. Using the optical comparator measure the distance between the 2 
scribe marks and record to the nearest .005 inch and record 
(Attachment 1 shows scribe marks after completion of Steps 24 through 
28). This Step will be performed by QA.

2 4 6 8 10
12 14 16 _____ 18 ____

(QA) Complete_________________Date_______________

NOTE: If measurement at any location is greater than .150 inch, notify TPME 
for resolution.

30. Remove ICV lid with measuring band in place and place on work stand. 
Rotate lock ring to locked position.

31. This completes ICV axial play.



TRUPACT-II WORK INSTRUCTION

Title: ICV/OCV Lid & Body Seal Flange
Tab Widths

Instruction No.: 4.9 Rev 5
TRUPACT-II SN:
Page Of

Applicable Drawings: 2077-500SNP, Sheets 7 and 8

SARP Requirements: Annual or after repairs. Chapter 8.0, Section 8.2.3.4,
Para. 8.2.3.4.2.2

Special Tools Required:
ICV/OCV GO NO-GO Gauge (Attachment 1, Figure A and Figure B) 
Calipers (Attachment 2, Figure C)

Spare Parts Required: N/A

Materials Required: N/A

Safety Requirements:
Standard Safety Requirements:

Safety glasses with side shields, use of chemicals requires side 
shields.
Hard toe shoes/boots required in all operating areas.
Hard hat required where possible injury from impact or falling 
objects could occur.

Pre-requisite Conditions:
Axial play measurements have been completed per WI-4-8, lid and body 
measuring bands are installed, locking rings are in locked position.



TRUPACT-II WORK INSTRUCTION NO. 4.8
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TRUPACT-II WORK INSTRUCTION

Instruction No.: 4.9
Revision No. 4 .
Page 1 Of 2

Applicable Drawingst 2077-500SNP, Sheets 7 and 8

SARP Requiremntsi Annual or after repairs. Chapter 8.0, Section 8.2.3.4,
Para. 8.2.3.4.2.2

Special Tools Required!
ICV/OCV GO NO-GO Gauge (Attachment 1)

Spare Parts Required: N/A

Materials Required: N/A

Safety Requirements:
Standard Safety Requirements:

Safety glasses with side shields, use of chemicals requires side 
shields.
Hard toe shoes/boots required in all operating areas.
Hard hat required where possible injury from impact or falling 
objects.

Pre-requisite Conditions:
Axial play measurements have been completed per HI-4-8, lid and body 
measuring bands are installed, locking rings are in locked position.

Title: ICV/OCV Lid & Body Seal Flange
Tab Widths



AU

METHOD OF MEASURING TAB WIDTHS

UD SEAL FLANGE ------------------
(LID ON STAND)

MAINTAIN PARALLEL CONTACT 
AT THIS INTERFACE

UD NO-GO GAUGE------------------

ICV/OCV UPPER SEAL FLANGE (LID) 
TAB WIDTH MEASUREMENT 

(FIGURE A)

BODY NO-GO GUAGE --------------

MAINTAIN PARALLEL CONTACT 
AT THIS INTERFACE

BODY SEAL FLANGE

ICV/OCV LOWER SEAL FLANGE (BODY) 
TAB WIDTH MEASUREMENT 

(FIGURE B)
Note: Contact at location 1-1 and gap at location 2-2 is a No-Go 

condition indicating that the tab width is acceptable

Contact or a gap at location 1-1 and contact at location 2-2 is 
a Go condition indicating that the tab width is unacceptable



WI 4.3 
Fora 2

ICV Tab Width 
Measurement Locations

vCMt PORT tCCCSS

SEAL TEST

' II *

iCV Upper Lid

ICV Upper Lid S.N.

Location Accept
1. Yes__No__
2. Yes__No__
3. Yes__No__
4. Yes__No__
5. Yes__No__
6. Yes__No__
7. Yes__No__
8. Yes__No__
9. Yes__No —

10. Yes__No__
11. Yes__No _
12. Yes__No__
13. Yes__No__
14. Yes__No__
15. Yes__No__
16. Yes__No__
17. Yes__No__
18. Yes__No__

SEAL TEST POUT 
LOCATION

VENT PORT LOCATION

ICV Lower Body

ICV Lower Body S.N.

Location Accept
1. Yes__No__
2. Yes__No__
3. Yes__No__
4. Yes__No__
5. Yes__No__
6. Yes__No —
7. Yes__No__
8. Yes__No__
9. Yes__No —

10. Yes_No —
11. Yes_No___
12. Yes_No —
13. Yes_No —
14. Yes_No —
15. Yes_No___
16. Yes_No —
17. Yes_No —
18. Yes_No —



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.9 Continued Page 2 Of 2

Instruction Steps:
NOTE: Gently set gauge down onto body seal flange. Do not slide

gauge around flange or exert downward pressure. See Attachment 
1, Figure A for Lid Tab and Figure B for Body Tab Measurements. 
See Attachment 2, Figure C, for caliper measurement for ICV lid 
tab measurement.

1. At each of the 18 locations on the lid and body (does not have 
to be exact - the numbers should be at the approximate center 
of the locking lugs) perform the tab width measurement per 
attachment one and record using Form 1. This Step will be 
performed by QA.

Record Caliper SN__________ Cal Due Date_________

(QA) Complete______________ Date______________

NOTE: If any location is found to be marginal using the no-go guage 
then use the measuring method in Attachment 2, Figure C.

Verification Requirements:
Work instructions complete, copy made for file, original 
attached to the maintenance record. Forward documentation to 
TPME. Per section 2.2 of the DOE/WIPP-93-lOOl.

Written By: Date: f

Approved By: Me - QA Date:

Approved By:
i / j

- Engineering Date: j j

Approved By*'" - Safety Date:

^ /Approved By: - Oper./Maint. Date: i-7-H

Approved By: Date:



ICV/OCV LID AND BODY TAB WIDTHS 
WORK INSTRUCTION 4-9 FORM 1

ICV Lid S/N:. ICV Body S/N:. OCV Lid S/N:. OCV Body S/N:.

LOCATION ACCEPT
1. __ YES ___ NO
2. __ YES ___ NO
3. __ YES NO
4. __ YES ___ NO
5. __ YES ___ NO
6. __ YES ___ NO
7. __ YES ___ NO
8. __ YES NO
9. __ YES ___ NO
10. __ YES NO
11. __ YES ___ NO
12. __ YES ___ NO
13. __ YES ___ NO
14. __ YES NO
15. __ YES ___ NO
16. __ YES ___ NO
17. __ YES ___ NO
18. __ YES ___ NO

LOCATION ACCEPT
1. YES ___ NO
2. __ YES NO
3. __ YES NO
4. __ YES NO
5. __YES NO
6. __YES NO
7. __YES NO
8. __ YES NO
9. __YES NO
10. __ YES NO
11. __YES NO
12. __ YES NO
13. __ YES ___ NO
14. __ YES NO
15. __ YES ___ NO
16. __YES ___ NO
17. __ YES ___ NO
18. __ YES ___ NO

LOCATION ACCEPT
1. __YES NO
2. __YES NO
3. __YES NO
4. __YES ___ NO
5. __YES NO
6. __YES ___ NO
7. __YES NO
8. __YES NO
9. __ YES NO
10. __YES NO
11. __YES ___ NO
12. __YES NO
13. __ YES NO
14. __ YES NO
15. __ YES NO
16. __YES NO
17. __YES NO
18. __YES ___ NO

LOCATION ACCEPT
1. __YES NO
2. __YES ___ NO
3. __YES NO
4. __YES NO
5. __YES ___ NO
6. __YES NO
7. __ YES NO
8. __ YES NO
9. __ YES NO
10. __YES NO
11. __YES NO
12. __YES NO
13. __YES ___ NO
14. __YES ___ NO
15. __YES ___ NO
16. __ YES NO
17. __ YES NO
18. __ YES NO

QA SIGNOFF:__________________________________________
SIGNATURE

DATE:..,............/ /

4-9-1 B/12/94



ATTACHMENT 1 
TO WORK INSTRUCTION 4-9

r ICV/OCV UPPER SEAL FLANGE (LID) 
TAB WIDTH MEASUREMENT 
(Figure A)

UD SEAL FLANGE 
(LID ON STAND)

MAINTAIN PARALLEL 
CONTACT AT THIS 
INTERFACE

LID NO-GO GAUGE

BODY NO-GO GUAGE

MAINTAIN PARALLEL 
CONTACT AT THIS 

INTERFACE

©
'© &

M
<D

BODY SEAL FL4NGE

ICV/OCV LOWER SEAL FLANGE 
(BODY) TAB WIDTH MEASUREMENT 
(Figure B)

Note: Contoct at location 1-1 and gap at location 2-2 is a No-Go condition indicating that the tab width is acceptable.
Contact or a gap at location 1—1 and contact at location 2-2 is a Go condition indicating that the tab width is unacceptable.

4-9ATT 8/12/94



ATTACHMENT 2 TO 
WORK INSTRUCTION 4-9

LID NO-GO GUAGE

CALIPER READING GAUGE THICKNESS

CALIPER

If a caliper reading is greater than
guage thickness then tab width is acceptable.
(Figure C)

4-9ATT2 8/12/94 =U



TRUPACT-II WORK INSTRUCTION

Title:
Instruction No.: 4.10 Rev 5

ICV/OCV Lid & Body Flange Groove 
Widths TRUPACT-II SN:

Page 1 Of 3

Applicable Drawings: 2077-500SNP, Sheet 7

SARP Requirements: Annual or after repairs. Chapter 8.0, Section 8.2.3.4,
Para. 8.2.3.4.2.1

Special Tools Required:
Plug Gauge (0.553) 
Plug Gauge (0.273) 
Precision Pin (.250) 
C-Clamp 4" Minimum

Softener Blocks (Brass or Aluminum) 
1/4" Thick X 1” Square Minimum

6" to 10" Adjustable Wrench

Spare Parts Required: N/A

Materials Required: N/A

Safety Requirements:
Standard Safety Requirements:

Safety glasses with side shields, use of chemicals requires side 
shields.
Hard toe shoes/boots required in all operating areas.
Hard hat required where possible injury from impact or falling 
objects could occur.

Pre-requisite Conditions:
Axial play measurements and tab width measurements have been made and 
ICV and OCA lids have been removed and are on stands.



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.10 Continued Page 2 Of 3

Instruction Steps:
1. At each of the 18 locations (does not have to be exact) insert the 

plug gauge (0.553) for lids and (0.273) for body and pass pin (.250) 
under plug gauge as defined in attachment one and record using 
Form 1. See Attachment 1, Figure A for Lid Groove and Figure B for 
Body Groove Measurements. This Step will be performed by QA.

(QA) Complete______________ Date___________

NOTE: If any location is unacceptable, proceed to step 2.

2. Install Softeners and "C" Clamp as shown in the approximate center of
the groove tab and tighten until the clamp will hold the softener in 
place. Complete_______________________ Date______________

3. Tighten "C" Clamp in 1/2 turns and measure groove per WI-10 until 
grooves are in conformance.

Complete_____________________ Date________________

C-CLAMP

SOFTENER

LOWER CBODY^ 
SEAL FLANGE

SOFTENER-ALUM INUM OR 
BRASS BAR

4. After grooves are in conformance, line through the no on original 
inspection report, date, then check the yes column.

Complete_____________________ Date________________

Verification Requirements:
Work instructions complete, copy made for file, original attached to 
the maintenance record. Forward documentation to TPME. Per section 
2.2 of te DOE/WIPP-93-lOOl. 



TRUPACT-II WORK INSTRUCTION

ContinuedInstruction No. 4.10 Of 3

Written By: Date:

Approved By Date:

- EngineeringApproved By:

Approved By - Safety Date

Approved By: M - Oper./Maint. Date:

Approved By:



ICV/OCV LID AND BODY FLANGE GROOVE WIDTHS 
WORK INSTRUCTION 4-10 FORM 1

ICV Lid S/N:.

LOCATION ACCEPT
1. __ YES NO
2. __ YES NO
3. __ YES ___ NO
4. __ YES ___ NO
5. __ YES ___ NO
6. __ YES NO
7. __ YES NO
8. __ YES NO
9. __ YES ___ NO
10. __ YES ___ NO
11. __ YES ___ NO
12. __ YES NO
13. __ YES ___ NO
14. __ YES ___ NO
15. __ YES ___ NO
16. __ YES ___ NO
17. __ YES NO
18. __ YES ___ NO

ICV Body S/N:.

SEAL TEST--- 15

LOCATION ACCEPT
1. __YES ___ NO
2. __YES NO
3. __YES NO
4. __ YES ___ NO
5. __ YES NO
6. __ YES NO
7. —YES ___ NO
8. __ YES NO
9. __YES ___ NO
10. __ YES NO
11. __ YES NO
12. __ YES ___ NO
13. __ YES ___ NO
14. __ YES NO
15. __YES NO
16. __YES NO
17. __ YES ___ NO
18. __ YES NO

OCV Lid S/N:.

LOCATION ACCEPT
1. __YES NO
2. __YES NO
3. __YES NO
4. __YES NO
5. __YES NO
6. __ YES NO
7. __ YES NO
8. __ YES NO
9. __ YES NO
10. __YES NO
11. __YES NO
12. __YES NO
13. __YES ___ NO
14. __YES NO
15. __ YES NO
16. __YES ___ NO
17. __ YES NO
18. __YES ___ NO

OCV Body S/N:.

UNE FOR
SEAL TEST

LOCATION ACCEPT
1. __ YES NO
2. __ YES NO
3. __YES NO
4. __ YES ___ NO
5. __ YES ___ NO
6. __YES ___ NO
7. __ YES ___ NO
8. __YES NO
9. __YES NO

10. __ YES ___ NO
11. __ YES ___ NO
12. __ YES NO
13. __ YES ___ NO
14. __YES NO
15. __ YES ___ NO
16. __ YES NO
17. __ YES NO
18. __ YES NO

QA SIGNOFF:__________________________________________
SIGNATURE

DATE:_______ t_______ L

4-10 8/22/94



Attachment 1 
WI 4.10 
Form 1

OCV Groove Width 
Measurement Locations

OCV Upper Lid 

OCV Upper Lid S.N.

«cn« tear iocmion

SCAL.test PORT Access MOLC 
INUNLOOCCO POSIVIOM

10 •
OCV Lower Body 

OCV Lower Body S.N__

Location Accept
1. Yes__No__
2. Yes__No__
3. Yes__No__
4. Yes__No__
5. Yes__No__
6. Yes__No__
7. Yes__No__
8. Yes__No__
9. Yes__No__

10. Yes__No__
11. Yes__No__
12. Yes__No__
13. Yes__No__
14. Yes__No__
15. Yes__No__
16. Yes__No__
17. Yes__No__
18. Yes__No__

Location Accept
1. Yes_ No__
2. Yes__ No__
3. Yes_ No__
4. Yes__ No__
5. Yes__ No —
6. Yes_ No__
7. Yes__No__
8. Yes__ No —
9. Yes_ No —

10. Yes__ No__
11. Yes__.No__
12. Yes_ No__
13. Yes__ No__
14. Yes .No
15. Yes .No
16. Yes .No
17. Yes__.No__
18. Yes No



Accacnment ^ 
WI 4.10

Figure A Figure B



TRUPACT-II WORK INSTRUCTION

Title: ICV/OCV Upper Main O-Ring Seal 
Groove Depth Measurement &

Instruction No.: 4.11 Rev 5
TRUPACT-II SN:

Surface Finish Page 1 Of 3

Applicable Drawings: 2077-500SNP, Sheet 7

SARP Requirements: Annual or after repairs. Chapter 8.0, Section 8.2.3.4,
Para. 8.2.3.4.2.4

Special Tools Required:
Surface Finish Comparator Plate 
Digital Depth Micrometer
Surftest 211 (finish tester) or equivalent

Spare Parts Required: N/A

Solvent (Re-agent Alcohol) or cleaning agent containing 
no more than 250 PPM ChlorideMaterials Required:
Lint-Free Rags

Safety Requirements:
Prior to use of handling of any chemical:

Review Material Safety Data Sheet (MSDS) for each chemical to be 
used. Use Personal Protective equipment/clothing specified in the 
exposure controls/personal protection section of the MSDS.

Standard Safety Requirements:
Safety glasses with side shields, use of chemicals requires side 
shields.
Hard toe shoes/boots required in all operating areas.
Hard hat required where possible injury from impact or falling 
objects could occur.

Pre-requisite Conditions:
Axial play, flange, tab width and body flange widths have been taken 
and lids are on stands.



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.11 Continued Page 2 Of 3

Instruction Steps:
1. If not already done, remove the ICV/OCV upper and lower main 

O-Rings.

NOTE: If O-Rings are being changed per annual requirement, discard.
If not, clean thoroughly and place in plastic bag. Label the bag 
with "Upper Main, Lower Main O-Rings For Unit No. ___________”.

2. Using solvent and lint-free rags, thoroughly clean the grooves.

NOTE: Measurement applies to upper seal grooves only. Steps 3, 4 and 
5 will be performed by QA. Also the associated Forms shall be 
signed by QA.

3. At the existing marks 2, 4, 6, 8, 10, 12, 14, 16 & 18 (does not 
have to be exact) insert the depth micrometer with the long 
side of the base up, maintain base flush, take reading and 
record using Form 1. If at any location reading is not between 
0.253 inch and 0.247 inch, notify TPME (See Attachment 1,
Figure A).
Record Micrometer SN__________Cal Due Date____________

4. Using the Comparator Plate or Surftest 211 instrument, check 
surface finish of the bottom of both upper and lower O-Ring 
grooves at locations 2, 4, 6, 8, 10, 12, 14, 16 & 18 and record 
using Form 2 (See Attachment 1, Figure B).

5. Using the Comparator Plate or Surftest 211 instrument, check 
surface finish of the seal flange surfaces of ICV and OCV lids 
at locations 2, 4, 6, 8, 10, 12, 14, 16 & 18 and record using 
Form 3 (See Attachment 1, Figure B).

NOTE: If surface finish at any location in either Step #4 or #5 
exceed 125 micro inches, notify TPME.

NOTE: After completion of this instruction, remove measuring bands.



TRUPACT-II WORK INSTRUCTION

Instruction No 4.11

Verification Requirements:
Work instructions complete, copy made for file, original attached to 
the maintenance record. Forward docmentation to TPME. Per section 
2.2 of the DOE/WIPP-93-10Q1.

Written By: Date

Approved By: - QA

Approved By: - Engineering

Approved By: - Safety

Approved By: - Oper./Maint. Date:

Approved By:



ICV/OCV UPPER MAIN O-RING SEAL GROOVE DEPTH MEASUREMENT
WORK INSTRUCTION 4-11 FORM 1

ICV Body S/N:.

UNC FOft
sew. rest15

ICV UPPER MAIN O-RING 
LOCATION ACCEPT

2. __ YES ___ NO

4. __ YES ___ NO

6. __ YES ___ NO

8. __ YES NO

10. __ YES NO

12. __YES ___ NO

14. __ YES ___ NO

16. __ YES NO

18. __ YES NO

NOTE: Groove Depth Is 0.250 Inches _± 0.003 Inches (0.247 to 

QA SIGNOFF:____________________________________________________
SIGNATURE

OCV Body S/N-

sew. tsst

5 _

OCV UPPER MAIN O-RING 
LOCATION ACCEPT

2. __ YES ___ NO

4. __ YES ___ NO

6. __ YES __ NO

8. YES NO

10. __ YES .___NO

12. YES NO

14. YES NO

16. __ YES ___NO

18. YES NO

.253 Inches) If Any Location is Not In Tolerance. Contact TPME. 

__________________ DATE:_______ l_______ /

4-11-1 8/22/94



ICV/OCV UPPER/LOWER O-RING GROOVE SURFACE FINISH
WORK INSTRUCTION 4-11 FORM 2

ICV Body S/N:__________ OCV Body S/N:.

ICV UPPER MAIN FINISH 
LOCATION ACCEPT

2. __ YES NO

4. __ YES ___ NO

6. __ YES ___ NO

8. __ YES NO

10. __ YES NO

12. __YES NO

14. __ YES NO

16. __ YES NO

18. __ YES NO

ICV LOWER MAIN FINISH 
LOCATION ACCEPT

2. YES ___ NO

4. __YES ___ NO

6. __ YES NO

8. __ YES NO

10. __ YES NO

12. __ YES ___ NO

14. __ YES NO

16. __ YES NO

18. YES NO

OCV UPPER MAIN FINISH 
LOCATION ACCEPT

2. __YES ___ NO

4. __ YES ___ NO

6. __ YES NO

8. __YES ___ NO

10. __YES NO

12. __YES NO

14. __YES NO

16. __YES NO

18. YES NO

OCV LOWER MAIN FINISH 
LOCATION ACCEPT

2. __ YES ___ NO

4. __YES ___ NO

6. __YES ___ NO

8. __ YES NO

10. __YES ___ NO

12. __ YES ___ NO

14. __YES ___ NO

16. __ YES ___ NO

18. YES NO

NOTE: If Surface Finish at any Location Exceeds 125 Micro Inches, Notify TPME.

QA SIGNOFF;_________________________________________________________________________ DATE;_______ /_______ /
SIGNATURE

A-11-2 8/22/94



ICV/OCV LID SEAL FLANGE FINISH
WORK INSTRUCTION 4-11 FORM 3

ICV Lid S/N:.

O 10 »

ICV LID SEAL FLANGE 
LOCATION ACCEPT

2. __YES ___NO
4. __YES ___NO
6. __YES ___NO
8. __YES ___NO
10. __YES ___NO
12. __YES ___NO
14. __YES ___NO
16. __YES ___NO

18. __YES NO

OCV Lid S/N-

OCV UPPER SEAL FLANGE 
LOCATION ACCEPT

2. __ YES NO

4. __ YES NO

6. __ YES NO

8. __ YES NO

10. __ YES ___ NO

12. __ YES ___ NO

14. __ YES NO

16. __ YES NO

18. __ YES ___ NO

DATE;_______ L

NOTE: If Surface Finish at any Location Exceeds 125 Micro Inches, Notify TPME. 

QA SIGNOFF;_____________________________________________________________________ X
SIGNATURE

4-11-3 6/22/94



ICV UPPER/LOWER MAIN O-RING GROOVE SURFACE FINISH
Work Instruction No. 4.11 

FORM 2

TRUPACT-II UNIT No.

Upper Main Surface Finish 
Location / Reading

2

4
6

8

10
12
14
16
18

inches
inches
inches
inches
inches
inches
inches
inches
inches

Lower Main Surface Finish 
Location / Reading

2

4
6

8

10
12
14
16
18

inches
inches
inches
inches
inches
inches
inches
inches
inches

NOTE: If surface finish at any location exceeds 125 micro inches, notify TPME. 
QA SIGN OFF _________________ t____________ (______________

Signature Initials Date



OCV LID SEAL FLANGE SURFACE FINISH
Work Instruction No. 4.11 

FORM 5

TRUPACT-II Unit No. ____________

Seal Flange Surface Finish 
Location / Reading

2 inches
4 inches
6 inches
8 inches
10 inches

12 inches
14 inches

16 inches
18 inches

NOTE: If surface finish at any location exceeds 125 micro inches, notify TPME

QA SIGN OFF ________________ i_____________ L___________
Signature Initials Date



Figure B



TRUPACT-II WORK INSTRUCTION

Title: Minor Repair of Vessel O-Ring
Sealing Surface ICV/OCV, Minor 
Repair of Wall Surface ICV/OCA 
fExposed Surfaces)

Instruction No.: 4.12
Revision No. 4
Page 1 Of 3

Applicable Drawings: 2077-500SNP, Sheet 7

SARP RaquireMnts: As required. Chapter 8.0, Section 8.2.3.4, Para 8.2.3.4.2.4

Special Tools Required:
Lifting Equipment
Mass Spectrometer Leak Detector
Lid Stands
ICV/OCV Vent Port Pressure Relief Tools 
ICV/OCV Leak Check Tools 
Ultrasonic Thickness Gauge

Spare Parts Required: N/A

Materials Required:
400 - 600 Grit Emery Cloth (do not use emery cloth that has been used 
on dissimilar metal)
Solvent (reagent alcohol) or cleaning agent containing no more than 
250 ppm chloride ion 
Lint Free Rags 
Helium

Safety Requirements:
Prior to use of handling of any chemical:

Review Material Safety Data Sheet (MSDS) for each chemical to be 
used. Use Personal Protective equipment/clothing specified in the 
exposure controls/personal protection section of the MSDS.

Standard Safety Requirements:
Safety glasses with side shields, use of chemicals requires side 
shields.
Hard toe shoes/boots required in all operating areas.
Hard hat required where possible injury from impact or falling 
objects.

Pre-requisite Conditions:
1. ICV/OCA lid(s) must be removed for seal surfaces.
2. This work instruction is applicable to operational replacement 

requirements or preventive/periodic maintenance requirements.



TRUPACT-II WORK INSTRUCTION

Title: Minor Repair of Vessel O-Ring
Sealing Surface ICV/OCV, Minor 
Repair of Wall Surface ICV/OCA

Instruction No.: 4.12 Rev 5
TRUPACT-II SN:
Page 1 Of 3

Applicable Drawings 2077-500SNP, Sheet 7

SARP Requirements: As required, Chapter 8.0, Section 8.2.3.4, Para 8.2.3.4.2.4

Special Tools Required:
Lifting Equipment
Mass Spectrometer Leak Detector
Lid Stands
ICV/OCV Vent Port Pressure Relief Tools 
ICV/OCV Leak Check Tools 
Ultrasonic Thickness Gauge

Spare Parts Required: N/A

Materials Required:
400 - 600 Grit Emery Cloth (do not use emery cloth that has been used 
on dissimilar metal)
Solvent (reagent alcohol) or cleaning agent containing no more than 
250 ppm chloride ion 
Lint Free Rags 
Helium

Safety Requirements:
Prior to use of handling of any chemical:

Review Material Safety Data Sheet (MSDS) for each chemical to be 
used. Use Personal Protective equipment/clothing specified in the 
exposure controls/personal protection section of the MSDS.

Standard Safety Requirements:
Safety glasses with side shields, use of chemicals requires side 
shields.
Hard toe shoes/boots required in all operating areas.
Hard hat required where possible injury from impact or falling 
objects could occur.

Pre-requisite Conditions:
1. ICV/OCA lid(s) must be removed for seal surfaces.
2. This work instruction is applicable to operational replacement 

requirements or preventive/periodic maintenance requirements.



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.12 Continued Page 2 Of 3

Instruction Steps:
Indicate [/] the applicable component(s) to be repaired. All 
others can be checked as "Not Applicable” (N/A).

( ) ICV O-Ring Sealing Surface
( ] OCV O-Ring Sealing Surface

1. Using solvent and lint free rags, thoroughly clean area to be 
repaired.
Complete_______________ Date______________

2. Using emery cloth, polish affected area until smooth. (Polish 
strokes should be limited to strokes that are parallel to 
machine marks.)
Complete_______________ Date______________

3. Clean repaired area to remove any residue.
Complete_______________ Date______________

4. Perform maintenance verification leak test.
Complete_______________ Date______________

[ ] ICV Exposed Surfaces
[ ] OCA Exposed Surfaces

Note: While performing step 2., take UT measurements to 
ensure acceptable wall thickness tolerance.

5. Using Attachment 1., record UT measurements prior to and after 
performing step 2.
Complete_______________ Date______________

6. Perform Steps 1 through 3 above.
Complete_______________ Date______________
Record UT Instrument SN______________Cal Due Date____________



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.12 Continued Page 3 Of 3

Verification Requirements:
Work instructions complete, copy made for file, original attached to 
maintenance record. Leak test data sheets complete and attached to 
maintenance record. Forward documentation to TPME. Per section 2.2 
of the DOE/WIPP-93-1001.

Written By:

Approved By:

Approved By: - Engineering Date:

Approved By: - Safety Date

Approved By: ^ - Oper./Maint.

Approved By: Date:



ATTACHMENT 1. TO 

WORK INSTRUCTION 4.12

ULTRASONIC TEST COT3 MEASUREMENTS
ICV LOWER HEADTRUPACT- ICV No.

THICKNESS THlCKNESS
^ REFERENCE LlHE

BEFORE AFTER

* NOTt SHOW LOCATIONCSj OF 
INDI CAT IONCSD ON FIGURES 
DOTTED LINES ARE 12" APART

SEAL Fl .NGE
____

l\
SEAL TEST PQC T

BOOT SH ELL

|

|

wI 4- 12- 1



TRUPACT-II WORK INSTRUCTION

Title: Replacement/Inspection/Measurements 
ICV Honeycomb Spacers

Instruction No.:
TRUPACT-II SN:
Page 1 Of

4.13

6

Rev 5

Applicable Drawings: 2077-500SNP, TRUPACT-II SARP Drawing, Sheets 3 and 6
2077-1120, Quality Level and Spare Parts List TRUPACT-II

SARP Requirements: There are no SARP requirements for this work instruction.
The spacers are to be replaced if damaged and must be 
removed prior to the performance of the liquid penetrant 
requirements of Chapter 8.0, Para. 8.2.1.1.

Special Tools Required:
2 Each ICV Lid Stands 
ICV Work Platform 
OCA Work Platform 
OCA Lid Stand
Lower Spacer Lifting Slings 
8 Foot Aluminum Step Ladder 
ACGLF Lift Fixture 
Crane
Torque Wrench 22-28 inch pounds with Flat Blade 3/8 inch tip with 
Screwdriver Socket 
8 Foot Aluminum Level 
24 Inch Scale

Spare Parts Required:
Upper Honeycomb Spacer (PN 2077-053A1)
Lower Honeycomb Spacer (PN 2077-053A2)
6 Each Round Head Aluminum Screws 1/4 inch x 20 inch x 3/4 inch (PN 
2077-180-20)
6 Each Flat Head Aluminum Screws 1/4 inch x 20 inch x 3/4 inch (PN 
2077-180-10)
U Type Fasteners 1/4 inch x 20 inch (PN 2077-180-23)
Flat Washer Stainless Steel 5/16 inch Nominal (PN 2077-180-6)

Materials Required:
Double-sided Adhesive Tape (PN 2077-180-26)
Solvent (Re-agent Alcohol) or cleaning agent containing no more than 
250 PPM Chloride Ion 
Lint-Free Rags



TRUPACT-II WORK INSTRUCTION

Title: Replacement/Inspection/Measurements 
ICV Honeycomb Spacers

Instruction No.:
Revision No. 4

4.13

Page 1 Of 6

Applicable Drawings: 2077-500SNP, TRUPACT-II SARP Drawing, Sheets 3 and 6
2077-1120, Quality Level and Spare Parts List TRUPACT-II

SARP Requirements: There are no SARP requirements for this work instruction.
The spacers are to be replaced if damaged and must be 
removed prior to the performance of the liquid penetrant 
requirements of Chapter 8.0, Para. 8.2.1.1.

Special Tools Required:
2 Each ICV Lid Stands 
ICV Work Platform 
OCA Work Platform 
OCA Lid Stand
Lower Spacer Lifting Device 
8 Foot Aluminum Step Ladder 
ACGLF Lift Fixture 
Crane
Torque Wrench 22-28 inch pounds with Flat Blade 3/8 inch tip with 
Screwdriver Socket 
8 Foot Aluminum Level 
24 Inch Scale
6 Each 3/16 inch by 7 ft. Alignment Rods

Spare Parts Required:
Upper Honeycomb Spacer (PN 2077-053A1)
Lower Honeycomb Spacer (PN 2077-053A2)
6 Each Round Head Aluminum Screws 1/4 inch x 20 inch x 3/4 inch (PN 
2077-180-20)
6 Each Flat Head Aluminum Screws 1/4 inch x 20 inch x 3/4 inch (PN 
2077-180-10)
U Type Fasteners 1/4 inch x 20 inch (PN 2077-180-23)
Flat Washer Stainless Steel 5/16 inch Nominal (PN 2077-180-6)

Materials Required:
Double-sided Adhesive Tape (PN 2077-180-26)
Solvent (Re-agent Alcohol) or cleaning agent containing no more than 
250 PPM Chloride Ion 
Lint-Free Rags



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.13 Continued Page 2 Of 6

Safety Requirements:
Prior to use of handling of any chemical:

Review Material Safety Data Sheet (MSDS) for each chemical to be 
used. Use Personal Protective equipment/clothing specified in the 
exposure controls/personal protection section of the MSDS.

Standard Safety Requirements:
Safety glasses with side shields, use of chemicals requires side 
shields.
Hard toe shoes/boots required in all operating areas.
Hard hat required where possible injury from impact or falling 
objects could occur.
Leather palm gloves (Required while handling honeycomb).

Pre-requisite Conditions:
The ICV assembly contains no payload and has been radiological 
surveyed and certified clean. The ICV lid with spacer installed is 
on a stand.

Instruction Steps:
NOTE: This work instruction may be performed with the ICV body

installed in the OCV but will normally be performed with the 
ICV body in the proper work stand.

NOTE: The upper and lower spacers may be replaced independently, 
therefore, sequence of work steps may be performed as 
conditions allow.

The following steps apply to the Upper Spacer.

1. Remove the 6 round head aluminum screws and store for possible 
further use.

2. Using appropriate lift fixture, raise lid to clear the spacer 
and place lid on an empty stand (See Attachment 1, Figure A).

NOTE: The following steps 3 through 6 may be performed at any time 
but must be completed before spacer is installed.

3. Remove the wiper o-ring. If o-ring is to be replaced per the
annual requirement, discard. If not, thoroughly clean the 
o-ring using solvent and lint-free rags and place in plastic 
bag or other suitable protective cover and label "Wiper O-Ring 
For TRUPACT-II SN_______________".

4. Thoroughly clean the wiper o-ring holder using solvent and 
lint-free rags.

5. Inspect the o-ring holder for deformation and verify that all 
screws are in place. Replace any missing screws. If 
deformation is found, notify TPME for resolution.



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.13 Continued Page 3 Of 6
Instruction Steps

6.

7.

NOTE:

8.

NOTE:

9.

NOTE:

10.

NOTE:

11.

12.

Continued:
Inspect the U-type fasteners for thread or other visible 
damage. Replace as required using double-sided tape to hold in 
place.

Complete______________ Date___________

Inspect the surface plate of the spacer for damage such as deep 
gouges or punctures.

If damage is found, notify TPME for resolution.

Remove the spacer from the stand and place on a flat surface 
taking proper care not to damage the plate (See Attachment 1, 
Figure B).

The spacer weighs approximately 100 pounds. Due to the bulk 
and shape of the spacer, 2 or more personnel should be assigned 
to handle the spacer. Personnel handling the spacer should 
wear leather gloves to prevent hand injury.

Place the 8 ft. aluminum level horizontally (Attachment 1, 
Figure C) across the top of the dome so that measurements can 
be taken from either end of the level. Place the level so that 
either end is approximately aligned with any of the 6 bolt 
holes. Maintain the level horizontal and using the scale, 
measure from the flat surface to the bottom edge of the level 
at all 6 bolt hole locations and record (See Attachment 1, 
Figure D).
1 2 3 4 5 6
Add the measurements and divide by 6, if the result is less 
than 11 inches, notify the TPME for resolution .

Complete______________ Date___________

The following steps are valid for installing the inspected 
spacer or a replacement.

Place the spacer on an empty ICV lid stand.

If liquid penetrant examination of the lid is to be performed, 
delay until PT is complete.

Place double sided tape on U type fasteners. Align washer 
holes with holes in the U type fasteners. Attach washers to 
double sided tape.

Return ICV lid to stand and lower into position over spacer 
ensuring that the bolt holes in spacer are aligned with the 
holes in the U type fasteners.



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.13 Continued Page 4 Of 6
Instruction Steps

13.
Continued:
Inspect the screws for thread or head damage, 
discard and obtain replacements.

If damaged,

14. Record the torque wrench SN and Cal. Due Date

15. Install screws and torque to 22-28 inch pounds.

16. Install wiper o-ring per work instruction WI-4-2. The ICV lid 
is now ready for installing to ICV body.

NOTE: The following steps may be performed any time the lower spacer 
is accessible.

17. Place 8 ft. aluminum ladder in ICV vessel to allow personnel to 
access the spacer lift attachment points.

18. Using an overhead crane, attach the spacer removal device and 
lower until aligned.

19. Attach removal slings (with the legs 120° apart) to the spacer 
at appropriate clip locations.

20. Remove the 6 flat head screws that hold the spacer to the 
clips.

21. Remove personnel and ladder from vessel.

NOTE: Personnel handling the spacer should wear leather gloves to 
prevent hand injury.

22. Slowly raise the spacer out of the cavity and move to an area 
with a flat surface and place with the surface plate down.
This requires that the spacer be up-ended. The spacer weighs 
approximately 100 pounds and due to the bulk will require 2 or 
more people to handle.

23. Place the 8 ft. aluminum level horizontally across the dome so 
that the measurements can be made on either end (Attachment 1, 
Figure B). Move the level so that one end is approximately 
aligned with any bolt hole. Repeat until a measurement has 
been made at all 6 bolt hole locations and record.
1 ____ 2 ____ 3 ____ 4 ____ 5 ____ 6 ____

Complete ______________ Date __________

NOTE: If any measurement is less than 10 1/2 inches, notify TPME for 
resolution (See Attachment 1, Figures C and D).

NOTE: This step must be completed before installing lower spacer but 
can be performed at any time after initial removal.



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.13 Continued Page 5 Of 6

Instruction Steps Continued:24. Place 8 ft. aluminum ladder in vessel to allow personnel access.
25. Inspect bottom of vessel for moisture or water and if found, remove using absorbent material.
26. Inspect the U type fastener for thread or other damage and if damaged, discard and replace using double-sided tape to hold in place.
27. Place double sided tape on U type fasteners. Align 5/16 inch washer holes in U type fastener. Attach washers to double sided tape.
28. Remove the ladder from the vessel.
NOTE: If liquid penetrant exam is being performed, delay the following until completed.
NOTE: The following steps are valid for either an inspected spacer or a replacement.
29. Up-end the spacer and attach the removal device.
30. Raise the spacer and align with the ICV cavity.
31. Install the 6 alignment rods in the U type fasteners (See Attachment 1, Figure G). Align and lower spacer so that the alignment rods are in the screw slots. Continue to lower spacers until in place (See Attachment 1, Figures H and I).
32. Remove the alignment rods.
33. Place ladder in vessel for personnel access.
34. Install screws and torque to 22-28 inch pounds.
35. Detach the removal device and remove from cavity.
36. Remove personnel and ladder from vessel.
NOTE: The ICV is now ready for re-assembly.



TRUPACT-II WORK INSTRUCTION

Instruction No. 4.13 Continued Page 6 Of 6

Verification Requirements:
Work instructions complete, copy made for file, original attached to 
the maintenance record. Forward documentation to TPME. Per section 

2.2 of the DOE/WIPP-93-1001.

Approved By:

Date: 71.Approved By: - Engineering

Approved Byy - Safety

- Oper./Maint.Approved By: ^

Approved By:
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DOE/WIPP- 93-1001 January 14, 1994

ATTACHMENT E

Miscellaneous System Interface and Tool Drawings

• Drawing No. 2077-300, Rev. B, 8 sheets, "TRUPACT-II Interface Control
Drawings"

• TRUPACT-II Leak Test and Vent Port Tool Drawings:

• Drawing No. 2077-091, Rev. E, 3 sheets, "TRUPACT-II ICV and OCV Vent 
Plug Removal/Pressure Relief Tools"

• Drawing No. 2077-092, Rev. C, 1 sheet, "TRUPACT-II OCV and ICV Outer 
Vent Plug Removal and Installation Tool”

• Drawing No. 2077-093, Rev. C, 1 sheet, "TRUPACT-II ICV/OCV Seal Leak 
Check Tools"

• Drawing No. 2077-094, Rev. D, 1 sheet, "TRUPACT-II ICV and OCV Seal 
Check Port Plug Installation/Removal Tools"

• Drawing No. 2077-095, Rev. F, 1 sheet, "TRUPACT-II ICV/OCV Leak 
Detection Tool"

• Drawing No. SK-1104, Rev. None, 1 sheet, "Spacer Removal Sling"

• ACGLF drawings:

• Drawing No. 2014-060, Rev. 0, 3 sheets, "(ACG) Lift Fixture Top Assembly"

• Drawing No. 2014-061, Rev. 0, 3 sheets, "(ACG) Lift Fixture Frame 
Weldment"

• Drawing No. 2014-062, Rev. 0, 3 sheets, "(ACG) Lift Fixture Upper Structure 
Turntable Weldment"

• Drawing No. 2014-063, Rev. 0, 3 sheets, "(ACG) Lift Fixture Counterweight 
Fabrication and Assembly"

• Drawing No. 2014-064, Rev. 0, 3 sheets, "(ACG) Lift Fixture Leg Weldment 
and Miscellaneous Details"

• Drawing Nos. 2014-400-AB, Rev. 0, 1 sheet, 2014-410-AB, Rev. 0, 5 
sheets, and 2014-420-AB, Rev. 0, 3 sheets, ACGLF Control Console

• Drawing No. 2077-022, Rev. M, 3 sheets, "TRUPACT-II Tiedown Assembly"

E-1
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DETAIL C

"LOCKED" 
DETAIL B

• I 3/16" IN
PALM OF HOOKLIFT FIXTURE

DETAIL A
(ROTATED 90•)

LIFT FIXTURE — 
WITH SHORT LEGS

SEE DETAIL B A C
FACILITY CRANE 

(SUPPLIED BY OTHERS) PALM OF HOOK
LIFT FIXTURE — 
WITH SHORT LEGS

8 1/2 TON SHACKLE 
(SEE DETAIL A) LOAD BALANCE 

WEIGHT SYSTEM
PALM OF HOOK

LIFT FIXTURE

CONTROL/OPERAT ION 
CABLE (SO FT. LONG)

24.4
CLEAR

B8.0

, - MIN 
2.0 CLEAR

152.8

ACC LIFT FIXTURE 
CONTROL CONSOLE 121.8

LEGS (3) FOR 
OCV COVER LEGS 
(14.3 LENGTH)

108.5

LEG SUPPORT 
STAND
(SUPPLIED BY 
OTHERS SEE 
SHT. 2)
LEGS (3) FOR 
ICV/PALLET 
(85.9 LENGTH)

GROUND LEVEL GROUND LEVEL
EL. 0‘-0 El. O'-O

OCA COVER HANDLING
I I FT FIXTURE/OCA COVERLEG CHANGING SUPPORT STAND

fsgllEXe/TO*q N.U.SWANNACK, 9-18-88(SUPPLIED BY OTHERS)
Ps/SO</l&8M&

WTO W. HENKE l
APTOM.R, RICHARDS'S-16-86 CONTAINER PAYLOAD LOADING/UNLOADING HAfOLING -INSIDE FACILITY
APTOS. A,PORTER I 9-1 LIFT FIXTURE - TRUPACT II
WTO HERB WUNSCH19-16-86

INTERFACE CONTROL DRAWINGWTO D. L ■ SWANNACKI S-16-68
OA OOE R.a.lVAD0TII9-18-86
CHECK G.E.HILL

O^Y i wfXT ASSV

UNLESS 07WCRSSSC SP£CIF£D CfcCNS'OKS ARC 91 *«Ch£S
----------------- 3 PUCE OCCMALS * H/A

2 PUCC OSC3MALS A VA 2077-300rRACftONS A VA



FACILITY CRANE 
(SUPPLIED BY OTHERS)

i.TR DESC*-©7iD*. 5A7E BT

B SEE DCN **

FACILITY CRANE
(SUPPLIED BY OTHERS)

LIFT FIXTURE 
WITH LONG LEGS

LIFT FIXTURE 
WITH LONG LEGS

197.5

CV COVER HANDLING 1 I FT FIXTURE/PALLET CONNECTION PAYLOAD HANDLING

1 R£l N. J . SWANNACK 9-1 $-88
~T............. .... APPD

1 APPD

| APPD U. R. R i CHA&OS'* 6-eS
J »PPDS-A.PORTER 's-IWB

1 APPD D. L . SWANNACK! 8-I6-S8
i OA JOE R.OllVADOtl'S-lt-M
i CHECK G.E.HILL 19-7-88

IftM • Nrr* assv 9»aw>; mtm ■
UNLESS OlMfRttSE SP£OF£D Ott&ttSlONS Aft£ ft WCHtS 
TOLCfSANCES: 3 ?IAC£ 0CC3M&LS * H/A
rRACnOMS ± */* 2 P1ACC DCCMALS t */*
AKZTJES * VA 1 RtAC£ C€C?WA; t «/A

NUCLC/IR

A Peeifk Nue»«er
rr^ru*- w*v

CONTAINER PAYLOAD LOADINGAJNLOADING HANDL I WO-1 NS I DC FACILITY 
LIFT FIXTURE - TRUPACT I I

INTERFACE CONTROL DRAWING

SCALE 1/16 , ** N/A

Ptv g »s*trr $ or &

DWS
StZ£
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SESSION h:STO»y

IT* KsewP'noN DATE 4k
B SEE DCN

MOBILE C»AME 
(PROVIDED BY OTHERS)

MOBILE CRANE
(PROVIDED BY OTHERS)

I o ;

PALM OF HOOK

OP HOOK
LIFT FIXTURE 
W/LONG LEGS

35.2
OCA COVER 

REMOVAL
GUIDE TUBE (3 PLCS)

PALM OF HOOK

LIFT FIXTURE 
W/SHORT LEGS

105.4

73.4

TOP OF
77.5

2* MIN. CLEAR
34.0

237.7
OCA COVER

REMOVAL

121.B
S2.B 69.2

OUTER CONTAIMCNT 
ASSEMBLY COVER

INNER CONTAIMtCNT 
VESSEL COVER

40 MAX. 40 MAX

OCV & ICV COVER HANDLING PAYLOAD HANDLiNG
COVER SUPPORT STANDS -SEE SHT 3 
(SUPPLIED BY OTHERS)

. M. J. SWAiNHACK! mm NUCLE/TO.
FWEKJlQNEi

aMra a Pectfic Company
BFW rtOfRAl WAY. WASMtMCTON

Am
Am
•WOW.HEMCEL 19-16-88
Am M.R.RI CHARDSi CONTAINER PAYLOAD LOADING/UNLOADING HANDLING -OUTSIDE FACILITY 

TRUPACT 11
AWOS. A. PORTER i 9-16-68
Am HERB- WUHSCHi 9H6-B8
DPPD D. L. SWANNACKI 9-16-88 INTERFACE CONTROL DRAWING
OA JOE R.OUVASOTIi 9-16-88

SCALE: 1/24 IWT. N/AOCCK G.E.HILL 19-7-88
1 OTY wcrr assv warn \ »>4M8 REV:

jnlxss oTHCftwst specifi£a
TOIEHANCCS:
HUCTIOMS * fh
ANSLES 2 tMA

DadCWSKXS ARC M MCHC5
3 *U£g ^CMACS * e^A
2 PLACE 3CGUALS * W*
% PLACE SCCMAC ± ts/k

DWG
S2£

D
owe NO.

2077-300 ^



• ocv & icv seal
TEST PORTS (TYP)

TOOL BOX

TRAILER 
SPARE TIRE

ESTIMATED WE IGHTS:
MAXIMUM TOTAL SYSTEM WEIGHT
TRAILER WEIGHT (W/TOOLS. SPARE TIRE A TIEDOWN BRKTS)

DIFFERENCE:
TOTAL CONTAINER WEIGHT W/O PAYLOAD (11.985 X 3 CONTAINERS) 
MAXIMUM TOTAL PAYLOAD WEIGHT DIFFERENCE:

PAYLOAD WEIGHT PER CONTAINER

A
spring ride

62,000 lbs 
9,120 lbs

ITR DESCS=‘ Zk 3>
s SEE DO.

102.0 MAX.

52.680 lt>s 
35,955 lt»
16.925 lb*

5.640 lbs

AIR RIDE
62.000 lb*. 
10.020 lb*.
51.980 lbs. 
35.955 lb*. 
16.025 lbs.

5.340 lbs.

APPD
APPD
APPD V.MEMai
APPD M.a.aiONMDS
APPD S.A.POITCA

appd a.t.oMvtaifceK
Oa *nc «.a.iv«aoti

.. i OCCK a.t.Miu

»TtM MTr *s$v o*a«m mtea »a»'l

UNLESS OlftCAMSE scores 
TOLEKANCCS
FACTIONS A
ANCLES 4 VA

omnsiOH* arc m mches
3 PLACE OECMALS & tyA
2 PLACE DECIMALS 4 life
1 PLACE OEOMA*. 4 St/A

& NUELOW
P/tEIC/HalME*

A Pacific Nuetaor Cempeny

CONTAINER/ntAILER ASSELSLY (CLOSE AXLE) 

TRUPACT II
interface control drawing

SCAU: 1/24 :»T N/A
■SHEFT 7 Of 8

2077-300



r

TOOL BOX-
OCV & ICV SEAL 
TEST PORTS (TYP)

ITR Otsr^'Pt.of. 1 ATE 5t

B SEE OCN

TRAILER
SPARE TIRE

~ 20* .
y- ICV VENT POR" (TYP)

’ 113 FLEET

- IS’w / / CONTAINER £
TO REAS AXLE

TYP / ' /
j l/^ OCV VENT PORT (TYP)

96-1/2

102.0 MAX.

ESTIMATED WEIGHTS

MAXIMUM TOTAL SYSTEM WEIGHT
TRAILER WEIGHT (W/TOOLS. SPARE TIRE A TIEDOWN BRKTS)

DtfFERENCE:
TOTAL CONTAINER WEIGHT W/O PAYLOAD (11,985 X 3 CONTAINERS) 
MAXIMUM TOTAL PAYLOAD WEIGHT DIFFERENCE:

PAYLOAS WEIGHT PER CONTAINER

PROTOTYPE 
62.000 lbs.

9.640 lbs. 
52.360 lbs. 
35,955 lbs. 
16,405 lbs.

S.AS.8 lbs.

FLEET
62,000 lbs.
9,800 lbs. 

52.200 lbs. 
35.955 lbs.
16,245 lbs.

5.415 lbs.

Riu t A-HMUH
j A**B
1

ANNO
1

AW V.IOKtl.
1

AW «.».«IOWNK

AW t.A.PORTIA

i AW

0* jai s.&iwwKHt

CHECK

■Tm ‘ Nf>® ASSV OAav.* flBriAtt

otmcaw.se saccjtje:
TOL.CAANCES. 
rAAOTIOS'S * N/A
ANC’.ES s M/A

&MENS-0NS ARE M MCHCS
3 Place 8CCB6ALS A M/A 
? ft.A££ CCCMALS $ M/a 
' PLACE OECMA. * M/A

MliO.E/'lfl.
P/IOC/IBING

A Paetfie Uuemn Osmpmy 
rrogFAl

CONTAIfKR/TRAILER ASSEMBLY (SPREAD AXLE) 
TRUPACT 11 

INTERFACE CONTROL DRAWING

s^x- 1/24
! SHEET 8 or 6
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NOTES, UNLESS OTHERWISE SPECIFIED:

!. INTERPRET DRAWING PER MIL-STD-IOO AND ANSI Y-14.S.

2. FABRICATE IN ACCORDANCE WITH NUPAC SPECIFICATION FS-01.

2. IDENTIFY ALL COMPONENTS, SUB-ASSEMBUES, WLEDMENTS, ETC, DURING
FABRICATION WITH A FELT TIP MARKER PER RDT-F7-3T-1B69. IDENTIFICATION 
SHALL CONSIST OF: DRAWING NUMBER, APPLICABLE DASH NUMBER AND DRAWING 
REVISION NUMBER. IDENTIFY ALL COMPLETED FABRICATED COMPONENTS, SUB- 
ASSEMBUES. WELDMENTS, ETC, USING .25 INCH HIGH CHARACTER DIES. 
IDENTIFICATION SHALL CONSIST OF: DRAWING NUMBER, APPUCABLE DASH 
NUMBER, DRAWING REVISION NUMBER AND A PROJECT UNIQUE SERIAL NUMBER 
(SUPPLIED BY NUPAC).

4. EQUIVALENT COMPONENTS AND/OR SOURCES OF SUPPLY MAY BE 
SUBSTITUTED UPON APPROVAL OF NUPAC ENGINEERING.

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

6. MATERIAL SIZES LISTED IN THE MATERIAL COLUMN ARE FOR REFERENCE ONLY. 
MANUFACTURER SHALL CONFIRM ACTUAL REQUIREMENTS PRIOR TO FABRICATION.

7. ALL BRAZING PROCEDURES AND PERSONNEL SHALL BE QUALIFIED IN ACCORDANCE 
WITH ASME CODE, SECTION DC BRAZING PROCEDURES AND 8RAZER 
QUAUF1CAHONS SHALL BE AVAILABLE FOR AUDIT OR REVIEW.

[jP> COAT UBERALLY WITH DOW CORNING VACUUM GREASE PRIOR TO ASSEMBLY.

rs>- USE EXTENSION (ITEM 23) FDR REMOVAL OF ICV MIDDLE VENT PORT PLUG.
^ USE EXTENSION (ITEM 23) AND ADAPTER (ITEM 24) FDR REMOVAL OF KV 

INNER VENT PORT PLUG.

01.50

1—3/16—12UN—2B 
NO. 14 SAE J475 
O—RING BOSS

BREAK EDGE 1-3/8-12UN-2B

DETAIL ITEM DETAIL ITEM
SCALE 1/1

ITEM #18 SHOWN FOR REF.
SCALE 1/1

ITEM #2 SHOWN FDR REF.

^6

REttSON tCSfORY
UTR descbphon DATE BY
k “DC l

1
j I

1

T 24
TO1 1 ADAPTER, 3/8F X 1/4M X 1-1/8 LONG SNAP-ON

j 23 FXI 1 EX1ENSKM, 3/8M x 3/8F X 1-1/2 LONG SNAP-ON

22 REMOVED

T 21 WID BAR. #1-3/4 x 1.5 LONG BRASS UNS 36000, 1/2 HARD

i AR AR 20 TEFLON TAPE

1 19 1 RND BAR, #.875 x 15.50 LONG SST ASTM A278, TYPE 304

18
j
I OHffiD BRONZE BAR, 3/4 LD. x 1-1/2 0J3. X 12.00 LONG SAE 660

1 T 17 j DRIVE SCREW, #3/32 X 3/16 LONG SST TYPE 304

18 s RND BAR, #1-1/2 x 130 LONG BRASS UNS 36000, 1/2 HARD

2 T 15 CL—88—PTK j PLASTIC TAPERED KNOB CARR LANE

2 z 14 1 STUDBOLT, 1/2-13UNC-2A X 1-1/4 LONG SST TYPE 304

1 13 SS—QC8—BP i QUICK CONNECT PLUG, 1/2, MALE X 11/16 HEX SST SWAGELOK

1 1 12 SS—QC8—B—8PM ) QUICK CONNECT, 1/2, FEMALE X 1/2 MNPT SST SWAGELOK

1 11 SS—8—P ! PLUG, 1/2-MNPT W/HEX SOCKET SST SWAGELOK

1 1 10 5/32 x 2 XLCK SPIRAL PIN, EXTRA LIGHT 5/32 X 2.0 x XLCK SST C.E.M. WEST

1 9 CL—88—PFK PLASTIC FLUTED KNOB CARR LANE

J 8 HEX BAR, 1-3/8 HEX x 1.75 LONG ASTM A276, TYPE 304

2 2 7 #AS—568—914 O-RING, BUNA-N NATIONAL

2 Z 6 #AS—568—015 O-RING, BUNA-N NATIONAL

1 5 RND BAR, #3.0 x 3.0 LONG BRASS UNS 36000, 1/2 HARD

1 4 5/32 x 3/4 XLCK SPIRAL PIN, EXTRA UGHT 5/32 X .75 x XLCK SST OEM. WEST

3 RND BAR, #375 x 93 LONG SST ASTM A276, TYPE 304

1 2 CORED BRONZE BAR, 3/4 LD. X 1-3/4 O.D. X 6.00 SAE 660
1 T 1 #43002 SOCKET, 7/16 HEX, 6 POINT, 3/8 SQ DRIVE CRAFTSMAN

z A2 OCV VENT PLUG REMOVAl/PRESSURE RELIEF TOOL

z A1 ICV VENT PLUG REMOVAL/PRESSURE RELIEF TOOL

M RBI mtr no. omepnoN
| imhwiioty ft ouAHnrr USTOFSBOEBAL

^ jpjwr NUCLEL^n*

MESUlBliNS
WaHaf A PwiWIa NuxftKr Comsamr

VPO 1

1
1 «......"“Mnr » & ocv vent pu» mam/pmssus reuef tools 

•
1RUFKCT - U

UPPP O L SWMMVXi r

^s&rwwBm |iw»
imememir data: «««« on# «»*a)m ft
tmam ore ttw- fmfmfy at NUCLEAR FACKASBKL gtC. 
K » HmmaMa* *» ymi m mumtam m* Nwt «# to

• « 1 i«5< «£, hu. pmuz-
n5[. OTY MBIT ASSY

—ismar
dwb fam wx 1

2077-091 Jgm^^wssspiaFED ?1Sttas»wS
FRACnSNS 4 * RACE BBCaUttS * •“

uSnnfniTTi^ m abate or ft peat to lattmre «r ma* ftr «tbor
istorwMwmSSoiim vmztmm. me.

m
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LTR fiSSCRFDON |DATE BY
e REDRAWN WrtH 0«NGE - SBf °C i

18) r-\1fl

15.50

COAT THREADS

Cm* 2)

Cm* 2)

. 1J83 g, 070 +.002 ..860#1J78 ®1-070 - 003 «.850

?A—' / I \-J A \ Mtiipo evil p\rro _/SILVER SOLDER

ASSEMBLY
SCALE 1/1

SECTION A-A
SCALE 1/1

DETAIL D
SCALE 5/1

DETAIL ITEM
SCALE 1/1

na
1

Am -----ffTCBST^war

APPO -mBsar VHM
Am -WTsssm-
Am wnmmt V*/*'
MV DLSWMWK vaflt
m>pd MBrstosaair yam

• « « OCCK HRL •mm
HEM QTT MDCY ASSY ORARN raseatoN i ywm
UNLESS ew 
im Fff >wir
FRACnOKS 
ANO£9 ±

BSSSE 0SOF1GS
l y

HMBWW18S MS. H 80OCS

1 PLACE SEBUAL ± -1

ft
A Paolfta NtMtesr CBiwaany

KN & OOt VEtfT PUJO fGm*$L/m£S&m RSUEF TOOLS 

TOUPACT - Ii

iPK^SSHARY DATA; IhtB lirwrtng «m> ttw ttsttgn R
«f NUCUAR fMOCAOMR ~ ~

t Is ttwuwRM to jibs gb cmraffiniiimiwi ottt 
s ttB iwttawiwl brbb ffminmaiiiii Ite Mmunto awy 

to Bftato «b to p«t te ©ttw?® «b on* H

t SHEET * OF

ipfar wRfessi {Mwateateit of IRIOEAR PASCA6M 2077-091

]
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REVWOH KSrroRY

rsr I oesssphsn [OAlCi 0YrMBwsw wnrrcswNGP^sii ocfi |

TAP MIX .89 BEEP. 
TAP 1/2-13UNC-2B X 
.69 DEEP (TfP 2)
DO NOT DR1U. OP 
BIWK THRU TO 
#1.13 THRU

#1.06 SPOT PACE 
(TYP 4)
(CLEAN UP ONLY)

TAP 1/2-FNPT 
(TYP 2)

20 DP, DO NOT DRILL THRU 

ATTACH CHAIN USING nB4 #17

ASSEMBLY . ©

#14 SAE O—RING PORT

1—3/16—12UN—2B

DETAIL ITEM © A
SCALE 1/1

#1.13 THRU

SCALE 1/1 SEE SHT 2

SECTION B-B
SCALE 2/1

DETAIL ITEM ®
SCALE 1/1

BSSIWPI i^/iT

AWD .........w wawoa. I wn*

APPD “irKTwerar- | i/m/»

APPD —h jms?1nwsr

Am? RROSSIIpSUt rss^r

Ami Q 4 ovm Tmw

APPD & mamna Vm/m
Apro unr&UBKHr | *mfa*

QA JOE PRTH VMfl*
• • 0 CHECK n lemr ! «V»/»

ITEM OTY KESCT ASSY mum 1Q» LBSOH i *wm

memm ±
AWgJS ±

i ANE Si BCHES 
5 hack oeams a jhs
£ HM aemHJL ± JSS 
1 PUCE BSBMAL ± .1

c
Gompmy
■ mmmL.

KV * OCV VENT PUIS REMOWW/PRESSURE REUEF TOOLS 

IMPACT - «

WWPWCrAWY &A.TAt Ifcte <rw#>n# m& ttis R _____
esm «f« ffiw 9****** «* NUCUAR rAOCMBMl INO. |^_ 
ill » tnwunvlttwa to ^eiM te esammsa m* &&& mi$ b& fcmmq
idteritmefli in ^sato «r in p«rl nfehare «r Msd tar • 
t&en Ito Buraiawaa tar ftWBWgnRtod wttmrii
ftrtir wllton pwwfwrtRB e? MUOIAII <»AeKAQN6L I

Sms na
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NOTES, UNLESS OTHERWISE SPECIFIED:

1. INTERPRET DRAWING PER MIL-STD-IOO AND ANSI Y-14.5.

2. FABRICATE IN ACCORDANCE WITH NUPAC SPECIFICATION FS-01.

3. IDENTIFT ALL COMPONENTS, SUB-ASSEMBLIES. WLEDMENTS, ETC, DURING 
FABRICATION WITH A FELT DP MARKER PER R0T~F7~3T-19e8. IDENTIFICATION 
SHALL CONSIST OF: DRAWING NUMBER. APPUCABLE DASH NUMBER AND DRAWING 
REVISION NUMBER. IDENTIFY ALL COMPLETED FABRICATED COMPONENTS, SUB- 
ASSEMBUES, WELDMENTS. ETC, USING .25 INCH HIGH CHARACTER DIES. 
IDENTIFICATION SHALL CONSIST OF: DRAWING NUMBER. APPUCABLE DASH 
NUMBER, DRAWING REVISION NUMBER AND A PROJECT UNIQUE SERIAL NUMBER 
(SUPPUED BY NUPAC).

4. EQUIVALENT COMPONENTS AND/OR SOURCES OF SUPPLY MAY BE 
SUBSTITUTED UPON APPROVAL OF NUPAC ENGINEERING.

5. PRIOR TO ASSEMBLY. ALL COMPONENTS SHALL BE CLEANED OF CUTTING OILS. 
MARKING DIES, WELD FLUX. SPATTER, SCALE, GRIME, & ML OTHER FOREIGN 
MATERIALS. FINISHED ASSEMBLY * ALL INTERIOR SURFACES SHALL BE 
CLEANED at VISUALLY OR WIPE TEST INSPECTED IN ACCORDANCE WTIH 
ASTM-A38Q.

S. MATERIAL SIZES LISTED IN THE MATERIAL COLUMN ARE FOR REFERENCE ONLY. 
MANUFACTURER SHALL CONFIRM ACTUAL REQUIREMENTS PRIOR TO FABRICATION.

AFTER ASS*Y
(2 PLACES)

OCV TOOL ONLY

OCV TOOL ONLY

(.375) SQUARE

■ (0.80)

ASSEMBLY (M
OCV & ICV VENT PLUG TOOL^

lewasN HsnxiY
UR BsaasynoM OAtE BY
c WMtM MfWUT CHANGE"- m. BCNj

2 4 EXTRA UGHT SPIRAL PIN. 5/32 X 7/6 x XLCK C.E.M. VEST SST

1 3 #4428 SUDE BAR. r x S/S' DRIVE CRAFTSMAN

t 2 #44262 EXTENSION BAR, Iff x 3/ff DRIVE CRAFTSMAN

1 1 #43314 EEX 12 POINT SOCKET. S/ff X 3/ff DRIVE CRAFTSMAN

X At OCV * KV OUTER VENT PLUG REMOVAL/INSTALLATION TOOL ASSY.

A1 mu MSF HO. maatpim
sssmy & ommr usr op uxmsAL

mgk MWOLJEPWZ
mos#seMi
W. 

/m
APPD

"JEi.... ""HTTl—PAPPD OCV ft KV OUTER VENT PIJUG REMOMM. ft BiS&MlAltON TOOL
■ - 0

-----------
mS--------mrwwB

=1------------ r----- launn. W ~Tft • ft ---------- BSTHTl —OTftS

rm STY NEXT ASSY sum!

iHB
TQU9
mus
ANSU

SS &M 
IM&Si 
nQM8 i 
SS ±

SRM8E SmOSSB HUSWSU8 W M 8N
iSiSS&Si

9

om
SBC

[
ms m.

2077-092 ^



NOTES, UNLESS OTHERWISE SPECIFIED:

1. INTERPRET DRAWING PER MIL-STD-IOO AND ANSI Y-14.S.

2. FABRICATE IN ACCORDANCE WITH NUPAC SPECIFICATION FS-01.

3. IDENTIFY ALL COMPONENTS, SUB-ASSEMBUES, WLEDMENTS, ETC, DURING 
FABRICATION WITH A FELT TIP MARKER PER RDT-F7-3T-18S9. IDENTIFICATION 
SHALL CONSIST OF: DRAWING NUMBER, APPLICABLE DASH NUMBER AND DRAWING 
REVISION NUMBER. IDENTIFY ALL COMPLETED FABRICATED COMPONENTS, SUB- 
ASSEMBUES, WELDMENTS, ETC, USING .25 INCH HIGH CHARACTER DIES. 
IDENTTRCATION SHALL CONSIST OF: DRAWING NUMBER, APPUCABLE DASH 
NUMBER, DRAWING REVISION NUMBER AND A PROJECT UNIQUE SERIAL NUMBER 
(SUPPUED BY NUPAC).

4. EQUIVALENT COMPONENTS AND/OR SOURCES OF SUPPLY MAY BE 
SUBSTITUTED UPON APPROVAL OF NUPAC ENGINEERING.

5. MATERIAL SIZES LISTED IN THE MATERIAL COLUMN ARE FDR REFERENCE ONLY. 
MANUFACTURER SHALL CONFIRM ACTUAL REQUIREMENTS PRIOR TO FABRICATION.

6. PRIOR TO ASSEMBLY, AU. COMPONENTS SHALL BE CLEANED OF CUTTING OILS, 
MARKING DIES, WELD FLUX SPATTER. SCALE, GRIME, * AU. OTHER FOREIGN 
MATERIALS. FINISHED ASSEMBLY * ALL INTERIOR SURFACES SHALL BE 
CLEANED & VISUALLY OR WIPE TEST INSPECTED IN ACCORDANCE WITH 
ASTM-A3B0.

7. ALL BRAZING PROCEDURES AND PERSONNEL SHALL BE QUALIFIED IN ACCORDANCE 
WITH ASME CODE, SECTION IX. BRAZING PROCEDURES AND BRAZER 
QUALIFICATIONS SHALL BE AVAILABLE FDR AUDIT OR REVIEW.

nr> FIT KNURLED HANDLE (HEM 4) AND THREADED FITTING (ITEM 1) TO TUBING 

(ITEM 3 OR 7) TO PROVIDE .0015/.0030 RADIAL CLEARANCE 
/c\ OPTION: PROVIDE UGHT PRESS FIT (FN1 PER ANSI B4.1) BETWEEN 

HEM #4 & #3{A1) OR #7(A2). BRAZING OR SOLDERING 
OPTIONAL IF PROVIDING PRESS FH.

(3-1/32)

REWSON

mI DEsaepnoN |
LZ change - se? d^i i

.885

.685

II) COAT THREADS

3/8 MNPT, HEM 3 
COAT WITH HEM 11

HEM #7 LENGTH 
13.0

(ASST A2)

HEM #13 LENGTH 
8.5

(ASST A1)

.13 X 4T CHAMFER 
0YP 2)

DRILL #.71 
THRU HEM #4

A

A ASSEMBLY (A^) as noted

SCALE Vi

A ASSEMBLY AS NOTED

0.13 THRU

SHARP

T
"X

nTV
i
i
i
i
L

i
i
i
i
j

r,.457
'.450 \P>

L.13

1.44

1/2-20UNF-2B

DETAIL ITEM (T)
SCALE 2/1

DETAIL ITEM (9) A
SCALE 2/1

HEM #1 SHOWN FOR REF.

n ““a ““

ii TEFLON TAPE

1 i 10 DRIVE SCREW, 03/32 X 3/18 LONG SST TYPE 304

1 9 RND BAR, 011/18 X .8 LONG BRASS UNS 380)0, 1/2 HARD

1 8 #SS-QCa-BP QUICK CONNECT PLUG, 1/2 MALE X 11/16 HEX SST SWAGELOK

1 7 PIPE, 3/8 SCH 40 (.091 WALL. THK) X 13.0 LONG ASTM A312, TYPE 304

1 T 6 #SS-QC8-B-BP QUICK CONNECT, 1/2 FNPT x 1/2 SWAGELOK SST SWAGELOK

I t 5 #312-8-8 BUSHING, 1/2 MNPT x 3/8 FNPT WEATHERHEAD SST 316

1 JL 4 BAR, 01.5 X 3JS LONG ASTM B211 6061-16

3 PS»E, 3/8 SCH 40 (.091 WALL THK) X 83 LONG ASTM A312. WE 304

T 2 #3-905 0—RING, BUNA-N PARKER

i i 1 BAR, 011/16 X 1.44 LONG BRASS UNS 36000, FULL HARD

A2 OCV SEAL LEAK CHECK TOOL

A1 CV SEAL LEAK CHECK TOOL

w ITEM vm w. vsaamm
imsmx & QURSRRY USTOFMOERML

gwfc »41IOJE*S5£

■Mar A Poeffie Nuatev Company
mo i
'^5----------mmi |..war

^5 RA«waoN j wayu
1CV/0CV SEAL LEAK CHEEK TOOLS 

•
imiPACT - a

fffO ...sva/ffl
jSSr^TwHHBFr^iB"
ws wwe Mssr smm
M me r. suiraan MConffl£TjWY (UTb 1M» A«M» nri <lw riaafn R IseALB ** *****4*1. Li

... . I.. __ iifnniii nnmi n i i-fii ■ aA mtlarw SMf* A —. I 1 t .iii ia i I f l* • « CHECK sm/to
HESS OTY NEXT ASSY ORAfM W* UWW 1 VWW mivUUU «r« wi® sraiflDWttf «r nUCUtm FMuKMbVNm HRFv; ^ iSP«£T • op »

nuenoNs ± 
mass ±

SnACEKOMMS* 
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NOTES. UNLESS OTHERWISE SPECIFIED:

1. INTERPRET DRAWING PER MIL-STD-IOO AND ANSI Y-14.5.

2. REMOVED

3. IDENTIFY COMPONENTS USING VIBRO—ETCH OR DIE STAMP LETTERS. 
IDENTTFICATTON SHALL CONSIST OF DRAWING NUMBER. APPUCABLE 
DASH NUMBER, AND DRAWING REVISION NUMBER.

4. EaUWALEWT COMPONENTS AND/OR SOURCES OF SUPPLY MAY BE 
SUBSTITUTED UPON APPROVAL OF NUPAC ENGINEERING.

5. REMOVED

6. REMOVED

7. REMOVED

OCV ASSEMBLY
SCALE 1/1

ICV ASSEMBLY

(A1)

mMSKM HS7BRY

UR oescsmm
D irnmmwmirmmsr^

L 12 TW40A SHORT SHANK DRIVER. 1/4 DRIVE, SID HANDLE SNAP-ON

11 TMX60 EXTENSION. 1/4 DRIVE. 67 LONG SNAP-ON
T 10 TWO 40 EXTENSION, 1/4 DRIVE, 14* LONG SNAP-ON

9 REMOVED

8 REMOVED
7 REMOVED

e REMOVED

8 REMOVES

4 REMOVED
3 REMOVED

2 REMOVED

1 REMOVED

g A2 ICV SEAL CHECK PORT PLUG INSTALLATTON/REMOVAL TOOL
s A1 OCV SEAL CHECK PORT PLUG INSTAUATTON/REMOVAL IDOL

A2 A1 ffitt met ho. OSBOtVIlOM
mtomx * GUAffiTTf usr op wmut.

j m. "J mmm 111 l«SJOLJE*K*
J|p MOG#3Wa&Am

----—------------
fCV ft OCV SEAL CHECK PORT PLUO 9ffirr3ALlA^/KB^^ TOOtS

dI ..... “t®** 1
J "mi 3TW^*-“0sp»

1 LS4! nriirfloOTRRr | ' lacwLe..All NUILLrr. ' 1,8TB*
SrSW u laSET *<16 1« •! « 1 CHECK GSTHU- I

'ml' wi ASST [hmSm wissrpsa^

meas &
5 HAGS agatAUS * 
2 PLACE waiyB-ilAli c ± 
1 PLAGE eBBteAL £ 4 2077—094



t.

2.

3.

NOTES, UNLESS OTHERWISE SPECIFIED:

SNTERPffEJ DRA«N8 PQl MIL-STO-100 AND ASCI Y-143.

FABRICATE IN ACCORDANCE WITH NUPAC SPECFICAUON FS-Ot.

IDENTIFY AU. COMPONENTS, SUB-ASSEMBLES, WLEDMENTS, ETC, DURING 
FABRICATION WITH A FELT TIP MARKER PER RDT-F7-3T-1969. iDENnfiCATIOM 
SHALL COIC1ST OF: DRAWING NUMBER, APPUCABLE DASH NUMBER AND DRAMS 
REVISION NUMBER IDENTIFY ALL COMPLETED FABRICATED COMPONENTS, SOS- 
ASSEMBUES, WELDMENTS, ETC, USING .25 INCH HIGH CHARACTER DES. 
IDENTOTCATiON SHALL CONSIST OF: DRAWING NUMBER, APPUCABLE DASH 
NUMBER, DRAWING REVISION NUMBER AND A PROJECT UNIQUE SERIAL NUMBER 
(SUPPUED BY NUPAC).

EQUIVALENT COMPONENTS AND/OR SOURCES OF SUPPLY MAY BE 
SUBSmUTED UPON APPROVAL OF NUPAC ENGINEERING.

PRIOR TO ASSEMBLY, ALL COMPONENTS SHALL BE CLEANED OF CUTTING OHS, 
MARKING DIES, WELD FUIX, SPATTER, SCALE, GRIME, & ALL OTHER FOREIGN 
MATERIALS, FINISHED ASSEMBLY At ALL INTERIOR SURFACES SHALL BE 
CLEANED * VISUALLY OR WIPE TEST INSPECTED IN ACCORDANCE WITH 
ASTM-A380.

MATERIAL SEES LISTED IN THE MATERIAL COLUMN ARE FOR REFERENCE ONLY. 
MANUFACTURER SHALL. CONFIRM ACTUAL REQUIREMENTS PRIOR TO FABRICATION.

1-3/8-12UN-I

.13 X 45- CHAM

TAP 1/2—FNPT

HZiEZiWrRT%Blgg~CT"glp-^r-~l

91.68 01.280 em

tr CHAIN (REF)

(FLATS « ISO-)

ASSEMBLY

ATTACH CHAIN USING REM #6

03/32 X 3/16 DP

SCALE: 1/1

#1.38

CHAW (REF;

SCALE: 1/1

ATTACH CHAIN USING ITEM #6 

03/32 X 3/16 DP

#1.68 ■

BREAK EDGE

A
#1.50 #

BREAK EDGE
!-3/8-12UN-2B

DETAIL ITEM 90

1—3/16—12UN—2B 
NO. 14 SAE J475 
O-RING BOSS

SCALE 1/1 
ITEM -8 SHOWN FDR REF.

DETAIL ITEM sQ
SCALE 1/1

HEM ~2 SHOWN FOR REF.

10 REMOVED
1 9 RND BAR, #13 X 13 LONG BRASS UNS 36000, 1/2 HARD
1 8 OWED BRONZE BAR, 1/Z LD. X 1-1/ro.D. X 5.00 SAE 660

AR AR 7 TEFLON TAPE
1 1 6 DRIVE SCREW #3/32 X 3/16 LONG SST TYPE 304

1 5 RND BAR. #13 X 130 LONG BRASS UNS 36000, 1/2 HARD
1 1 4 #SS-QC8-BP QUICK CONNECT PLUG 1/2T MALE X 11/16" HEX HD SST SWAGELOK
1 1 3 #SS—QC8—B—8PM QUICK CONNECT l/Sf FEMALE SWAGELOK X 1/2 MNPT SST

1 2 CORED BRONZE EAR. 1/2TLD. X 1-1/2TO.D. X 14.00 SAE 660
1 1 1 AS—568—914 O-RING BUNA-N NATIONAL

* A2 ICV LEAK DETECTION TOOL
£ A1 OCV LEAK DETECTION TOOL

A2 At ns* iw m. tsasmoN
jMsmsmbly to ttttsmrr usrorsffinimL

MOT ASSY

Ami
WFP "~mmr
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CABLE ASSEMBLY: 3/16' PLASTIC COATED 7 X 19 AIRCRAFT CABLE OR EOUIV., 
67*±l/2* IN LENGTH (BRO SURFACE TO 8RG SURFACE)
WITH (I) C.STL. SWAGE FITTINGS ON BOTH LOOPED ENOS 
(3) REQ'D

REGULAR RIVET EYE BOLT
(3) REQ'D
(SEE MODIFICATION IN SECTION A-A)

SPACER

SPACER REMOVAL SLING ASSEMBLY

ROSSON I8SKRY
f>AtE

CABLE ASSEABLY

REGULAR RIVET EYE BOLT 
1/4 X 4. C.STL.

* ±5*

t y

/t
*

*

1-1/2-—4

SPACER

SECTION A-A
SCALE: FULL

-

i | ecoc

im& f &ve j wr test SBMM N.»M8WaB ai

WMSs&mmas ggaweg smbom ass m mocs
TOLERANCES: S AJCe eE«MLS ^ >e,fi
mOTONS S 1 a t AAC8 OSBAMAS i
lUMTirf ± K 9 AAGE ggCWiftKfc & .1

DETAIL A ASSEMBLY 
SPACER REMOVAL SLING 

TRUPACr-l I

Ze~r7 -o Re-v B

SCALI.- 1/8 (WT. N/A
REV. NONE t west 1 OF 1

D SK-I104

Attachment to Letter B-077 dated December 9* 1991
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NOTES. UNLESS DTHCRIHSE SPECmED*

1. INTERPRET DRAWING PER ANSI Y14.3. E§> STENCIL VITH 4-INCH HIGH LETTERING USING STANDARD INDUSTRIAL 
ENAMEL. COLOR 1 BLACK. TYPICAL LETTERS NEAR AND FAR SIDE, TIP

2. NOT USED AND OUTSIDE SURFACES APPROX. AS SHOWN, AR SO 380SO ADHESIVE, BLACK MAX LOCXTHE

ALL WELDING PROCEDURES AND PERSONNEL SHALL BE QUAUFIO
IN ACCORDANCE WITH AWS DI.l OR ASME CODE. SECTION IX.
(ALL STAINLESS STEEL MATERJAL WELDING SHALL BE PERFORMED

*180', 1/4-INCH HIGH LETTERS APPROX. AS SHOWN,
2 49 RUBBER PAD, 1/2 Trt< X 1.0 X 2.0, 40±5 DURDMETER NEDPRENE

3. METAL STAMP 2 48 KEYSTDCK, 3/16* X 3/16* X 1*LG C.STL.
|J> PUNCH TWO rrwTFs? Ptiurx marks on PLATFORM (ITEM 42) APPROX. AS SHOWN. 4 <7 KEYSTQCK, 3/16' X 3/16* X 2*LG C.STL.

PER ASME CODE, SECTION DC.) WELD PROCEDURES AND WELDER 2 46 KEYSTQCK. 3/16* X 3/16* X 1 1/2*LG C.STL.
QUALIFICATIONS SHALL BE AVAILABLE FOR AUDIT OR REVIEW. g§> SCRIBE 3/4-INCH LONG MARK ON COUNTERWEIGHT APPROX. 1/4-INCH 2 45 SET SCREW , 410-24UNC X t/4*LG., CUP POINT COMM. STD.

4. ALL WELDS SHALL BE VISUALLY EXAMINED IN ACCORDANCE WITH
AWS m.l, SECTION 8.13.1. VISUAL VELD INSPECTORS SHALL

FROM BOTTOM OF COUNTERWEIGHT. 4 44 SET SCREW, 3/16-18UNC X 3/4*LQ., CUP POINT COMM.STD.
fe> LOAD TEST 

NUMBER LOT
SS-PFV PIN SHAOfl F IN ACCORDANCE WITH SPECIFICATION 8 43 SOCKET HD CAP SCREW, #lO-24UNC-eA X 3/4*LO SAE GRD 8

BE QUALIFIED PER AWS 10.1. -0081-HP. 4 42 SOCKET HD CAP SCREW, 3/8-16UNC-2A X 1 1/2*LG SAE GRD 8

5. SURFACE PREPARATION PER SSPC-SP-d.
20 41 FLATWASJER. 1/4* C.STL.

HEM 67 SHALL BE ZINC DR CADMIUM PLATO. 4 40 JCX HD BOLT, 1/4-C0UNC—2A X 1*LG SAE GRD 5

6. FINISH PAINT ALL CARBON STEEL SURFACES AFTER LOAD TEST WITH HIGH MTTAt STAMP *360', 1/4-INCH HIGH LETTERS APPROX. AS SHOWN, 12 39 HEX NUT, 3/8-16UNC-2B SAE GRD 5
QUALITY, INDUSTRIAL ENAMEL. COLOR-WHITE. APPLY IN 8 38 LOCKWASHER, 3/8* C.STL.
ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS. 29. HEX HEAD BOLTS SHALL MEET REBUTS OF SAE STANDARD J429, 8 37 HEX HEAD BOLT , 3/6»HJUNC—2A X 4 3/4 OL/4,-0) LG SAE GRD 5

EQUIVALENT COMPONENTS AND/OR SOURCES OF SUPPLY MAY BE 
SUBSTITUTED UPON APPROVAL OF CUSTOMER ENGINEERING.

GRADE 5 OR BETTER. 21 36 HEX NUT, 5/8-11UNC-SB SAE GRD 5

sc. fcE* nuts suai i Mrrr rtd'mts nr sat standard J995, 16 33 LQCXWASICR, 5/8' C.STL.
GRADE 5 OR BETTER. 12 34 «X HD BOLT, 5/8-11UNC-2A X 9 1/2'LG SAE GRD 5

8. PRIOR TO ASSEMBLY, ALL COMPONENTS SHALL BE CLEANED OF 13 33 JCX HD BOLT, 5/8-11UNC-2A X 1 1/2*L£3 SAE GRD 5
CUTTING OILS, MARKING DYES, VELD FLUX. SPLATTER. SCALE, 31. SOCKET HEAD CAP SCREWS SHALL MEET REw'MTS OF ASTM 51 ANuAKi) 3 32 1792—B GREASE FITTING* STRAIGHT, 1/4-28 UNF, ALEHITE

AND ALL INTERIOR AREAS SHALL BE CLEANED AND VISUALLY INSPECTED fe> ADJUST THE 

ON FINAL A
&TTAnjFP ANror ON ITEM 3 AND ITEM 4 COUNTERWEIGHTS 1 31 0-209 SCREW PIN ANCHOR SHACKLE. 8 1/2 TDK CROSBY

TO VERIFY THAT ALL SURFACES ARE FREE OF PARTICLES OR LIQUIDS. SSEMBLY TO CLEAR THE LOVER SURFACE OF TIC ITEM I: 1 3D 3000—X237 SNAP RING , INTERNAL IND. RETAINING RING CO.

9, MATERIAL SIZES USTED IN THE MATERIAL COLUMN ARE FOR 
REFERENCE ONLY. MANUFACTURER SHALL CONFIRM ACTUAL 
REQUIREMENTS PRIOR TO FABRICATION.

TURNTABLE 1/8 TO 3/16 INCH. 1 29 BH-19LS BEARING, SPHERICAL MCKSE
8 28 SOCKET HD SCREW, 44-40UNC-2B X 1/2 LG C.STL

p^> POSITION ITEM 72 ON ITEM 8 TO ACHIEVE A NUN-CUNiAur Nuniiwj. 3 27 SP-A-6415 (AC) UNEAR ACTUATOR, 12* STRIKE DUFF-NORTON
in& A6.vc.k- wcsvs * E-s, i n.

4 26 1635 DS BEARING, 1 3/4*0.D. X 3/4*1.D. NICE
10. LIFT FIXTURE WITH HEMS 5 AND 63 SHALL BE LOAD TESTED 2 25 TTLX TORQUE TENDER 1/2 HKE X 5/a BORE, 80 W-Li RELEASE ZERO-MAX

IN ACCORDANCE WITH SPECIFICATION NUMBER LOT-70 2 24 2014-064-22 SLEWING RING

VELDS SHALL BE MAGNETIC PARTICLE INSPECTED DN FINAL PASS 4 76 SOCKET (CAD SCREW. #4-«0UNC-eB X 5/8 LG C.STL. 2 23 2014-064-20 BEVEL GEAR
IN ACCORDANCE WITH ASME CODE, SECTION III, DIVISION I, 75 FLATVASHER, 1/4* X .50 D.D. (TYPE B, NARROW) C.STL, 2 22 Ftrie BUSHING, 1/2*0.D X 1/4*1.D, BROWNING
SUBSECTION NB, ARTICLE NB-5000 AND SECTION V, ARTICLE 7. 2 74 HEX HD BOLT, 1/4-80UNC-2B X 3/4* LG SAE GRD e 2 21 kcVDHV, GEAR MOTOR, BOUKX REDUCTION. 790tl. 1/4 HP , IF ns vac mrra WINSMITH
BEFORE AND AFTER LOAD TEST.

73 2014—'064—30 ENCODER MOUNTING PLATE C.STL. 1 20 2014-420-A2 DC ELECTRICAL JUNCTION BOX ASSEMBLY (noiso mi ssss i misaEEis)

12. ALL FASTENERS AND UASTCRS. 1/4 INCH OR GREATER DIAMETER SHALL 1 72 2014—064—A? ENCODER MOUNTING BRACKET (TALL) C.STE. 1 19 2014-420^1 AC ELECTRICAL JUNCTION BOX ASSEMBLY

BE ZINC OR CADMIUM PLATED. DO NOT PLATE HEMS 44 6. 45 SET 4 71 2014-064-27 MOTOR JOINTING SPACER C.STL. 2 18 2014-064-16 BEVEL GEAR
SCREWS, AND ITEMS 46, 47 * 48 KEYSTQCK. 4 70 2SSC7S CLAMP, SPLIT, STAINLESS STEEL BOSTON 17 NUT USES

ASSEMBLE EXTENSION SHAFT 70 GEAR REDUCER OUTPUT SHAFT
WITH NO CLEARANCE GAP WHEN INSTALLING RIGID SLEEVE

12 69 LOCKVASHER, «4 NDM. C.STL. 1 16 2014-064-11 ENCODER MOUNTING ANGLE BRACKET (SHORT)

4 68 RUBBER PAD, 1/2 THK X 2.0 X 8.0, 40±S DUROfClER NEOPRENE 15 NOT USED
SLEEVE COUPLING (TTEH 67). 2 67 CS-12K COUPLING, 3/4 I.D. X I-I/2 D.D. X 8.0 LG V/ IEYSEAT BOSTON 2 14 2014-064-9 KITOR MOUNT I NO PLATE

B> WITH LEG TURNING SLEEVE ITEM 6 POSITIONED UP AGAINST
LIFT FRAME (ITEM 1), INSTALL ITEM 10 PROVIDING TIC . 
CLEARANCE AS NOTED.

4 66 NOT USED 2 13 89-500-19-03 SPUR GEAR. .75 DIA BORE X 3/16 KEYWAY DEFONTAINE

2 65 NOT USED 1 12 2014-064-7 LONG SHAFT

24 64 18860 THRUST WASHER. 3/4* I.D. X 1 5/8* D.D. X 1/8*THK, BOSTON 1 11 2014-064-6 SH3RT SHAFT

3 63 2014—064—A6 SHORT LIFT LEO WELDMENT 3 10 2014-064-5 RING PLATE
STENCIL 'UFT CAPACITY* AND *10.008 LBS.* AS SHOWN 3 62 LT1504—C6-12 LANYARD. 1/8' VINYL COATED CABLE V/CLIP, 18* LQ AVIS## 2 9 2014—064—AS STOP ANGLE VEUDHENT
USING 1 1/2* HIQ4 CHARACTERS. STENCIL WITH HIGH QUALITY 
INDUSTRIAL ENAMEL, COLOR-BLACK.
APPLY PER MANUFACTURER'S INSTRUCTIONS.

61 NOT USED 1 8 2014—064—A4 TALL BEARING SUPPORT

60 NOT USED 1 7 2014-064-A3 SHORT BEARING SIPPIKT

7 53 DRIVE SCREW, #7 X 3/8', TYPE U C.STL. 3 6 2014—064—A2 UFT LEG TURNING SLEEVE VELUMEffT
id. EQUIPMENT SHALL BE PERFORMANCE TESTED IN ACCORDANCE 8 58 FLATVASHER, 5/16' C.STL. 3 5 2014—064—Al LONG UFT LEU WELDMENT

VITH PROCEDURE PI-84.
8 57 HEX HD BOLT, S/18-18UNC-2A X 1*LG SAC GRD 5 1 4 2014—063—A1 LOWER COUNTSMOGHT ASSEMBLY

17. NOT USED 8 56 LOCKNUT, NYUXK, 5/16-l8UNC-£B SAE GRD 2 1 3 2014-063-A2 UPPER COUNTERWEIGHT ASSEMBLY

18. rDENTTFY ALL COMPONENTS, SUB-ASSEMBUES, WELDMENTS, ETC.. 
DURING FABRICATION VITH A LOV CHLORIDE CONTENT FELT TIP 
MARKER. IDENTIFICATION SHALL CONSIST OFi DRAWING NUMBER,

6 55 LOCKNUT, NYLOCK, 3/4-10UNC-2B SAE GRD 2 1 2 2014-062“ A1 UPPER STRUCTURE TURNTABLE WEUHCNT

6 54 HEX HD BOLT, 3/4-1OUNC-SA X 3-l/2*LQ SAE GRD 5 1 1 2O14-06I-A1 UFT FRAME WELDMENT

1 53 2014-2000-1 NAME PLATE S.STL
APPLICABLE DASH NUMBER AND BRAVING REVISION NUMBER. 3 52 92384A098 BALL LOCK PIN, RING HANDLE, 1/2*D1A. X S'GRJP McMASTER CARR
IDENTIFY ALL COMPLETED FABRICATED COMPONENTS. SUB­
ASSEMBLIES, VELDMENTS, ETC., USING .25 INCH CHARACTER
DIES OR VIBRO ETCHING AS APPROPRIATE TO COMPONENT SIZE
AND CONFIGURATION. IDENTIFICATION SHALL CONSIST OFi

24 51 2014—064—£3 SPACER X A1 (ACQ) UFT FIXTURE ASSEMBLY

A1 OEM MAT NO. OGSCRPTON A3 REM ms no. OGXWPnON
SSEMSUT * QUAODY UST OF UXTOWL wtgfcBur * ousNiiry usr OF tBTEm&

DRAWING NUMBER. APPLICABLE DASH NUMBER, DRAWING REVISION
WJMBER AND A PROJECT UNIQUE SERIAL NUMBER, (SUPPLIED
BY CUSTOMER).

fis> IMS Afr4UB.T 0RMNN8 WAS HW3PAKSB U3®4@ M*«e
0RAMN8 SMO-MB-AS AS A SASSJN& AMS R0UBHD 
THE (MNUTAOURMe AMO ItABBKAL 8HMME8 PWBi 
M/Wtts SB0WKB HBH WESSNSHStHE PROOUMaBii

r FIXTURE <ACGLF>
SINGLY OR IN PAIRS AT EACH ITEM 40 LOCATION TO ACHE EVE
A NON-CONTACT NOMINAL ENGAGEMENT OF TIC BEVEL (CAR TEETH. EQUIP. NO. 162-T-001, 002, 003

i> COAT THREADS VITH LOCTITE #268 PRIOR TO FINAL ASSEMBLY.
■j NONE iwr ESDO

QHBQK B L gkfWJBkCK S-69-93
M* |4HUL3 1 CP 3

VMM* «#»u. 4UU.UH W“»l 4P1U .u ..
coat WITH CCRROSIQN RESISTANT PLATING PRER TT3 FINAL ASSEMBLY. (MSS OTWWIH 8PSB 
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LOCATE APPROX, AS 
SHQVH. 2 PLCS

}4 PLACES
LOCATE APPROX. AS SHOW

5) |2>

P.13e HOLE IH ITEM 1 
LOCATE APPROX AS 
SHOWN. 3 PLCS

REWMM HBIWV

^-^0)<nLT SENSOR «2> 
/ @2 REQ'D 

/ @2 REQ'D
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2 REQ'D 

2 REQ'D
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SECTION B-B VIEW D-D
<•1 VOW'D 

SCALE* 1/4

6 PLCS

LOCATE APPROX. 
AS SHOWN

0.136 HOLE IN ITEM 1, 
USING ITEM S3 AS 
TEMPLATE. 4 PLCS

ak im asi ini

TIGHTEN UNTIL SNUG 
(ALLOWING ITEM «27 TO POTATO

VIEW E-E E>g>
(02 WEIGH'D 
SCALE* 1/4

ASSEMBLY Q)
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AS-BUILT DRAWINGS FOR ACGLF AS MANUFACTURED BY EDS

ADJUSTABLE CENTER DF GRAVITY LIFT FIXTURE <AC12_F) 
TOP ASSEMBLY

EQUIP. NO. 162-T-001, 002. 003
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\\ REQ'D

PLCS.

2 PLCS* REQ'D (43)

2 REQ'D (44J

(43) 4 REQ'D

TRANSDUCER & MOUNTING 
CLAMP SHOWN ROTATED 
SO" CCW FOR CLARTTY—

(28) ♦ REQ'D

-----p.o 2 PLACES

2 PLCS. (9

—TRANSDUCER & MOUNTING 
BRACKET SHOWN ROTATED 
9tr CW FOR CLARITY

2 PLCS.

.mo oap —1
2 PLCS

2 REQ'D (71
2 PLCS.3 PLCS/

SECTION A-A

AS-BUILT DRAWINGS FOR ACGLF AS MANUFACTURED BY EDS

ADJUSTABLE CENTER OF GRAVITY UFT FIXTURE (ACGLF) 
TOP ASSEMBLY

EQUIP. NO. 162—T—001, 002, 003
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NOTES. UNLESS OTHERylSE SPECIFIED!

1. INTERPRET DRAWING PER ANSI YI4.5.

S. NOT USET1

3. ALU WELDING PROCEDURES AND PERSONNEL SHALL BE QUALIFIED 
IN ACCORDANCE WITH AWS DI.l OR ASIC CODE, SECTION IX. 
CALL STAINLESS STEEL MATERIAL WELDING SHALL BE PERFORMED 
PER ASME CODE, SECTION DC.) WELD PROCEDURES AND WELDER 
QUALIFICATIONS SHALL BE AVAILABLE FOR AUDIT OR REVIEW.

ALL WELDS SHALL BE VISUALLY EXAMINED IN ACCORDANCE WITH 
*' AWS DI.l, SECTION 8.13.1. VISUAL WELD INSPECTORS SHALL 

BE QUALIFIED PER AWS DI.l.

5. SURFACE PREPARATION PER SSPC-SP-6.

6. EQUIVALENT COMPONENTS AND/OR SOURCES OF SUPPLY MAY BE 
SUBSTITUTED UPON APPROVAL OF CUSTOMER ENGINEERING.

PRIOR TO ASSEMBLY, ALL COMPONENTS SHALL BE CLEANED OF 
CUTTING OILS, MARKING DYES, WELD FLUX. SPLATTER, SCALE,
GRIME AND ALL OTHER FOREIGN MATERIALS. FINISHED ASSEMBLY 
AND ALL INTERICK AREAS SHALL BE CLEANED AND VISUALLY INSPECTED 
TO VERIFY THAT ALL SURFACES ARE FREE OF PARTICLES OR LIQUIDS.

8. MATERIAL SIZES USTED IN THE MATERIAL COLUMN ARE FOR 
REFERENCE ONLY. MANUFACTURER SHALL CONFIRM ACTUAL 
REQUIREMENTS PRIOR TO FABRICATION.

g^> VELDS SHALL BE MAGNETIC PARTICLE INSPECTED ON FINAL PASS 
IN ACCORDANCE WITH ASME CODE. SECTION III, DIVISION I, 
SUBSECTION NB, ARTICLE NB-6800 AND SECTION V. ARTICLE 7. 
BEFORE AND AFTER LOAD TEST.

jr^> CUT BRONZE BUSHING 8.0' LOWS. PROVIDE UGHT DRIVE FIT PER ANSI B4.1 FN1 
BETWEEN ITEM #7 AND ITEM #11. FIT BUSHING INTO HEM #7 FLUSH WITH TOP 
SURFACE. PROVIDE 3/16' DIA. HOLE THRU BUSHING AT GREASE FITTING HOLE. 
OF 1.8. OF ITEM #7 IS INSUFFICIENT FOR PRESS FIT, SUBSTITUTE BOSTON 
BUSHING #M48S6-48 <3 1/2'O.D.) AND MACHINE TO F1T.7

MACHINE INSIDE DIA. OF ITEM #11 TO PROVIBE 
■ 00E-.0O6 CLEARANCE BETWEEN I.D. DF ITEM #11 AND O.B 
IF 8014-064-A2.

12. IDENTITY ALL COMPONENTS, SUB-ASSEMBUES, WELDMENTS, ETC., 
DURING FABRICATION WITH A LOW CHLORIDE CONTENT FELT TIP 
MARKER. IDENTIFICATION SHALL CONSIST OFi DRAWING NUMBER, 
APPLICABLE DASH NUMBER AND DRAWING REVISION NUMBER.
IDENTIFY ALL COMPLETED FABRICATED COMPONENTS, SUB- 
ASSEM8LYS, WELDMENTS, ETC., USING .23 INCH CHARACTER 
DIES OR VIBRO ETCHING AS APPROPRIATE TO COMPONENT SIZE 
AND CONFIGURATION. IBENTmCATIDN SHALL CONSIST OFi 
DRAWING NUMBER, APPLICABLE DASH NUMBER. DRAWING REVISION 
NUMBER AND PROJECT UNIQUE SERIAL NUMBER, (SUPPLIED
BY CUSTOMER},

13. FINISH PAINT ALL CARBON STEEL SURFACES AFTER LOAD TEST 
WITH HIGH QUALITY, INDUSTRIAL ENAMEL, COLOR-WHITE. APPLY IN 
ACCORDANCE WITH MANUFACTURER'S INSTRUCTION.

14. LIFTING FIXTURE SHALL BE LOAD TESTED IN ACCORDANCE WITH 
SPECIFICATION NUMBER LDT-70.

E5>
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3 11 
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1 9
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3 7
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 J 3
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M4854—64
PLATE# 3/8*THK X 2.3* X 2.6*
BRONZE BUSH IMS, 3 3/8*0,D. X 3.0M.B. 
PLATE, 3/8*THK X 2.0* X 4.2*
PLATE. 3/g'THK X 2.5* X 4.5*
ANGLE, Z t/3* X 2 1/2* X 3/16* X 12,0* LQ 
ROUND TUBE, 3 7/8*0.B. X 3 3/8't.S. X 6.3 
ROUND BAR, 3.0 D.S, X 13.0* U3.
PLATE. 1 1/2fTHK X 3.8* X 7.3*
PLATE. 3/8'ThBC X 7.0* X 15.0* 
PLATE, 3/8*THK X 17.fl* X 19.7*
plate, 3/enm< x 49.0* x ss.s*
STANDARD BEAM, SS X 10.0 X 2B.0'

ASTM A36 
BUNT FHO 

ASTM A36 
ASTM A36 
ASTM A36 
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ACTUATOR BASE PIVOT VELDICNT
LIFT FRAME VELDMENT

UST OF MATiUM.

AS BUILT DRAWINGS FOR ACGLF AS MANUFACTURED BY EDS

ADJUSTABLE CENTER OF GRAVITY LIFT FIXTURE (ACGLF) 
FRAME VELDMENT
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3 PLCS,

o i / / / O'

4) 3 PLCS.
3/1 ft

5/26j

S/26 <TYP {|>63 TYP.

20.0 4 PLCS

3 PLCS

2 PLCS

WELDMENT
» - 8XMENSIDN SHOWN IN PLANE IF PART

SECTION A-A

< TYP \S>

TYP. LOCATION

SECTION B-B
SCALE. ISZ

AS-BUILT ORAmCS FOR ACGLF AS MANUFACTURED BY EDS

ADJUSTABLE CENTER OF GRAVITY LIFT FIXTURE <ACGLF) 
FRAME VEUJMEN7
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.-3 PLCS,

DETAIL C

.66 - 3 HOLES. 3 PLCS
DN £11.610 B.C.I
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MDa PL

1/8 STK

DETAIL ITEM ©

DETAIL ITEM ©

DETAIL C WELDMENT (A2)
SCALE « 1/2 SCALE « 1/2
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2.0 X 5.0 CHAM.
2 PLCS

DETAIL ITEM (§)
SCALE » 1/4
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1.31-----

DETAIL ITEM ©
SCALE. ? 1/4
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DETAIL ITEM ®
SCALE » 1/4

DETAIL ITEM Q
SCALE ® 1/4

EDGE TANCEHT ID BOTH R 3.5
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DETAIL ITEM ©

AS-BUILT DRAWINGS TOR ACGLF AS MANUFACTURED BY EDS

ADJUSTABLE CENTER DF GRAVITY LIFT FIXTURE <ACOF> 
FRAME VELDMENT
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NOTES, UNLESS DTHCRyiSE SPCCIRED

1. INTERPRET DRAWING PER ANSI YJ4.S.

2. NOT USED

3. ALL WELDING PROCEDURES AND PERSONNEL SHALL BE QUALIFIED 
IN ACCORDANCE WITH AVS B1.1 OR ASHE CODE, SECTION IX. 
(ALL STAINLESS STEEL MATERIAL WELDING SHALL BE PERFORMED 
PER ASME CODE. SECTION IX.> WELD PROCEDURES AND WELDER 
QUALIFICATIONS SHALL BE AVAILABLE FOR AUDIT OR REVIEW.

ALL WELDS SHALL BE VISUALLY EXAMINED IN ACCORDANCE WITH 
AVS Dt.l, SECTION 8.13.1. VISUAL VELD INSPECTORS SHALL 
BE QUALIFIED PER AVS Bl.t.

5. SURFACE PREPARATION PER SSPC-SP-*.

6. FINISH PAINT ALL CARBON STEEL SURFACES AFTER LOAD TEST 
WITH HIGH QUALITY, INDUSTRIAL ENAMEL, COLOR-WHITE. APPLY 
IN ACCORDANCE WITH MANUFACTURER'S INSTRUCT LONS.

7. EQUIVALENT COMPONENTS AND/IK SOURCES OF SUPPLY MAY BE 
SUBSTITUTED UPON APPROVAL OF CUSTOMER ENCDNEERJNG.

8. PRIOR TO ASSEMBLY, ALL COMPONENTS SHALL BE CLEANED OF 
CUTTING OILS, MARKING DYES, WELD FLUX, SPLATTER. SCALE,
GRIHE AND ALL OTHER FOREIGN MATERIALS. FINISHED ASSEMBLY
AND ALL INTERIOR AREAS SHALL BE CLEANED AND VISUALLY INSPECTED 
TO VERIFY THAT ALL SURFACES ARE FREE OF PARTICLES OR UQULDS.

9. MATERIAL SIZES USTED IN THE MATERIAL COLUMN ARE FOR 
REFERENCE ONLY. MANUFACTURER SHALL CONFIRM ACTUAL 
REQUIREMENTS PRIOR TO FABRICATION.

ALIGN HOLE PATTERN OF ITEM *2 WITH HOLE PATTERN IF ITEM *1

11. IDENTIFY ALL COMPONENTS, SUB-ASSEMBLIES, WELDMENTS, ETC., 
DURING FABRICATION WITH A LOW CHLORIDE CONTENT FELT TIP 
MARKER. IDENTIFICATION SHALL C&4S1ST OF* DRAWING NUMBER, 
APPLICABLE DASH NUMBER AND DRAWING REVISION NUMBER. 
IDENTIFY ALL COMPLETED FABRICATED COMPONENTS, SUB­
ASSEMBLIES, WELDMENTS, ETC., USING .25 INCH CHARACTER 
DIES OR VTLBRO ETCHING AS APPROPRIATE TO COOT3NENT SIZE 
AND CONFIGURATION. IDENTIFICATION SHALL CONSIST OF. 
DRAWING NUMBER. APPLICABLE DASH NUMBER, DRAWING REVISION 
NUMBER AND A PROJECT UNIQUE SERIAL NUMBER, (SUPPLIED 
BY CUSTOMER).

MsnHY
REV macwmw BATE

I 3 PLATE. 3/9' THK X t.3' X 180.3' AS7M A38
d 4 PLATE, 3/8' THK X 8.8' X £3.5' ASTM A36
1 3 ROUND TUBE, 10' O.B. X 3/8' WALL X £.75' LB A1S1 1026

2 PLATE. 3/8' THK X 13.0' O.S. X 8.0 J.E. ASTM A36
1 1 PLATE, 3/8' TM( X 60.0' O.B. X 8.0' l.D. ASTM A36

* At UPPER STRUCTURE TURNTABLE WELDMENT
M ITEM PART NO. SSCgiPTION

ASSEMBLY fc 6UAMT2TY LIST OF MATERIAL

AS—BUILT ORA«SHGS FOR ACGLF AS MANUFACTURED BY EDS

ADJUSTABLE CENTER OF GRAVITY LIFT FIXTURE <ACGLF> 
UPPER STRUCTURE TURNTABLE WELUHENT

EQUIP. NO. 162-T-OOS, 002. 003
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NOTES. UNLESS DTtgRyiSE SPECm.O'

INTERPRET BRAVING PER ANSI Y14.S.

NOT USO

SURFACE PREPARATION PER SSPC-SP-6.

FINISH PAINT ALL CARBON STEEL SURFACES AFTER LOAD TEST 
WITH HIGH QUALITY. INDUSTRIAL ENAMEL. COLOR-WHITE. APPLY 
IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

EQUIVALENT COMPONENTS AND/OR SOURCES OF SUPPLY MAY BE 
SUBSTITUTED UPON APPROVAL OF CUSTOMER ENGINEERING.

PRIOR TO ASSEMBLY, ALL COMPONENTS SHALL BE CLEANED OF 
CUTTING OILS, MARKING BYES, WELD FLUX, SPLATTER, SCALE,
GRIME AND ALL OTHER FOREX®* MATERIALS, FINISHED ASSEMBLY 
AND ALL INTERIOR AREAS SHALL BE CLEANED AND VISUALLY INSPECTED 
TO VERIFY" THAT ALL SURFACES ARE FREE OF PARTICLES DR LIQUIDS.

MATERIAL SIZES LISTED IN THE MATERIAL COLUMN ARE FDR 
REFERENCE ONLY. MANUFACTURER SHALL CONFIRM ACTUAL 
REQUIREMENTS PRIOR TO FABRICATION.

ISV ms&epmi &ATZ

ALL FASTENERS SHALL 

NOT USED

ZINC OR CADMIUM PLATED.

E>

IDENTIFY ALL COMPONENTS, SUB-ASSEMBLIES, WELDMENTS, ETC. , 
DURING FABRICATION WITH A LOW CHLORIDE CONTENT FELT TIP 
MARKER. IDENTIFICATION SHALL CONSIST DF. DRAWING NUMBER, 
APPLICABLE DASH NUMBER AND DRAWING REVISION NUMBER. 
IDENTIFY ALL COMPLETED FABRICATED COMPONENTS, SUB- 
ASSEMBLIES, WELDMENTS, ETC.. USING .25 INCH CHARACTER 
DIES OR V1BR0 ETCHING AS APPROPRIATE TO COMPONENT SIZE 
AND CONFIGURATION. IDENTIFICATION SHALL CONSIST OF. 
DRAWING NUMBER, APPLICABLE DASH NUMBER. DRAWING REVISION 
NUMBER AND A PROJECT UNIQUE SERIAL NUMBER. {SUPPLIED 
BY CUSTOMER).

ITEM 7 SHALL BE ZINC OR CAD PLATED.

INSTALL 2 ITEM 8 WASHERS BETWEEN ITEM 7 AND ITEM 1. 
INSTALL I ITEM 8 WASHER UNDER THE BOLT HEAD.

E>
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PLATE, 1.0 THK. X 13.0 X 23.0 ASTM A3S
KX HD. BOLT, S/1«~18UNC-2A X 1 1/2' U3, SAE GRD.S
FLAT WASHER, 8/18 C.STL.
ANGLE. 4 X 3 X 1/2 X 2' LG ASTM A36
FLAT WASHER, 3/4, N-SEJUES C.STL.
SCX KB. BOLT. 3/4-1MC-SA X 7-1/2' U3. SAE GRD.S
CAMROLLER {WITH HEX RECESS IN STUD HEAD) OSBORN
PLATE. .5 TWC. X 23.0 X 24.2 ASTM A38.
PLATE, 4.0 THK. X 13.0 X 23.0 ASTM A38
PLATE. 4.0 THK, X 13.0 X 23.0 ASTM ASS

UPPER CDUNTEKHEKMI ASSEMBLY
LOWER COUNTERWEIGHT ASSEMBLY

txan OF MATERIA.

AS—BUILT ORA WIGS FOR ACGLF AS MANUFACTURED BY EDS

ADJUSTABLE CENTER OF GRAVITY LIFT FIXTURE {ACGLF) 
COUNTERWEIGHT FABRICATION AND ASSEMBLY

EQUIP. NO. 162-T-00I, 002. 003

shu! toe »I. 1185
shs? i er d

SBSL
D

mmm

2014-063

C
90

-H
O

3



o

2 PLACES

ASSEMBLY ©

mtammmr
mr maa&'aMi bah

5) 4 PLACES

ASSEMBLY ©

s
A4

I
I
1
I
I
I

r !
I
1
\ mam 5 l smmsx 0»»"33

tUSj m tees *ssf j aesr

TBUSWWW£3» 3 AAGI SSSS^LS A
m&emts & %& imMusssms*
mam & im* i pums sssm. & \%
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NOTES, UNLESS OTHERWISE SPSXtFITB'
1. USE NATIONAL ELECTRICAL CODE FOR STANDARD PRACTICES.

i. ALL CABLE RUNS SHOBN ARE TO BE ROUTED APPROMSKTOy
AS SHORN USING COUUERC1AL TIE WRAPS TO BIND CABLES IN GROUPS.

3. CABLE RUNS SHALL NOT CROSS ANT SHARP EDGES OR HAKE 
ANT SHARP BENDS.

4. ALL CABLE POS1DONS SHOBN ARE TENTATIVE LOCATIONS.
FINAL LOCATIONS SAL BE IN FIELD.

KUtaSN HSROT
icv veB&ma* OATS

POSITION TRANSDUCER #1 
(LOWER WEIGHT)

\ \ \

-SECTION A-A
TO POSmON TRANSDUCER #2

TO POSITION TRANSDUCER #1
MOTOR #1

......................T9 ©EAR MOTOR #2

#1 & #2•TO TJU

jm

2014-420 DC JtfNOTSON BOX ASS*Y

(120 VS£i}FA0U1Y PKXffiSft

DO CASLE ASSEMSiy (WS^UMPflAnON)2014-410DO CASLE 
(IKSmuUEKtARON) AO CASl£ ASSIHSiyWsJ 120 VAC FA0UTY POWER

----- (T) AO CABLE TO FSOURE

4j OC CABLE TO FIXTURE

COWTKOl CONSOiE ASTV (AC it DC)
AC CABLE
{PWER & CONTROL)

60 FOOT mms ®mmi (ac & do)

UFT FIXTURE CONTROL CONSOLE ASSEMBLY (T) LIFT FIXTURE ELECTRICAL ASSEMBLY ©

COUNTERWEIGHTS ROTATED FDR OAWTY

AS Bira.T DRAWNGS FOR ACSLF AS M/^UFACTUKD BY EDS

ADJUSTABLE CENTER DF GRAVITY LIFT FIXTURE CACGLF> 
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: FA3R:CATt i« ACCORDANCE WITH NUPAC SPECIEICATion ES-01

3 MATERIAL SIZES LISTED IN THE MATERIAL COLUMN ARE EOR 
REFERENCE ONLY MANUFACTURER SHALL CONFIRM ACTUAL 
REQUIREMENTS PRIOR TO FABRICATION.

4 EQUIVALENT COMPONENTS AND/OR SOURCES OF SUPPLY MAY BE 
SUBSTITUTED UPON APPROVAL OF NUPAC ENGINEERING.

5 IDENTIFY ALL COMPONENTS. SUB-ASSEMBLIES. WELDMENTS, ETC .
DURING FABRICATION WITH A LON CHLORIDE CONTENT MARKER 
IDENTIFICATION SHALL CONSIST OF : DRAWING NUMBER.
APPLICABLE DASH NUMBER AND DRAWING REVISION MASER 
IDENTIFY ALL COMPLETED FABRICATED COMPONENTS. SUB­
ASSEMBLIES. WELDMENTS. ETC., USING ,25 INCH CHARACTER
DIES OR VIBRO ETCHING On NON-MACH I NED SURFACES AS APPROPRIATE 
TO COMPONENT SIZE AND CONFIGURATION. IDENTIFICATION SHALL CONSIST OF: 
DRAWING MASER, applicable DASH NUMBER. DRAWING REVISION 
NUMBER AND A PROJECT UNIQUE SERIAL NUMBER. (SUPPLIED 
BY NUPAC)

6 PRIOR TO ASSEMBLY. ALL COMPONENTS SHALL BE CLEANED OF 
/u\ 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—A5S0

PLATE WITH ELECTROLESS NICKEL
PER MIL—C—26074 B OR C (.5 TO 1.0 MIL.)

REFER TO NUPAC PROCEDURE 0M-0I36-NP. OM-OI37-NP, 0M-0I4J-NP 
OR 0M-0I47-NP. AS APPROPRIATE. FOR ADJUSTING THE TIEDOWN 
ASSEMBLY TO THE CORRECT PRELOAD GAP AS INDICATED BETWEEN 
ITEM NO'S. 2 AND 12 ON ASSEMBLY AS.

SEE NUPAC PROCEDURE QSM-0I36-MP. 0&M-OI37-NP & aAM-0i42-MP 
FOR LUBRICATION INSTRUCTIONS PRIOR TO EACH USE OF TIEDOWN 
ASSEMBLY.

REMOVED.

DO NOT PLATE THREADS.

PLATE WITH CADMIUM OR ZINC DI-CHROMATE.

ITEM NUMBERS ® A © SHALL BE MACHINED TO A LNI FIT PER
USAS B4 I FOR A PRESS Fit ASSEMBLY

17-4 PH STAINLESS STEEL SHALL BE IN THE HEAT TREATED CONDITION
H—I ISO. PRIOR TO FABRICATION

ALL WELDING PROCEDURES AND PCRSOKEL SHALL BE QUALIFIED IN 
ACCORDANCE WITH AWS 01 ! OR ASME CODE. SECTION IX. WELD 
PROCEDURES AND WELDER'S QUALIFICATIONS SHALL BE AVAILABLE 
FOR AUDIT OR REVIEW.

[j> FOR THE U-BOLT ONLY. DO NOT MARK OR ETCH THE SHANK SWF ACES. 

MARK THE ENDS OF THE U-BOLTS ONLY. ONE END SHALL INDICATE A 
REVISION CHARACTER. AND THE OTHER END SHALL INDICATE THE 
UNIQUE SERIAL NUMBER FOR THAT REVISION. USE 1/16 INCH 
CHARACTERS OR VIBRO ETCHING.

nj> OPTIONAL: ITEM 4 MAY BE FABRICATED FROM A CASTING (AMS S342). 
FORGED BILLET (AMS S643). PLATE (AMS 5804). OR FABRICATED INTO 
A WELDMENT USING BAR AND PLATE (AMS 5604) AND POST WELD 
HEAT TREATED TO AN HI ISO CONDITION.

fife* WELDS SHALL BE LIQUID PENETRANT INSPECTED ON FINAL PASS 
IN ACCORDANCE WITH ASME CODE. SECTION III, DIVISION I. 
SUBSECTION NB. ARTICLE NB-SOOO AM) SECTION V, ARTICLE 6.

TIEDOWN DEVICES SHALL BE LOAD TESTED IN ACCORDANCE 
WITH NUPAC SPECIFICATION NUBER LOT-74

|5> ITEM NO. 10 SHALL BE LIQUID PENETRANT INSPECTED IN ACCORDANCE

WITH ASME CODE. SECTION III. DIVISION I, SUBSECT ION NF . ARTICLE IT 5000.
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NOTES, UNLESS DTHCSV1SE SPECIFIED«

1. INTERPRET DRAVTNQ PER ANSI Y14.S.

£. NOT USED

3, ALL WELDING PROCEDURES AND PERSONNEL SHALL BE QUAUFIO 
IN ACCORDANCE WITH AWS Dl.l OR ASME CODE, SECTION IX. 
<ALL STAINLESS STEEL MATERIAL WELDING SHALL BE PERFORMED 
PER ASME CODE, SECTION EX.> VELD PROCEDURES AND WELDER 
QUALIFICATIONS SHALL BE AVAILABLE FOR AUDIT OR REVIEW.

4. ALL WELDS SHALL BE VISUALLY EXAMINED IN ACCORDANCE WITH 
AWS Dl.l, SECTION 8.13.1. VISUAL WELD INSPECTORS SHALL 
BE QUALIFIED PER AWS Dl.l.

5. SURFACE PREPARATION PER SSPC-SP-6.

6. EQUIVALENT COMPONENTS AND/OR SOURCES OF SUPPLY MAY BE 
SUBSTITUTED UPON APPROVAL OF CUSTOMER ENGINEERING.

7. PRIOR TO ASSEMBLY, ALL COMPONENTS SHALL BE CLEANED OF 
CUTTING OILS, MARKING DYES, WELD FLUX, SPLATTER, SCALE.
GRIME AND ALL OTHER FOREIGN MATERIALS. FINISHED ASSEMBLY
AND ALL INTERIOR AREAS SHALL BE CLEANED AND VISUALLY INSPECTED 
TO VERIFY THAT ALL SURFACES ARE FREE OF PARTICLES DR UQULDS.

8. MATERIAL SIZES USTED IN THE MATERIAL COLUMN ARE FOR 
REFERENCE ONLY. MANUFACTURER SHALL CONFIRM ACTUAL 
REQUIREMENTS PRIOR TO FABRICATION.

9. IDENTIFY ALL COMPONENTS, SUB-ASSEMBLIES, WELDMENTS, ETC., 
DURING FABRICATION WITH A LOW CHLORIDE CONTENT FELT TIP 
MARKER. IDENTIFICATION SHALL CONSIST DF« DRAWING NUMBER, 
APPUCABLE BASH NUMBER AND DRAWING REVISION NUMBER. 
IDENTIFY ALL COMPLETED FABRICATED COMPONENTS, SUB- 
ASSEMBLIES, WELDMENTS, ETC., USING .25 INCH CHARACTER 
DIES OR VIBRO ETCHING AS APPROPRIATE TO COMPONENT SIZE 
AND CONFIGURATION. IDENTIFICATION SHALL CONSIST DF. 
DRAWING NUMBER, APPU CABLE DASH NUMBER. DRAWING REVISION 
NUMBER AND A PROJECT UNIQUE SERIAL NUMBER, <SUPPUED 
BY CUSTOMER).

PAINT 3' VIBE STRIPE AROUND VELBKENT Al AS SHOVN, 
COLOR-SAFETY RED, USING HIQ4 QUALITY INDUSTRIAL ENAMEL. 
APPLY PER MANUFACTURER'S INSTRUCTIONS.

11> FINISH PAINT NOT REQUIRED.

12. FINISH PAINT ALL CARSON STEEL SURFACES AFTER LOAD TEST 
VITH HIGH QUALITY INDUSTRIAL ENAMEL, COLOR - WHITE. 
APPLY IN ACCORDANCE WITH MANUFACTURE'S INSTRUCTIONS.

E5> ITEMS 9, U, 16, 20, 21, 26, 27 , 30, WELDMENT A3, WELDMENT A4, 
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ATTACHMENT F

TRUPACT-II Certificate of Compliance 
(NRC Docket No. 71-9218)
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10CWT1 CERTIFICATE OF COMPLIANCE US. NUCIXAN MaULATOSY COMMISSIO

FOR RADIOACTIVE MATERIALS PACKAGES
1 ». CCRTiriCATf NUMMR

9218
e. uvistON numicm

4
C. MCKAQC lOCNTIPlCATlON NUMMM

USA/9218/B(U)F
a.r*aiNUMMM

1
• TQTAi. SOMtiA *AOi

4
2. WCAMakl

« Tni* eanifieat* * imuM to canity mat ma packaging and comann aaacneaa m item i Oatow. maata maaoptieaoiaaataty (tanoanMaattonn m nit to Coat 
of Fadarai Raguiationa. Pan 71. "Packaging and Transportation or Aadioactiva Material '

b. Thu camtieata doaa not raliavo mo conaignor from compliance wnn any raouitamant of mo rogglationa of ma U.S. Oapartmant of Tranaoonation or omar 
applicaoio regulatory agonciaa. including mo government of any country mrougn or into wnicf) ma package mil Pa tranaportad.

1. THIS CEPTiaiCATC IS ISSUED ON THE SASIS OF A SAFETY ANALYSIS MPOPT OF THE PACKAGE DESIGN Oft APPLICATION
A ISSUU TO r*m» ano Aftm 8. TITLE ANO IDENTIFICATION OF AEPOftT ON APPLICATION

Department of Energy Nuclear Packaging Inc. application
Transportation & Packaging dated March 3, 1989, as supplemented.

Safety Div., EH-33.3
Washington, DC 20585

e. DOCKET NUMEBN 71-9218
4 CONDITIONS

This cantflcata is conditional upon fulfilling ma raouiramanta of to CFR Pan 71. as applicaoio. and ma condibona specified paiow.

(a) Packaging

(1) Model No.: TRUPACT-II

(2) Description

A stainless steel and polyurethane foam insulated shipping container designed 
to provide double containment for shipment of contact-handled transuranic 
waste. The packaging consists of an unvented, 1/4-inch thick stainless steel 
inner containment vessel (ICV), positioned within an outer containment 
assembly (OCA) consisting of an unvented 1/4-inch thick stainless steel outer 
containment vessel (OCV), a 10-inch thick layer of polyurethane foam and a 1/4 
to 3/8-inch thick outer stainless steel shell. The package is a right circular 
cylinder with outside dimensions of approximately 94 inches diameter and 122 
inches height. The package weighs not more than 19,250 pounds when loaded 
with the maximum allowable contents of 7,265 pounds.

The OCA has a domed lid which is secured to the OCA body with a locking ring.
The OCV containment seal is provided by a butyl rubber 0-ring (bore seal).
The OCV is equipped with a seal test port and a vent port.

The ICV is a right circular cylinder with domed ends. The outside dimensions
of the ICV are approximately 73 inches diameter and 98 inches height. The ICV 
lid is secured to the ICV body with a locking ring. The ICV containment seal 
is provided by a butyl rubber 0-ring (bore seal). The ICV is equipped with a 
seal test port and vent port. Aluminum spacers are placed in the top and 
bottom domed ends of the ICV during shipping. The cavity available for the 
contents is a cylinder of approximately 73 inches diameter and 75 inches 
height.



CONDITIONS (cantinurt)
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6. Physical form, chemical properties, chemical compatibility, configuration of waste 
containers and contents, isotopic inventory, fissile content, decay heat, weight 
and center of gravity, radiation dose rate must be determined and limited in 
accordance with Appendix 1.3.7 of the application, "TRUPACT-II Authorized Methods 
for Payload Control", (TRAMPAC).

7. Each drum, bin or SUB must be assigned to a shipping category in accordance with 
Table 5, "TRUPACT-II Content Codes", (TRUCON), DOE/WIPP 89-004, Rev. 6, or must be 
tested for gas generation and meet the acceptance criteria in accordance with 
Attachment 2.0, to Appendix 1.3.7 of the application.

8. Each drum, bln or SUB must be labeled to indicate its shipping category. All 
drums, bins or SUB's within a package mist be of the same shipping category.

9. Each drum, bin, SUB, or TOOP must be equipped with filtered vents prior to shipment 
in accordance with Appendix 1.3.7 of the application. Drums which were not 
equipped with filtered vents during storage must be aspirated before shipment. The 
minimum aspiration time must be determined from Tables 7.1 through 9.3 in "TRUPACT- 
II Content Codes", (TRUCON), DOE/WIPP 89-004, Rev. &.

10. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) Each package must be prepared for shipment and operated In accordance with 
the procedures described in Chapter 7.0, "Operating Procedures", of the 
application.

(b) Each package must be tested and maintained In accordance with the procedures 
described in Chapter 8.0, "Acceptance Tests and Maintenance Program", of the 
application.

11. The contents of each package must be in accordance with Appendix 7.4.3., "Payload 
Control Procedures", of the application.

12. Prior to each shipment, the lid and vent port seals on the inner and outer contain­
ment vessels must be leak tested to 1 x 10‘7 std cmr/sec in accordance with Chapter 
7.0, "Operating Procedures", of the application.

13. All free standing water must be removed from the inner containment vessel cavity 
and the outer containment vessel cavity before shipment.

14. The package authorized by this certificate is hereby approved for use under the 
general license provisions of 10 CFR §71.12.

15. Expiration date: August 31, 1994.

»



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, O. C. 2QSSS

APPROVAL RECORD 
Model No. TRUPACT-II Package 

Certificate of Compliance No. 9218 
Revision No. 4

By application dated September 24, 1992, Nuclear Packaging, Inc., on behalf of 
the Department of Energy (DOE), requested an amendment to Certificate of 
Compliance No. 9218, for the Model No. TRUPACT-II package. The request 
included the following changes: (1) a new secondary container which could be 
used as an overpack for 55-gallon drums or standard waste boxes (SWBs), and 
(2) revision of several content codes to include additional waste materials.

In order to address the potential issue of waste retrieval from WIPP, a ten 
drum overpack (TDOP) was developed which could be used to overpack the 
retrieved waste containers, either 55-gallon drums or SWBs. This would allow 
the shipment of waste containers which may have been damaged during storage. 
One SWB or ten 55-gallon drums can fit inside the TDOP. The applicant 
evaluated the decay heat limits for each shipping category, to assure that the 
hydrogen concentration within the innermost confinement layer would not exceed 
5% during a 60 day shipment period. The evaluation demonstrated that all 
shipping categories could be shipped inside the TDOP with no reduction in the 
decay heat per 55-gallon drum or per SWB. This is because there are fewer 55- 
gallon drums and SWBs per package when shipped in a TDOP. Each TDOP must be 
equipped with a minimum of 9 filtered vents, as described in Appendix 1.3.7 of 
the application.

The applicant provided descriptions for the revised content codes. The new 
content codes are for waste for the WIPP experimental program. The revised' 
content codes include combinations of wastes from other content codes. The 
waste restrictions, chemical compatibility, and acceptable package 
configurations were determined using methodology used for other content codes. 
Decay heat limits were based on the most restrictive content code.

The Certificate of Compliance has been revised to specify the packaging 
configurations authorized for the TRUPACT-II, and to include the TDOP as an 
overpack for drums and SWBs. The certificate has been revised to reference 
the updated TRUCON document, which includes the revised content codes. The 
certificate holder has been changed to the Transportation & Packaging Safety 
Division of the DOE, based on a previous agreement between NRC and DOE.

These changes do not affect the ability of the package to meet the 
requirements of 10 CFR Part 71.

ChL.
Transportation Branch
Division of Safeguards and

Transportation, NMSS
Date m 1 ? TO
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ATTACHMENT G

TRUPACT-II Safety Analysis Report for Packaging (SARP 
General Arrangement Drawings

NOTE: The drawings listed in this section are the design drawings that were
approved by the Nuclear Regulatory Commission (NRC). With the exception 
of Drawing No. 2077-1120, no changes shall be made to these drawings 
without acquiring NRC approval.

• Drawing No. 2077-007-SNP, Rev. C, 1 sheet, "TRUPACT-II Payload Assembly 
Design"

• Drawing No. 2077-008-SNP, Rev. C, 2 sheets, "TRUPACT-II Pallet and Alignment 
Guide Tube Design"

• Drawing No. 2077-500-SNP, Rev. K, 11 sheets, "TRUPACT-II Packaging"

• Drawing No. 2077-1120, Rev. E, 2 sheets, "TRUPACT-II Quality Level and Spare 
Parts List"
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NOTES. UNLESS OTHERWISE SPECinEO:

INTERPRET DRAWING PER ANSI Y-14.5.

ALL WELDING PROCEDURES AND PERSONNEL SHALL BE QUALIFIED 
IN ACCORDANCE WITH ASME CODE. SECTION IX. WELD 
PROCEDURES AND WELDER QUALIFICATIONS SHALL BE AVAILABLE 
FOR AUDIT OR REVIEW.

2. ALL WELDS SHALL BE VISUALLY EXAMINED IN ACCORDANCE WITH 
AWS D1.1. SECTION 8.15.1. VISUAL WELD INSPECTORS 
SHALL BE QUALIFIED PER AWS D1.1.

4. PALLET LIFTING FEATURES SHALL BE LOAD TESTED TO 1507.
OF THEIR MAXIMUM WORKING LOAD.

5. PRIOR TO ASSEMBLY. ALL COMPONENTS SHALL BE CLEANED OF 
CUTTING OILS. MARKING DYES. WELDING 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. WELDS SHALL BE LIQUID PENETRANT INSPECTED ON FINAL PASS 
IN ACCORDANCE WITH ASME CODE. SECTION III. DIVISION I. 
SUBSECTION NB. ARTICLE NB-5000 AND SECTION V. ARTICLE 6.

"V> BOND IN PLACE USING 1617 A-B FURANE ADHESIVE.

5 SKINS MAY HAVE ONE SPLICE IF REQUIRED FOR FABRICATION.
IF BOTH UPPER AND LOWER SKINS REQUIRE SPUCING.
UPPER AND LOWER SPLICE LINES SHALL RUN PARALLEL

9. SEAL ALL FASTENERS. HOLES AND GAPS WITH RTV SIUCONE 
SEALANT.

[l2> WELDS SHALL BE LIQUID PENETRANT INSPECTED AFTER LOAD TEST 
PER C/N 6.

llT> LIFT POCKETS SHALL BE POTTED IN PLACE USING ISOCAST SYSTEMS 

^ UNCAST TWO A/B PER MANUFACTURER’S INSTRUCTIONS.

HEXCEL ALUMINUM HONEYCOMB. CRIII 5052 OR 5056. CELL SIZE: 
1/8 TO 3/8: FOIL THICKNESS: .0015 TO .005; DENSITY:
6.0 TO 6.9; PERFORATION OPTIONAL

[l3>- BOND IN PLACE USING NEWPORT ADHESIVE NO. NB101TR OR PER MIL-A 25463A.

A

KCVtSON MSfORY '

UK 1 OtSCRPKON lOAIS •Y
C 1 SEE DCN |

« 56

(SHT.2)

2.0. 12 PLCS

DETAIL
(SHT.2)

#70-7/8

PAYLOAD PALLET

i i REL NJ.SWANNACK 1 2-24-89 bm* Kiuri Brian
| APfOW.HENKEL 1 2-24-89 " rvinoiiciNC
1 AKfoSJLPORTER 1 2-24-89
1 APfO D.L5WANNACK 1 2-24-89 ^ • FEDERAL WAY. WASHINGTON

i APKO D.SCHMOKER 1 2-24-89
i APPOH.WUNSCH 1 2-23-89

i «PPD M.RJOCHARDS 1 2-23-88 UtSUN DtWWPItf

APPDLE.ULBRICHT 1 2-23-88 TRUPACT - B

i
i | CHECK H. LEVITT 1 2-23-89 SOUL: 1/8 IWI. N/A

ITEM 1 QTY 1 NEXT ASSY

!!i REV C ISHEET 1 OF 2

MATS OlHOraS Mono
TUUMCES:
nUCWQNS * HA
MNU* * Wk

momont aw m mghcs
3 ruck nmuis ± m/a
3 P1ACC OtOMAtS ± M/a
1 AAGC BiOMAi * M/A

DWG
sze

D
DWG NO.

2077-008SNP,



L1R j DESCMmCM i DATE BY
1 C I SEE DCN

j

-3-1/2-

— NO. 10 X 5/8 LG.
THREAD FORMING SCREW 
2 REOO AT 12 EQ. SP. PLACES

BUMPER
PLT. 1—1/4 THK 
UHMW POLYMER

/c\ DETAIL (SHT.1)

SCALE: FULL 

12 PLCS

• PIPE, r SCH.5 
6061-T6 

OR
6063-T6

ALUMINUM

ALIGNMENT GUIDE TUBE
SCALE: 1/2

SECTION B —B (SHT.1)

SCALE: FULL 
TYP—3 PLCS

! 1 KL NJ.SWANNACK 12-24-W
i 1 VTO SXPORTER 1 2-24-U

trro W.HENKEL 1 2-24-M
i !

APPD D.LSWMNNACK 1 2-24-89
i i AMD D.SCHMOKER 1 2-24-89
t f APPDH.WUNSCH 1 2-23-88
' 1 «m> M.R. RICHARDS 1 2-23-89
i ! AFTOLE-ULBRICHT 1 2-23-89
I | OA G.E.H1LL
i i CMBX H. LEVITT 1 2-2X9

ITEM 1 OTY 1 NEXT ASSY drawn mmmmm l M-4i

lbcess oiHonm ycem OMENBONS ARE » MCHES
TOIIUNCC& 3 PLACE DfCRIALl * AM
MACRONS A 2 PLACE OECRiAU * AM
ANOLES ± 1 PLACE BSOMAL * AM

ft NUCLE/IR
FVICKIIEINE

FEDERAL WAY, WASMWOTON

PALLET AND AUGNMEKT GUIDE TUBE 

DESIGN DRMMNC 

TRUPACT It

SCALE- NOTED 1 ¥fT. N/A
REV. C I MET 2 OF 2

owe
sac

D
DWQ NO.

2077 —008SNP,



NOTES, UNLESS OTHERWISE SPECIFIED:
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13.

14.
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INTERPRET DRAWING PER ANSI Y-14.5.

THREADS PER ASA B1.1 1960 EDmON.

IDENTIFICATION: PACKAGE SHALL BE IDENTIFIED ON THE OUTER CONTAINMENT ASSEMBLY 
LID AND BODY WTTH STAINLESS STEEL NAMEPLATES SEAL WELDED ALL AROUND IN 
ACCORDANCE WITH THE REQUIREMENTS OF I0CFR 71.85 (c).’TYPE B* SHALL BE STENCILED 
NEAR THE NAMEPLATE IN 1/2 INCH MINIMUM HIGH CHARACTERS USING STANDARD INDUSTRIAL 
ENAMEL PAINT OR MARKING INK. COLOR: BLACK.

POLYURETHANE FOAM SHALL HAVE A NOMINAL DENSITY OF 8-1/4 LBS/CU FT.
INSTALLATION TECHNIQUES. ACCEPTANCE TESTS AND ACCEPTABLE DEVIATIONS IN PROPERTIES 
ARE SUMMARIZED IN SECTION 8.1.4.1 OF THE TRUPACT-II SAFETY ANALYSIS REPORT.

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

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.

ALL WELDS (EXCEPT AS NOTED) SHALL BE VISUALLY EXAMINED IN ACCORDANCE WITH
AWS 01.1. SECTION 8.15.1. VISUAL WELD INSPECTORS SHALL BE QUALIFIED PER AWS D1.1.

ALL WELDS (EXCEPT AS NOTED) ON THE ICV AND OCV (CONTAINMENT BOUNDRY) SHALL BE 

LIQUID PENETRANT INSPECTED ON FINAL PASS IN ACCORDANCE WITH ASME CODE. SECTION III, 
DIVISION I. SUBSECTION NB. ARTICLE NB-5000 AND SECTION V. ARTICLE 6.
ALL WELDS (EXCEPT AS NOTED) ON THE OCA OUTER SHELL SHALL BE LIQUID 

PENETRANT INSPECTED ON FINAL PASS IN ACCORDANCE WITH ASME CODE. SECTION III.
DIVISION I. SUBSECTION NF. ARTICLE NF-5000.

INDICATED 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 III. DIVISION 1. SUBSECTION NB, ARTICLE NB-5000 AND 
SECTION V. ARTICLE 6.

INDICATED WELDS SHALL BE RADIOGRAPH INSPECTED IN ACCORDANCE WTTH ASME 
CODE SECTION III. DIVISION I. SUBSECTION NB. ARTICLE NB-5000 AND SECTION V,
ARTICLE 2 FOR THE ICV AND OCV (CONTAINMENT BOUNDARY) WELDS AND RADIOGRAPH 
INSPECTED IN ACCORDANCE WITH SUBSECTION NF. ARTICLE NF-5000 FOR THE OCA 
OUTER SHELL WELDS.

MATERIAL: ASTM-A240. TYPE 304 STAINLESS STEEL (ROLLED AND WELDED PLATE).

OPT: ASTm—A182, GRD F304 (FORCED Bill FT)

OPT: ASTU-A351, GRD CF8A (CENTRIFUGAL CASTING)

MATERIAL SHALL BE ULTRASONIC OR RADIOGRAPHIC TEST INSPECTED IN ACCORDANCE WITH 
ASME CODE. SECTION III. DIVISION I. 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 
SECTION III. OMSION I. SUBSECTION NB. ARTICLE NB-5000 AND SECTION V. ARTICLE 2.

MAXIMUM NORMAL OPERATING PRESSURE IS 50 PSIG. INNER AND OUTER VESSEL CONTAINMENT 
BOUNDARIES SHALL BE SUBJECTED TO AN INTERNAL TEST PRESSURE EQUAL TO 
A MINIMUM OF 150% OF THE MAXIMUM NORMAL OPERATING PRESSURE PER 10CFR 71.85(b).

INNER AND OUTER VESSEL CONTAINMENT BOUNDARIES SHALL BE LEAK TESTED 
TO DEMONSTRATE A LEAKAGE RATE NOT TO EXCEED 1X10 STANDARD CUBIC 
CENTIMETERS PER SECOND PER ANSI N14.5-1987.

OCA AND ICV LID LIFTING FEATURES SHALL BE LOAD TESTED TO 150% OF THEIR 
MAXIMUM WORKING LOAD. MAXIMUM WORKING LOAD FOR EACH OCA LID LIFT 
POINT IS 2.500 POUNDS AND FOR EACH ICV LID LIFT POINT IS 1.667 POUNDS.

PRIOR TO ASSEMBLY. COAT EACH O-RING WITH APPROXIMATELY 1 TABLESPOON OF 
DOW CORNING HIGH VACUUM GREASE SEAL FLANGES MAY ALSO AS AN OPTION BE 
COATED WITH A THIN COAT OF DOW CORNING HIGH VACUUM GREASE

PRIOR TO ASSEMBLY. THREADS SHALL BE COATED WITH A HIGH QUALITY 
NICKEL BEARING LUBRICANT.

COAT THREADS WITH A HIGH QUALITY THREAD LOCKING COMPOUND PRIOR TO INSTALLATION. 

BUTYL MATERIAL PER RR0405-70, RAINIER RUBBER CO.. SEATTLE WA.

MATERIAL IS ASTM—A240. TYPE 304 STAINLESS STEEL TOLERANCES FOR AS-ROLLED SHELL 
MATERIAL ARE IN ACCORDANCE WITH THE TOLERANCES GIVEN IN ASTM—A480, TABLE 
A1.17. THICKNESS OF AS-ROLLED PLATE MATERIAL FOR HEADS MAY BE 1/32 INCH GREATER 
THAN ALLOWED BY ASTM-A240/A480 TO ALLOW FOR THINNING DURING THE FORMING 
PROCESS. THE MINIMUM THICKNESS FOR ALL 1/4 INCH NOMINAL MATERIAL: IS 0.240 INCH;
THE MINIMUM THICKNESS FOR 3/16 INCH NOMINAL MATERIAL IS 0.178 INCH: THE MINIMUM 
THICKNESS FOR 3/8 INCH NOMINAL MATERIAL IS 0.365 INCH.

TAMPER INDICATING SEALS SHALL BE INSTALLED AT ONE (1) OCA LOCK BOLT LOCATION 
AND THE OCA VENT PORT ACCESS PLUG AS SHOWN.

FASTENERS SHALL BE MSDUIED frl ACCORDANCE WITH THE FOLLOWING

a. TORQUE OUTER CONTAINMENT ASSEMBLY LOCKING RING LOCK BOLTS
(1/2—13UNC—2A) TO 28-32 FT-LBS (LUBRICATED |S».

b. TORQUE MNER CONTAINMENT VESSEL LOCKING RING LOCK BOLTS 
(1/2-13UNC-2A) TO 28-32 FT-LBS (LUBRICATED ($>)•

[22> OCA SEAL TEST AND VENT PORT ACCESS PLUGS SHALL BE INSTALLED USING 
A TORQUE OF 35-45 FT-LBS (LUBRICATED fi£»

23. ALL CONTAINMENT SHELL JOINTS SHALL BE MADE IN ACCORDANCE WITH ASME
CODE. SECTION III. DIVISION L SUBSECTION NB. ARTICLE NB-4230. OCA _____
OUTER SHELL JOINTS SHALL BE MADE IN ACCORDANCE WITH ASME CODE SECTION 

HL DIVISION L SUBSECTION NF. ARTICLE NF-4230.

24. ALL CYLINDRICAL AND CONICAL CONTAINMENT SHELL FABRICATIONS SHALL COMPLY 
WITH THE TOLERANCE REQUIREMENTS OF ASME CODE. SECTION III. DIVISION L 

SUBSECTION NE. ARTICLE NE-422(i. AND FLAG NOTE 19.

rm ocsenmoN DATE »r
K SEE DCN !

[*)>WEAR PAD INCLUDES SILICONE—BASED PRESSURE SENSITIVE ADHESIVE BACKING FOR 

ATTACHMENT TO INSIDE SURFACE OF OCV LOWER DISHED HEAD.

[42>- AXIAL DIMENSIONS SHALL BE CONTROLLED SUCH THAT WHEN ASSEMBLED WITH LOCKING 

RING IN LOCKED POSTTION, MAXIMUM AXIAL FREE PLAY BETWEEN UPPER AND LOWER 
SEAL FLANGES SHALL BE NO GREATER THAN 0.153 INCHES.

MATERIAL: BUTYL PER RAINER RUBBER RR0403-50.
OR BUNA-N PER MIL-R 3065 GR.50,
OR FLUOROCARBON PER ASTM D2000 MHK 607.21 
(50 TO 55 SHORE A)

OR FLUOROSIUCONE PER MIL-R 25986.

MATERIAL: NEOPRENE PER ASTM D2000 BC 715,
 ̂ OR ETHYLENE PROPYLENE PER ASTM D2000 BA 712.

25. ALL EXPOSED EXTERNAL OCA STEEL SURFACES. EXCEPT FOR AN 8 INCH SQUARE 

AREA ON EACH SIDE OF THE PACKAGE (LABa LOCATION). AND OUTER THERMAL 
SHIELD WHICH ATTACHES TO THE LOCKING Z—FLANGE. SHALL BE SAND BLASTED 

WITH A FINE SILICA SAND IN ACCORDANCE WITH SSPC-SP-6.

26. THE FOLLOWING LONGITUDINAL WQDS ARE NOT SHOWN. BUT WIU BE UTILIZED 
AND SHALL BE FULL PENETRATION V GROOVE PER G/N 6. 47 AND INSPECTED 

PER NOTES 7, 8. & 10:
o. OCA EXTERNAL SHELLS
b. OCV SHELLS
c. ICV SHELLS

27. ANY ADDITIONAL WELDS REQUIRED TO JOIN SHELL MATERIALS SHALL BE FULL 

PENETRATION WELDS PER G/N 6. 47 AND INSPECTED PER NOTES 7.8 It 10.

[28> ALL Z-FLANGES ARE MADE FROM 14 GA. (.075 THK) ASTM A240 TYPE 304
^ STAINLESS STEa 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 FUa—PENETRATION BUTT WELD. WELDS (IF ANY) SHALL BE 

PER G/N 5 AND INSPECTED PER NOTES 7 At 8. FOR SPUN OPTION. CORNERS 

ARE SPUN WITH 1 INCH RADIUS UNLESS OTHERWISE SHOWN.

[2§> INDICATED RECEPTACLES ARE PROVIDED FOR LIFTING AND HANDLING THE OCA 

uo ONLY. EACH LOCATION SHALL BE LABELED WITH THE FOLLOWING WARMNC: 
•UD LIFT ONLY, VIA STENCUNG WITH 2 INCH LETTERING USING A 
STANDARD MOUSTRIAL ENAMa PAINT, COLOR: BLACK.

[ScO INDICATED RECEPTACLES ARE PROVIDED FOR LIFTING AND HANDUNC THE ICV

UO OR EMPTY INNER CONTAINMENT ASSEMBLY ONLY. EACH LOCATION SHALL BE 
i Ancicn WITH THE FOLLOWING WARNING: 'LID OR EMPTY CONTAINER LIFT ONLY, 
VIA STENCILING WITH 2 INCH LETTERING USING A STANDARD INDUSTRIAL 

ENAMa PAINT. COLOR: BLACK.

45. ASME HEADS SHALL BE CONSTRUCTED TO SECTION VIII OF THE ASME CODE 
ALL CONSTRUCTION WELDING OF THE HEADS SHALL BE 100% RADIOGRAPHIC 
EXAMINED USING THE EXAMINATION TECHNIQUE AND ACCEPTANCE CRITERIA OF 
SECTION III OF THE CODE (NB 5000). DOCUMENTATION OF RADIOGRAPHIC 
EXAMINATION SHALL BE IN ACCORDANCE WITH SECTION VIII (UW-51(o)(1))
OF THE CODE

[«> APPROXIMATE LOCATION OF ADHESIVE BACKED LABELS.

47. WELDS FOR THE ICV AND OCV SHELLS SHALL CONFORM TO ASME CODE SECTION III. 
DIVISION I. SUBSECTION NB. ARTICLE NB-4400. MAXIMUM WELD REINFORCEMENT FOR 
THE ICV AND OCV SHELLS SHALL BE 3/32 INCH IN ACCORDANCE WITH ASME CODE.
SECTION III. DIVISION I. SUBSECTION NB. ARTICLE NB-4426. SUBARTICLE NB-4426.1.
WELDS FOR THE OCA (EXTERNAL) SHELL SHALL CONFORM TO ASME CODE SECTION III. 
DIVISION I. SUBSECTION NF. ARTICLE NF—4400. AND SHALL BE SMOOTH. THAT IS,

HAVE A MAXIMUM REINFORCEMENT OF 1/32 INCH AND HAVE A TAPERED TRANSITION TO 
THE BASE MATERIAL SURFACE

48: REPAIR OF BASE MATERIAL

FOR THE ICV AND OCV COMPONENTS AND OCA INTERNAL SURFACES ONLY, REPAIR OF BASE 
MATERIAL SHALL BE IN COMPLIANCE WITH ASME CODE SECTION III. DIVISION I,
SUBSECTION NB. ARTICLE NB-2S38 AND NB-2S39. OR NB-4131. MAXIMUM WELD 

REINFORCEMENT SHALL BE +3/32 MCH IN COMPLIANCE WITH ASME CODE SECTION III. 
DIVISION L SUBSECTION NB, ARTICLE NB-4426. SUBARTICLE NB-4426.1.

FOR THE OCA EXTERNAL SURFACES. REPAIR OF BASE MATERIAL SHALL BE IN COMPLIANCE 
WITH ASME CODE SECTION IIL DIVISION L SUBSECTION NF—4131 OR NF-2510 AND 
ASTM A—240. ALTERNATTVaY. REPAIRS MAY BE PERFORMED IN COMPLIANCE WTTH NB-2538 
AND NB—2539, OR NB-4131. MAXIMUM WELD REINFORCEMENT SHALL BE +1/32 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.

31. FORK UFT POCKETS ARE PROVIDED FOR LIFTING AND HANDLING THE COMPLETE 

ASSEMBLY AND ARE NOT TO BE USED FOR TIEDOWN.

§2> BOND FOAM TO ACCESS PLUG UTILIZING A HIGH QUALITY EPOXY ADHESIVE.

BOND FIBERGLASS TUBE TO MATING STAINLESS PARTS USING HIGH QUALITY 

RTV SIUCONE ADHESIVE.

[34> LYTHERM CERAMIC FIBER PAPER. 1/4 INCH THK. LYDALL NO. 1535-LK. ADHERED 

to OCA FOAM CAVITY WALL WITH RTV SIUCONE ADHESIVE. DOW CORNING NO.

732 OR NO. 737.

l3> ANGULAR ORENTATION OF ICV UD RELATIVE TO ICV BODY AND ASSEMBLED 

ICV WITHIN OCA IS NOT SPECIFICALLY CONTROLLED. POSITIONS SHOWN 

ARE FOR REFERENCE PURPOSES AND ARE REPRESENTATIVE ONLt.

MICROUTE INSULATION AND INNER THERMAL SHIELD 
PROVIDE ACCESS TO SEAL TEST PORT PLUG.

ARE LOCALLY CUT OUT TO

OPTIONAL FABRICATION: ____
ATTACHMENT OF ANGLE' MAY BE RIVETED IN 20 PLACES 

EQUALLY SPACED WITH 300 SERIES STAINLESS STEa
• 1/8 COMMERCIAL POP RIVETS ON *82 B.C. OR 
RESISTANCE SPOT WELDED 20 PI ACES EQUALLY SPACED WITH
• 3/16 SPOTWELDS ON • 82 B.C .

DOCUMENTATION OF BASE MATERIAL REPAIRS SHALL BE IN COMPLIANCE WITH 
ARTICLE NB—4132.

fe> OUTER THERMAL SHIELD HAS A 3/4 INCH X 10-1/2 INCH RELIEF TO PROVIDE CLEARANCE 

FOR VENT PORT TOOUNG IN THE LOCKED OR UNLOCKED POSITION.

50. WHERE SECTIONS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINNEERS BOILER AND 

PRESSURE VESSa CODE (ASME CODE) ARE REFERENCED. THE CODE EDITION AND 
ADDENDA WHICH ARE APPLICABLE ARE 1986 EDITION. 1987 ADDENDA. FOR OTHER 
REFERENCED CODES AND STANDARDS. THE CURRENT REVISION AT THE TIME OF 
FABRICATION OF THE TEST UNITS SHALL APPLY (1987). REVISIONS AND/OR ADDENDA 
FOR ALL CODES AND STANDARDS LATER THAN THESE DATES MAY BE USED.

[s)> MIRROR IMAGE OF SAWCUT AND PINS RELATIVE TO TABS IS AN OPTION.

[52> OPTION; 2.2 INCHES.

[53> LOCATE THE SIDE DOUBLER PLATE SO THAT THE TIEDOWN LUG LANDS BETWEEN THE 

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 
TO WELDING THE LUG TO THE DOUBLER. POSITIONING OF TIEDOWN LUG AND 1 /4 INCH 
THICK INTERNAL GUSSET PLATE MUST BE MAINTAINED PER SECTION T-T. SHEET 11.

[fc> COAT PLUG AND COVER SEAL 0-RINGS WITH A THIN COAT OF 
DOW CORNING HIGH VACUUM GROSE PLUGS AND COVERS 
SHALL BE MSTAUED IN ACCORDANCE WITH THE FOUDWMG: 

a TORQUE SEAL TEST PORT PLUGS TO 6-6 FT—LBS. 
b. TORQUE VENT PORT PLUGS TO 8-10 FT-LBS. 
e. TORQUE VENT PORT COVERS TO 13-16 FT—LBS. 
d. TORQUE VENT PORT PLUG TO 10-13 FT.—LBS.

(3S> MATING SEAL FLANGE LUG HAS GORRESPONDMC 1/6 X 20P 
TAPER ON LEADING EDGE

B£> STENCIL AS SHOWN USING 1/2 MCH HIGH CHARACTERS 

WITH A STANDARD WDUSTRIAL ENAMa PAINT OR 
MARKING INK: COLOR: BLACK.
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f

TAUPER NMCMINO SEALOCV SEAL 
TEST PORT 

LOCATION
NAMEPLATES

OCV VENT PORT 
LOCATION

FOAM FILL PORT - TOP

>—WEATHER SEAL BAND (NOT SHOWN FDR CLARITY)

/ j— OCA UFT POCKET £§>
/ / (3 PLCS) ^

r / (SH 5)

FIRE CONSUMABLE VENT/FOAM FILL PORT 

TOP (3 PLCS)
(SH 5)

OCA LOCK BOLT

FIRE CONSUMABLE VENT
LOWER SIDE (6 PLCS EQ.SP.)

(SH 5)

TIE-DOWN LUG
(4 PLCS)

ICV UO ASSEMBLY

1/4 THK [jj>

^-DETAIL

f-7/B CLEARANCE

12-1/4 *5/8
3/8 THi; X 26-1/4 MIN. LG

UPPER SPACER ASSEMBLY
(SH 6)

OCA UO ASSEMBLY

WEATHER SEAL BAND

DETAIL B
3/8 THK X 12 MIN. LG

DETAIL N cm

SIUCONE WEAR PAD
(1/8 THK X 36 O.O.121-1/2

X 3 LO.
72-5/8 ID • 

(ICV)

73-5/8 ID 
(OCV)

OCA BODY ASSEMBLY

(OCV CAVITY HT) DETAIL P
74-5/8LOWER SPACER ASSEMBLY

(SH 6)

FIRE CONSUMABLE VENT
ICV BODY ASSEMBLYLOWER SIDE (6 PLCS)

1/4 THK [lj>

— DETAIL
— DETAIL

(W II)

9-1/4 ±3/4 4-1/2

3/16 THK
1/4 THK [j»>TIE—DOWN LUG

10-1/2(4 PLACES)

(2 PLACES)DETAIL BB
(SH 5)
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WIPER O-RING HOLDER 
16 CA(.060) THK X 1-1/2 i

OPTION: I
SEE DETAIL AT SH 7. |

DRIVE SCREW PAN HEAD 
• 1/8 X 3/8. 114 PLCS 
18-8 STAINLESS STEEL 
OPTION:

SEE DETAIL AT SH 7.

O-RING.
• 88 l.0.(±2Z)

X ».3754.010

INNER VENT PORT PLUG 
(REF SH 10 FOR DETAIL)

Mg

VENT PORT INSERT 
{REF SH 10 FOR DETAIL)

(l9>
-ICV UPPER 

SEAL FLANGE

— ICV LOCKING RING OCA UD ASSY.

<« •)

O—RING. 75-5/8 LD. <± 25!) 
[j!>jlg>X #.400 ± .010

O-RING. 74-1/4 1.0. (± 2X)
X •JTS ± .010

FROM UPPER SEAL 
FLANGE LOWER SURFACE

FROM LOWER SEAL 
FLANGE UPPER SURFACE

Sag> SEAL TEST PORT PLUG 

^ (REF SH 9 FOR DETAIL)

SEAL TEST PORT INSERT 
(REF SH 9 FOR DETAIL)

-VENT PORT COVER 
(REF SH 10 FOR DETAIL)

— OUTER VENT PORT PLUG 
(REF SH 10 FOR DETAIL)

SECTION J-J <»»>
(ICV VENT PORT)

SCALE: FULL

,
cm oopvmoN DATE BY !

IV dCL uSi*n 1

FOAM PLUG
*1-13/32 X 4-1/2 LG

^—VENT PORT FITTING 
\ (REF SH 9 FOR DETAIL) -VENT PORT PLUG

SEAL TEST PORT ACCESS PLUG.
-1/2 NPT PIPE SEE 

TYPE 304. STAINLESS STEEL

E>§>

SEAL TEST PORT COUPLING 
(REF SH 9 FOR DETAIL)

TUBE. • 1-5/8 X .08 WALL 

1* LG.. FIBERGLASS

TUBING. • 1—1/2 X 20 GA. 
.030) WALL. ASTM A213.

TYPE 304 STAINLESS STEEL

— SEAL TEST PORT 
DOUBLER PLATE

ICV LOCKING RING

FROM LOWER SEAL 
FLANGE UPPER SURFACE

O-RING, 71-1/2 I.D. <± 2X) X ».400±.010 

O-RING. 71-3/16 I.D. (± 27.) X *.375±.01G

SEAL TEST PORT PLUG JmC:

(REF SH 9 FOR DETAIL)

V.F

SECTION G-C (sh 2)
(OCV SEAL TEST PORT)

SCALE: 1/2
(WEATHER SEAL OMITTED FOR CLARITY)

VENT PORT COUPLING (INBOARD) 
(REF SH 9 FOR DETAIL)

OCA BODY ASSY.

£2=*^ VENT PORT COVER 

(REF SH 9 FOR DETAIL)

r-^TUBE. • 1-5/8 X .08 WALL THK X 7 LG 

FIBERGLASS

— 1/2-13UNC-2A X 1/2 LG 

HEX HEAD BOLT. TYPE 300 
SERIES STAINLESS STEEL 

• 3/32 THRU

TAMPER INDICATING SEAL

SECTION H-H (sh 2)
(OCV VENT PORT)

SCALE: 1/2

(WEATHER SEAL OMITTED FOR CLARITY;

VIEW AL-AL
SCALE: 1/4

*3-7/16

ICV LOWER 
SEAL FLANGE

SEAL TEST PORT INSERT 
^ (REF SH 9 FOR DETAIL)

WflH •)

SEAL TEST PORT

4-

2-3/8 —' y

•3-7/16- R 5—13/16

SECTION AK-AK <»;>
(ICV SEAL TEST PORT) 

SCALE: FUL-

T\

X 4

^ )

j UNLOCKED ,

—— 6-1/4

, LOCKED /

VIEW AT-AT
3/8 THK

(SEAL TEST PORT DOUBLER PLATE) 
(SEAL TEST PORT FITTINGS OMITTED FOR CLARITY) 

SCALE: 1/8

VIEW AN-AN
3/8 THK

(VENT PORT DOUBLER PLATE) 
(VENT PORT FITTINGS OMITTED FOR CLARITY) 

SCALE: 1/8

-OCA UD 
OUTER SHELL

-OCA OUTER 
THERMAL SHIELD

SEAL TEST PORT

VIEW AV-AV
(OCA STENCUNG)

SCALE: 1/4 
(WEATHER SEAL OMITTED FOR CLARITY)

1 1 & XV Ul

j
!

gjpQ n.wufidwn I ri
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um. Lt-uLmflLHi i 2-L>-n
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WELD FLANGE, 1 — 1/2 NPT 
ASTM A1B2 OR A276, TYPE 304 

STAINLESS STEEL

MAKE WELD AFTER 
FOAM INSTALLATION

PIPE PLUG. FLUSH 
1-1/2 PIPE SIZE 
ABS PLASTIC

V™£-\30 PLCS> ,/4|7’ G)

3 SIDES

OCA UPPER HEAD

f|>1/4
THK PLT

SECTION Z-Z <»»
TYP 3 PLCS 
SCALE: 1/4

SECTION K-K <»«
IDENTICAL TO SECTION Z-Z WITHOUT FLANGE. PIPE PLUG. AND « 2-3/8 HOLE.

WELD FLANGE1-1/2 NPT 
ASTM A182 OR A276.7YPE 304 
STAINLESS STEEL

PIPE PLUG. FLUSH 
1-1/2 PIPE SIZE 
ABS PLASTIC

---------7-1/2^—
—il

1
\ \ /

io \/ \
. /\

/ 1

-^-(3 SIDES [|>

REM90N HSTORT
L1R ocsenmoN OATS •Y

TIE—DOWN LUG
(SEE DETAIL THIS SHEET)

SIDE DOUBLER PLATE 
24 X 24 X 3/8 THK

FILL IN FLUSH W/ TOP \ 
OF BOTTOM DOUBLER PLT /

•BC

— 11 —J 6 —

VIEW R—R una
SCALE: 1/8 

TYPICAL 4 PLACES 
(2 AS SHOWN. 2 OPPOSITE)

1-1/2. 30 HOLES 
THRU SIDE DOUBLER ONLY

OCA BODY 
OUTER SHELL

i/n
V8 |\

14-1/8

SECTION S—S <»»

4 PLC

TYP 6 PLCS 
SCALE: 1/4

0 13/16 - 4 PLCS EQ SPACED 
AS SHOWN ON A 

•4 B.C.

SECTION AJ-AJ
SCALE: 1/4 

(4 PICS)

DOUBLER PLATE. 3/8 THK X 8 O.D. 

r P1PE.SCH 80
ASTM AJ78 OR A312, TYPE 304 
STAINLESS STEEL

#3/4 X 3/4, ASTM—A27S 
OR ASTM-A479, TYPE 304 

STAINLESS STEEL 
(2 RED'D, 4 PLCS)

^-INSERT. INTERNAL THREAD 
/ 1 / 4—20UNC—2B

TRHJAIR, P/N: KN420J 
!2 RED'D, 4 PLCS)

(OPTIONAL)

PAN HEAD screw 

V4-20UNC X 1/2 
ie-8 stainless steel

1/4 FIAT WASHER 

2 REC'C. 4 PLCS

tan:

PLT.1/4 THK X 4-1/2 DIA [f§'>

2 PLCS^>

SECTION AG-AG
SCALE: 1/4

(FOAM AND LYTHERM NOT SHOWN FOR CLARITY)

SPRING CUP

COVER: STAINLESS STEEL. 
ALUMINUM OR PLASTIC

RO. TUBING. 4-3/4 O.D. x 4 I.D. 
RYERTEX FIBERGLASS - GRADE C

DETAIL BB (MX)
SCALE: 1/4

(TYPICAL 4 PLCS. 2 AS SHOWN, 2 OPOSTTE)

14 GA (.075 THK)
OR 16 GA (.060 THK) 
X 8 X 14-1/8 

300 SERIES 
STAINLESS STEEL

SECTION BC-BC
SCALE: 1/2

(FOAM AND LYTHERM REMOVED FOR CLAffflY)

RQ.BAR. 0 7/8 X 4-3/4 LG 
ASTM A479, TYPE 304 

STAINI.ESS STEEL

4-3/4

SECTION AB-AB (sh 3)

<2 PLCS
TYP 3 PLCS 
SCALE: 1/4

SECTION AC-AC
SCALE: 1/2

R 9/32

1/4 THK X 2 WIDE PLT 
2 REQ'D EACH LOCATION 
ASTM A479 A27G.
TYPE 304, OR

—j f— 2-1/16

UPPER 120T ONLY 
EACH END OF UFT PIN

— 1/4

/8 OYP)

«— 2-7/8 —4

TIE-DOWN LUG $§><>* astm *479

SCALE: 1/2

VIEW AF-AF
SCALE: 1/4

SECTION AD-AD (sh »

TYP 3 PLCS 
SCALE: 1/4

SCALE: 1/4

UO UFT POCKET COVER 
NOT SHOWN FOR CLARITY

R0BARA7/8 X 4 LG.
ASTM A479. TYPE 304 
STAINLESS STEEL

HEX. HO. CAP SCREW. 
1/4-20UNC-2A x 5/8 LG 
OR 1/4—28UNF—2A x 5/8 LS. 
WITH 1/4 1.0. STAR LOCKWASHER 
STAINLESS STEa 
2 REOU EACH LOCATION

i Wl

U*3i*nMUIkCJ^
2-23-111

am, iUUWUKUin J-JWB
ami Ut-ULBIUtni

hr—IS E Till 1 -------
l-U-W

CMEOC W-lEVm—TTWi
rTDi OTY NEXT ASSY omwi l-H-W

muss othpuuc wma 
TOLERAMCCS:
nuflMNs ± WJt
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^ALUMINUM HONEYCOMB 
> ACC—3/8—.003—3.6P

#12 X 1/2 DP. RECESS 
3 EQ.SP. AT 12C 

(ICV UPPER SPACER ONLY)

#5-1/2 POCKETS 
3 EQ.SP. AT 12C 

(ICV UPPER SPACER ONLY)

BOND HONEYCOMB TO ALUM 
SHEET WITH 1617 A-B 
FURANE ADHESIVE

3 THRU
(ICV LOWER SPACER ONLY)

R 28
3“ WIDE CUTOUT 
6 EQ.SP. AT 6(7

OCV UPPER HEAP 
(SEE TABLE, SH 3 FOR DETAILS)

SLOT
1/2 RADIAL X 5/16 
6 EQ.SP. AT 60* 

UPPER SPACER ONLY
RECESS FOR CATALYST ASSY1. 
•15 X 11/16 DEEP 
(FUTURE APPLICATION) 
(OPTIONAL)

1/A THK PLT 3 TYP 
(ICV UPPER 

SPACER ONLY)

ALUU.SHT..14 CA(.080 THK) 
ASTM B209. 6061-T6

OCV UPPER SEAL FLANGE 

(REF SH 7 FOR DETAIL;

STAINLESS STEEL COMPATIBLE 
LUBRICANT (OPTIONAL)

■PAN HEAD SCREW. #10-24UNC-2A X 1/2 LG 

OR #10—32UNF-2A X 1/2 LG.
STAINLESS STEEL
3 REQUIRED AT EACH OF 6 LOCATIONS 
(OPTIONAL)

LOCATION
I ICV UPPER I 72
I ICV LOWER 170-1/41 63 ( 69—1/4111—5/16

#5/16 THRU 
CSK #1/2 X sr 
6 EO SP AT 60*

LOWER SPACER ONLY 
(OPTIONAL SLOT. 1/2 RADIAL 

X 5/16. 6 EQ. SPACES AT 6CT)

SPACER DETAIL (SH 2)OCV LOCKING RING 
(REF SH 7 FOR DETAIL)

,—^ GUIDE PLATE. 7 GA.(3/16 THK) X 4.5 X 1C 
T9j>6 PLACES EQUALLY SPACED 

(OPTIONAL)

OCV LOWER SEAL FLANGE 

(REF SH 7 FOR DETAIL)

SCALE: NONE

ICV OR OCV LOCKING RING ICV LOCKING RING ICV UD

— R 21/32

PAN HEAD SCREW.
1 / 4—20UNC—2A x 3/8 LG 
OR 1 /4—28UNF—2A X 3/8 LO 
18-8 STAINLESS STEEL 
TYP 36 PLCS 
TORQUE: 22-28 IN-LB

UNLOCKED LOCKED

•R 1/2

U (SH 2)
SCALE: 1/2

ICV BODY VENT PORT COVER

VIEW W-W «***«»
(ICV OR OCV SEAL TEST PORT * ICV LOCK BOLTS) 

SCALE: 1/2

5-3/8 8-15/32 5-3/8TO G INSIDE DISHED HEAD RADIUS

(SH ♦)

(IN LOCKED POSITION) 
SCALE: 1/2 -<TYP '

OCA OUTER SHELL 
(FOAM NOT SHOWN FOR CLARITY)

1/4 THK PLT
UPPER SPACER ASSEMBLY------------ --------------

(SEE DETAIL THIS SHEET)

1/4-20UNC X 3/4 PAN HO.ALUM. SCR. 
5/16 FLAT WASHER. AS REQ'D 

U-TYPE FASTENER, 1/4-20 UNO 
6 PLCS EQ.SP.

- 10V UPPER HEAD
(SEE TABLE. SH 3 FOR DETAILS)

<TYP '

» BRACKET. 12GA.(.10S THK) — 
1-1/2 WIDE. 6 PLCS EQ. SP.

ICV UPPER SEAL FLANGE. 

(REF SH 7 FOR DETAIL)

STAINLESS STEEL COMPATIBLE 
LUBRICANT (OPTIONAL) 10-1/2 OCA LOWER HEADMAKE WELD AFTER 

FOAM INSTALLATION
THK PLT

SECTION AA-AA■DEBRIS SHIELD 
(REF SH 7 FOR DETAILS) 

ICV LOCKING RING 
(REF SH 7 FOR DETAIL)

FOAM FILL PORTS 
1/4 THK PLATE 

4 EO. SP. ON # 78 BC 
PLUS ONE AT CITHER OF BOTTOM 

FLANGED HEAD

NUCLX/m
mCK/lBINESJLPURTCR—T2=P

A Pacific■orswwwcim=7PW
U.SIHMURLK I Z-Zt-V?)

TRUPACT-II

u.K.KouKcrr i-iwJ

LLULKWCHr" I1 !-U-W|

ICV LOWER SEAL FLANGE. 

(REF SH 7 FOR DETAIL)
ISHEETHEM I QTY

D«6)d«B no.
DETAIL V (sh 2)

D 2077—500SNPSCALE: 1/2

2077
—
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■• 78-5/6 - 

• * 77-5/16■

OCV UPPER SEAL FLANGE
SCALE: FULL

i+2>ni: OCV LOWER SEAL FLANGE
(SEE SH 8 FOR PLAN VIEW)

SCALE: FULL

(ICV UPPER SEAL FLANGE OPTION)

DETAIL BA
SCALE: 4/1

\
1 /4—28UNF—2B X 3/8 DP. OR 
1 /4-20UNC-2B X 3/8 DP.
36 PLCS - SEE VIEW AW-AW 
(SH 8) FOR DETAILED LOCATIONS.

125/

5/32

OCV LOCKING RING
(SEE SH 8 FOR PLAN VIEW) 

SCALE: FULL

POLYETHYLENE FILTER 
GENERAL POLYMERIC 
P/N:714.200—12a 

#1/8 X 7/1£

LOCATE 9CT. 180* & 27C*
FROM SEAL TEST PORT. 

PRESS FP* AND STAKE BOTH END DETAIL AU
SCALE: 4/1

AP

DETAIL AZ
SCALE: 2/1 

'TYP. 2 PLCS. EACH 
LOWER SEAL FLANGE)

(SH 8)

(SEE SH 8 FOR PLAN VIEW) 

SCALE: FULL

DETAIL. AH
SCALE: 2/1

i i aft NUELEA1RL
Wb IVIIIK/IGINC

A PoeHte NucitQr Gmmmy
TOERAl WAY WASMMGTnM

i HJKJIIUL- I

i i
i

iPPt "U.bLHUW.tK 1 2-24-bs TRUPACT-IIffpf H.WUNSLH i 1-ai-w
tpfp U.K.KIUHAMUS 1 2-LPB

1 A^rLtULBHlKHI i t-im
i —8.Emi i 2-24-lf
l oca H1WH 1 2-U-8I

not QTY l NEXT ASSY 1 REV: •' ISHEET 'or 1 1

unuss onowsc vtonED mmp*»oni am m mches ..
TOUXAMCES: 3 PLACE DCHMAI % ± W
RUCHCNS * JJA 2 PLACE OEQMALf ^
AMUS t ^ 1 PLACE OStmt4 ± N/A

OWQ DM NO.
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2077
—

500SN
P



2077
—

1



SEE PUN1—9/16—18UNEP—2A

1-3/16

» V> »
.X V,

PER SAE JS14I'

n<n:! I' !
#1-5/8

1-3/16—12UN—2B
PER SAE JSU

CHAM.3/4—16UNF-2A 
PER SAE JSU

CHAM 1/16 X 45* 1/8 X 45
CHAM 1/16 X 45* PER SAE JSU

DETAILOPTION 1 DETAIL OPTION 2 DETAIL
OCV & ICV SEAL TEST PORT INSERT

DETAIL
OCV VENT PORT FITTING OCV SEAL TEST PORT COUPLINGOCV & ICV SEAL TEST PORT INSERT

ASTM A479, TYPE 304 STAINLESS STEEL 
(IN SECTION}

ASTM A276 OR ASTM A479. TYPE 304 STAINLESS STEa 
(IN SECTION)

ASTM A479. TYPE 304 STAINLESS STEa 
(IN SECTION)

ASTM A479. TYPE 304 STAINLESS STEa
(IN SECTION)

SMLS TUBING.
5/8 O.D. X 18 GA (.046) 

TYPE 304 STAINLESS STEa• 21/64 #11/16 7/16 TO

#1-3/8

45* 2 PLCSL HANDLING O-RING 
. AS—568—011

x\ \ \\
\\ X XX

•35/64 T7l ii9/16—18UNF—2A SOCXD. CAP SCREW 
1/2-13UNC-2A X 1‘ 

18-8 STAINLESS STEa

// I H (NOTES 6.7PER SAE JSU / //
AND 8 NOT

DETAIL APPLICABLE)

OCV VENT PORT PLUG
13/32HANDUNC O-RING 2 PLCSASTM B16. ALLOY 360 BRASS. 1/2 HARD TEMPER

DETAIL
1-7/8 . SEAL O-RING 

AS—568—914

DETAIL
OCA LOCK BOLT WELDMENT

# 3/32
2 PLCS

OCV VENT PORT COVER SMLS TUBING1-1/2 NPT
3/4 0.0. X 11 GA (.120)

ASTM B16. ALLOY 360 BRASS, 1/2 HARO TEMPER 
(IN SECTION) TYPE 304 STAINLESS STEa

DETAIL1-9/16-16UNEF-26-

SOC.HD. CAP SCREW 
1/2-13UNC-2A X 1' 

18-8 STAINLESS STEa

#1-8/8 #2 VENT PORT ACCESS PLUG#2-3/8

TYPE 304 STAINLESS STEa (MODRTED STD. PLUG)
(IN SECTION)

2-3/6

DETAIL
(NOTES 8.7
AND 8 NOT 3 PL
APPLICABLE)

15/32 I-OCV VENT PORT COUPLING ONBOARD)
ASTM A479. TYPE 304 STAINLESS STEa

DETAIL(IN SECTION)

ICV LOCK BOLT WELDMENT
SCALE: 2/1

2 PICSSEAL O-RING 
’ AS—568—905

NUELEffR.

fPBvtiffiTi imam
U.SLHMUREK ! 2-M-li—I 3/4

ILIIMOUHUT | 2-U-V
#5/16 X 82T CSK

1/2-20UNF-2A 
PER SAE JSU

R 3/32
DETAIL

OCV VENT PORT COUPLING (OUTBOARD)
TOIHTR 3/844 PLCS

4 PLCSDETAIL
OCV Sc ICV SEAL TEST PORT PLUG ASTM A278 OR ASTM A479. TYPE 304 STAINLESS STEa J - ■/** MSA 2077—500SNPASTM B16. ALLOY 360 BRASS. 1/2 HARO TEMPER

2077-500SN
P



1-17/32-

•13/16

-7/32 AFTER 
THREADING

1-3/8-12UN-2B65/32 - 

ONE SIDE 

ONLY

•'-V16#1-13/32

#15/16

1-9/16-18UN-2A PER SAE JSU
—I 7/16 H-

H-9/16—t—17/32—i 9/16—18UNF—28
PER SAE JSU

detail

ICV VENT PORT INSERT
ASTM M79, TYPE 304 STAINLESS STEEL 

(IN SECTION)

•1/4 2 PLCS1/16 X 45'

SEAL O-RING
AS—568—906

#31/64
#11/32

#11/16

#5/16 X 87
- 1/8
-R3/32 
4 PLCS

3/32

4 PLCS9/16—18UNF—2A 

PER SAE JSU

DETAIL
ICV INNER VENT PORT PLUG

ASTM BIO, ALLOY 360 BRASS. 1/2 HARO TEMPER 

(IN SECTION)

MttSCM MtTORY

IT* UMCJUMWN 0A1C •Y
IV SEE DCN

CASKET
1/16 THK

__a#15/32 n —!
•1-11/16

#7/16 X 87 CSK
R 1/16

R 3/32 4 PLCS
4 PLCS

—J 7/16

detail..
ICV VENT PORT COVER

ASTM BIO, AlLOnr 360 BRASS. 1/2 HARO TEMPER 

(M SECTION)

CMAMF
3/8, 2 PLCS1/16 X 4S1

SEAL O-RING

#7/16 X 87 CSK

R1/16 MAX.
R 3/32
4 PLCS

ICV OUTER VENT PORT PLUG
ASTM BIO. AHOY 380 BRASS. 1/2 HARO TEMPER 

(IN SECTION)

■ rm iv l J”'

SJLPUHIIH i *-!»-•>
LFiS" f”-"! J
u.muciuuuL |

CWCK H.LEV111 1 MF-N

noi OTY t NEXT ASSY

unless omannc vcena 
TOUMNCCS: .
FKACMMS ± 5^
AMLCS t

PMPHMWS ANC M
3 PLACE nmMAH ±
t place ngmiMS ± •*'*
1 PLACE OBOMM. ±

NUCLEAR.

FEDERAL W*T- '"'***™
TRUPACT-II

PACKAGING

Irey K hheet 10or 11

o«e no.

2077-500SNP
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f

AJ (SH 5)

18 HOLES
THRU BOTTOM DOUBLER

GUSSET, 1/4 THK

BOTTOM DOUBLER PLATE 
1/4 THK Cfc.

18 PLCS

R 46—3/16

4 HOLES

4 PLCS

SECTION T-T. OPTION 1
SCALE: 1/4

(TYPICAL 4 PLACES. 2 AS SHOWN. 2 OPPOStTE) 
FOAM AND LYTHERM REMOVED FOR CLAMIY

BOTTOM TRIPLER PLATE 
1/2 THK

SECTION BD-BD

V.

SCALE: 1/4 
TYPICAL 4 PLCS

(FOAM AND LYTHERM REMOVED FOR CLARITY)

iEsnca
SEE BUT LT

14-3/16

SECTION T-T. OPTION 2 <»*»
SCALE: 1/4

(TYPICAL 4 PLACES. 2 AS SHOWN. 2 OPPOSITE)
FOAM AND LYTHERM REMOVED FOR CLARITY

's

SECTION BE-BE
SCALE: 1/4 j 

TYPICAL 4 PLCS '

(FOAM AND LYTHERM REMOVED FOR CLARITY)

LLUUWUHI I IP1CT
PACKAOMG

PXJMPRHi! I T=T=S

S *■/* 2077—500SNP

2077-900SN
P



1 I

NOTES: UNLESS OTHERWISE SPECITIED

I . DETERMINATION OF QUALITY CATEGORY CLASSIFICATION IS BASED ON
THE FOLLOWING:

CATEGORY A- STRUCTURES. COMPONENTS. OR SYSTEMS WHOSE failure 

COULD RESULT DIRECTLY IN A CONDITION ADVERSELY 

AFFECTING PUBLIC HEALTH AND SAFETY. EXAMPLE - LOSS 

OF PRIMARY CONTAINMENT OR SHIELDING.

CATEGORY 9- STRUCTURES. COMPONENTS. OR SYSTEMS YWOSE FAILURE 

COULD RESULT DIRECTLY IN A CONDITION ADVERSELY 
AFFECTING PUBLIC HEALTH AND SAFETY. AN UNSAFE CONDITION 

COULD RESULT ONLY IF THE PRIMARY EVENT OCCURS IN 
CONJUNCTION WITH A SECONDARY EVENT OR OTHER FAILURE.

CATEGORY C- ITEMS HAVING A MINOR IMPACT ON SAFETY. FAILURE WOULD 

NOT SIGNIFICANTLY REDUCE EFFECTIVENESS OF THE 

PRODUCT.

2. OPTIONAL MATERIALS. COMPONENTS OR FABRICATION METHODS: 
REFER TO THE SAR FOR OPTIONAL INFORMATION.

3. THIS COLUMN PROVIDES A REFERENCE TO THE TRUPACT-II SAR 
DRAWING (2077—500SNP) AND INDICATES THE LOCATION ON THAT 

DRAWING WHERE THE ITEM IS DESCRIBED.

4. PART NUMBERS LISTED IN THIS COL LAN ARE NUPAC PART NUMBERS 
AS USED ON THE APPLICABLE FABRICATION DRAWING.

c
(CONTINUED ON SHEET 2)

B

A

!

- 1 5 | OCA LOCKING RING ASSEVBLY(2077-I6I-AI ) 1
A 2077-162-3 1 -OCV LOCKING RING | »<T 7

B 2077-162-2 1 -OCV LOCKING RING PIN pn ((m-m

C 2077-161-2 -OUTER THERMAL SHIELD WT t (•)
B 2077—161—1 -LOCKING 2-FLANGE an x (•)
C 2077-161-3 -INNER THERMAL SHIELD «HT x (■)

c 2077-160-10 -INSULATION. MICROLITE an x (■)

B 2077-160-13 -SCREW. PAN HEAD I/4-28UNF X 3/8 LG | SIT • (U)

- 1 4 | ICV BODY ASSEMBLY (2077-IB3-AI )

A | 2077-185-1 -HEAD SHT 3

A
j 2077—IB4—3

-SHELL

A 2077-164-4 -SEAL FLANGE SHT 7

A 2077-156-6 -VENT PORT INSERT ( an * <4-j)
c" 2077-183-3 -LOCKING RING STOP PLATE an i (*y-*r]
c“ 2077-183-4 -FILTER. *.128 X .45 LG i SHT T (Ml)

eT i 2077-156-5 -SEAL TEST PORT INSERT oht 4 (mmw)
B 2077-183-2 -PALLET TABS SfT 3 (0) i
A ; 2077-184-5 -FILLER PLATE

~ T 3~ ICV LID ASSEMBLY (2077-186-AI )
A 2077-188-1 -HEAD SHT 3

A 2077-187-3 -SEAL FLANGE SHT 7

F 2077-187-5 -DOUBLER PLATE
A~ 2077-187-6 | -POCKET pxr %

T 2077-187-4 -POCKET BASE PLATE SHT ft <AB-4ft]

B 2077-186-2 - -PALLET TABS SHT ft (V)

A 2077-186-3 -FILLER PLATE

A 2077-187-7 -LIFTING POCKET BAR ■KT ft <AK-4f]

- T i r OCA BODY ASSEMBLY (2077-170-AI )
A i 2077-176-1 -INNER HEAD SHT 3

"a . j 2077-174-3 -HMER SHELL
“a | 2077-174-6 -SEAL FLANGE SHT 7

T 1 2077-171-5 -CERAMIC FIBER INSULATION SHT 1 MOTf >
B 2077-171-10 -FOAM •fT 1 NDTI 4

B 2077-175-1 -OUTER HEAD SHT 3

B 2077-173-3 -OUTER SHELL. 1/4 PLATE

B 2077-172-1 -Z-F LANGE an x (•)
heu FART NO. (NOTE 4)

ASSOMir * guANitrr

T XTQUANTITY

M— SPARE PARTS

—i— QUALITY LEVEL (NOTE 1) ouummm

UW V MA1MN.I

7 68 5

i -O- I-■H

RCMMftNttlOfTV

aev oacmnoN
T~

8 rz 2077-173-15 -WELD FLANGE i wn s (s-s) j

B • L~ 2077-170-6 -PIPE PLUG j an s (M) l

B 2077-173-7 -TIEDOWN LUG RMT » (JU-Ul

B 1 2077-173-11/12 -SIDE DOUBLER PLATE | »ff ft OMt) l

B
! 2077-173-14

-BOTTOM DOUBLER PLATE IWT II (T-T)|

B 1 2077-173-16 -GUSSET IWT II (T-T)|

C 2077-171-7 -VENT TUBE SHT ♦ (M-M)

B 2077-174-5 -STIFFENING RING WT J (*)

B 2077-170-2 -INNER LOCK BOLT BLOCK WT 3 (C)

B 2077-173-4 -STIFFENING ANGLE WT » «>

B 2077-173-13 -VENT PORT COUPLING (OUTBOARD) 9HT 4 (M-M)

A 2077-171-6 -VENT PORT COUPLING (INBOARD) SHT 4 (M-M)
T 2077-156-19 -VENT PORT FITTING WT 4 (M4t)
"c 2077-170-3 -LOCKING RING STOP PLATE WT ft (AX-AX

B 2077-173-10 -VENT PORT DOUBLER PLATE WT 4 (M4t)

B 2077-171-9 -FORKLIFT POCKET COVER MTG. BLOCK WT 9 (ftO-ftC

A 2077-174-4 -INNER SHELL. CONE SECTION WT X (t)
T 2077-173-8 -OUTER SHELL. 3/8 PLATE WT ft (M)

B 2077-173-2 -TRIPLER PLATE SHT ii(»«o;

B [j 2077-156-5 -SEAL TEST PORT INSERT SHT 4 (*•«)
T 2077-173-5 -FORKLIFT POCKET PLATE fWT ft (AA-AA ]f

B 2077-173-6 -FOAM FILL PORT BACKING PLATE fWT ft < AA-AA ]|

A 2077-174-7 -FILLER PLATE (INNER HEAD) -------------------------------------------

T 2077-170-5 -FOAM FILL PORT PLATE fWT ft (AA-AA^

- T | | OCA LID ASSEMBLY: (2077-163-AI)| |

A 2077-168-1 | —IKIER HEAD | ftHT ft !
T 2077-166-3 | -INNER SHELL | |
T 2077-166-7 -SEAL FLANGE WT 7

T 2077-164-7 -CERAMIC FIBER INSULATION 1 WT 1 MOTI ft«

B 2077-164-6 -FOAM WT 1 HOTS 4j

B 2077-169-1 -OUTER HEAD WT 3 j
F 2077-167-4 SEAL TEST PORT DOUBLER PLATE WT 4 (ft-ft) |

B 2077-167-2 | -OUTER SHELL | | j

B 2077-165-1 | -Z-fLANGE ) WT X (X) |i

B 1 2077-164-9 | -LIFTING POCKET BAR BHI • (M-4CJ j

B
1

2077-166-5 | -LIFTING STRAPS |WT ft (A0-4«]|

C 2077-163-2 i -LIFTING POCKET TUBE Mr • |

B 2077-166-4 -LIFTING POCKET STRAP BASE PLATE WT A <M-4C]

B 2077-163-12 -WELD FLANGE 1 WT ft (Z-Z)

B • 2077-163-13 -PIPE PLUG WT ft (Z-Z)

B 2077-167-6 -SEAL TEST PORT COUPLING WT ft

B 2077-163-14 -FOAM FILL PORT PLATE WT ft (Z-Z)

B 2077-163-15 -FOAM FILL PORT PLATE (CENTER) WT ft (K-K)

C 2077-164-5 -SEAL TUBE SLEEVE WT 4 <*-ft)

B 2077-167-3 -FOAM FILL PORT BACKING RING ■" * BS

A 2077-166-6 -FILLER PLATE (INNER HEAD)

2077-167-5 -STIFFENING ANGLE WT 3 (t)
C ' 2077-164-4 -SEAL TUBE WT 4 («-•)

mu PART NO (NOTI 4)

J ASKMft.7 * OUANKTY |

r:*- QUANTITY |

 . t;
- SPARE PARTS |

:— -- QUALITY LEVEL (NOTE 1 )| oamrwM REMARKS

ust or mahjral

D

C

B

REL C.4. MMUMIT A-t7-*0

ARRO

mo
ARRO M. ■UMCM *-it-4o

mo
ARRO l.A. MHILi ••IMS

mo " u.iicwaur- i-l7-*0

WQR OAirr L. Pi MW 6-17-88

CHBK R.UVIII ■’

RBI OTY NEXT ASSY DRAWN
lAMMMBCI

tnACBMOUMJ* RSA 
INACtMOMML * R'A

QUALITY LEVEL A SPARE PARTS LIST 

TRUPACT II

ALE: N/A |WT N/A
I REV L IWBT I 04 f

I mm no.

2077-1120

4



I 79

•2

*2
120

>2
C • VD
C | » lA/K

V»

• 18

C <16

- • I

C •

C •
V*

• Iv*
•I •

78

2077—096—AI

2077-095—A2

2077-095-1

77 2077-095-AI

2077-095-1

76 2077—094—A2

75 2077-094-AI

74 I 2077-095—A2

2077-093-2

73 2077—093-A1

2077-093-2

72 I 2077—092—AI

71

70

89

68

67

66
65

2077-09I-A2

2077-091-6

2077-091-7

2077-09»-A I

2077-091-6

2077-091-7

2077-2000

64

63

2077-156-22

2077-160-14

62 2077-163-1 I

61 |

2077-156-12

2077-156-14

60

59

58

57

56

55

54

53

52

2077-156-16

2077-163-4

2077-163-3

2077-(83-4

2077-160-29 
------ 2677-116-21

2077—140—4
2077-173-9

IBTT^TVUa^BTJ-IW-l

51 2077-160-19

SO 2077-160-27

49

46

47

46

2077—156—A6

2077-156-A7

2077-163-6

2077-163-5

2077-163-7

2077-163-6

2077-163-9

2077-163-10

MOT MO. (Non 4)

ICV SPACER REMOVAL TOOL

ICV LEAK DETECTION TOOL

O-RING, PORT SEAL CONNECTION

OCV LEAK DETECTION TOOL

O-RING. PORT SEAL CONNECTION

ICV SEAL CHECK PORT PLUG INSTALL/REMOVAL TOOJ

OCV SEAL CHECK PORT PLUG INST ALL/REMOVAL TOOL!

OCV SEAL LEAK CHECK TOOL

O-RING, PORT SEAL CONNECTION

ICV SEAL LEAK CHECK TOOL

O-RING. PORT SEAL CONNECTION

OCV 4 ICV OUTER VENT PLUG ROOVAL/INSTALUTION TOOL)

OCV VENT PLUG REMOVAL/PRESSURE RELIEF TOOLI

O-RING. TOOL STEM SEAL

O-RING. PORT SEAL CONNECTION

ICV VENT PLUG REMOVAL /PRESSURE RELIEF TOOL

O-RING. TOOL STEM SEAL

O-RING. PORT SEAL CONNECTION

POP RIVET. *1/8 COM'L IWT I «TT IT

NAMEPLATE

THREAD LOCKING CONFOUND iwt i ten it

NICKEL BEARING LUBRICANT. SS COMP.

HIGH VACUUM GREASE

IWT I NOTE 14
I WT « (Ul
iwt t mrt n

WEATHER SEAL (OPTIONAL) I WT 1 (I) |

SCREW. PAN HEAD #I0-32UNF X 1/2 LG I WT • (U)

PLATE. OCA UPPER ASSEMBLY GUIDE ' • (U)

OCA SEAL TEST PORT ACCESS COVER ASST (2077-154-43)1

-OCA SEAL TEST PORT ACCESS COVER

-FOAM PLUG | WT « (44) I

-ADHESIVE. EPOXY |WT f IBICSl

WASHER. 1/4 NOM STAR LOCK

SCREW. HEX HEAD. I/4-20UNC X 5/8 LG

IWT • «*-44)|

IWT | (M-M)l NOTE 2

ENAMEL PAINT

FILTER. *.128 X .45 LG ) WT 7 On)

INSERT. FORK LIFT POCKET COVERS iwt > (■B-*e>l
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TAAFER SEAL LOCXWIRE WT a (1)

RTV SILICONE ADHESIVE I WT a (Ml)

O-RING. OCV VENT PORT COVER HANDLING
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ICV CLOSURE TOOL

OCV CLOSURE TOOL

REMOVED

COVER. L10 LIFT POCKET ASSY (2077-163-A2)
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-CABLE ASSEMBLY iwr a (i

-SCREW. PAN HEAD 4IO-32UNF X 1/2 LG iwt a («

-HEX NUT. #IO-32UNF

-CLIP

Iwt a
"TwtTTmwSJ”

Acuuncs

UST or MAIDBAL

8 7 6 5

A

A

ITBI
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£ i • 1 16 2077-060 PALLET 1BT7 ——r

£ 1 15 2077-160-24 O-RING SEAL. OCV LOWER MAIN wr 4 <•-*) NOTE 2

A 1 14 2077-160-15 O-RING SEAL. OCV UPPER MAIN WT 4 (*-4)

£ • rr 13 2077-180-27 O-RING SEAL. ICV WIPER SEAL wr 4 44-si) NOTE 2

A • i 12 2077-160-9 O-RING SEAL. ICV UPPER MAIN WT 4 (MMM)

£ • II 2077-180-19 O-RING SEAL. ICV LCMCR MAIN WT 4 |W<W) NOTE 2

- • T 10 - ICV LOCK BOLT (2077—156—Al )
T 2077-156-1 -SCREW, SOC HO 1/2—I3UNC X 1‘LG wr t 1

£ 2077-156-2 -SLEEVE WT t i

- • T ' r OCV LOCK BOLT (2077-I56-A2)

£ 2077-156-3 -SCREW. SOC HO I/2-I3UNC X 1 *LG WT t

£ 2077-156-4 -SLEEVE wr t

- T r ICV LOCKING RING ASSEIBLY:

£ 2077-182-3 -ICV LOCKING RING wt t m) i

£ • 2077-182-2 -ICV LOCKING RING PIN WT S <«MV)

£ T ~ 2077—053—A1 ICV UPPER SPACER wr t

B • i 6 2077-053-42 • ICV LOWER SPACER wr t :
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ATTACHMENT F

TRUPACT-II Certificate of Compliance 
(NRC Docket No. 71-9218)
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NRC FORM 618
(3-96)
10CFR71

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIALS PACKAGES

U.S. NUCLEAR REGULATORY COMMISSION

1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER e. TOTAL NUMBER PAGES

9218 8 USA/9218/B(U)F 1 4
2. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10, 
Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other 
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3, THIS CERTiRCATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 
a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

Department of Energy Washington, DC 20585
Nuclear Packaging Inc. application dated March 3, 1989, as supplemented.

c. DOCKET NUMBER 71-9218
4 CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.

(a) Packaging
(1) Model No.: TRUPACT-II
(2) Description

A stainless steel and polyurethane foam insulated shipping container designed to provide double containment for shipment of contact-handled transuranic waste. The packaging consists of an unvented, 1/4-inch thick stainless steel inner containment vessel (ICV), positioned within an outer containment assembly (OCA) consisting of an unvented 1/4-inch thick stain­less steel outer containment vessel (OCV), a 10-inch thick layer of poly­urethane foam and a 1/4 to 3/8-inch thick outer stainless steel shell. The package is a right circular cylinder with outside dimensions of approximately 94 inches diameter and 122 inches height. The package weighs not more than 19,250 pounds when 1oaded with the maximum allowable contents of 7,265 pounds.
The OCA has a domed lid which is secured to the OCA body with a locking ring. The OCV containment seal is provided by a butyl rubber 0-ring (bore seal). The OCV is equipped with a seal test port and a vent port.
The ICV is a right circular cylinder with domed ends. The outside dimensions of the ICV are approximately 73 inches diameter and 98 inches height. The ICV lid is secured to the ICV body with a locking ring. The ICV containment seal is provided by a butyl rubber 0-ring (bore seal).The ICV is equipped with a seal test port and vent port. A1uminum spacers are placed in the top and bottom domed ends of the ICV during shipping.The cavity available for the contents is a cylinder of approximately 73 inches diameter and 75 inches height.

(3) Drawings
The packaging is constructed in accordance with Nuclear Packaging Inc. Drawing No. 2077-500 SNP, Sheets 1 through 11, Rev. K.

aKmm* m ® m m m m * m * m tsk isrm m w m m m Tst m tsc 7m ist m m ik tst w mr mr mr tht »r he m mr m xk
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NRC FORM 6ISA
(3-96)

CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9218 - Revision No. 8 - Docket No. 71-9218 

5.(a)(3) Drawings (Continued)
The contents are positioned within the packaging in accordance with Nuclear Packaging Inc. Drawing Nos. 2077-007 SNP, Rev. C, and 2077-008 SNP, Sheets 1 and 2, Rev. C.
The pipe overpack is constructed and assembled in accordance with U.S. Department of Energy, Carlsbad Area Office, Drawing No. 163-001, Sheets 1 through 3, Rev. 0.

(b) Contents
(1) Type and form of material

Dewatered, sol id or solidified transuranic and tritium-contaminated wastes. Wastes must be packaged in 55-gallon drums, standard waste boxes (SWB), bins, or pipe overpacks. Wastes must be restricted to prohibit explosives, corrosives, nonradioactive phrophorics and pressurized containers. Within a drum, SWB, bin, or pipe overpack, radioactive pyrophorics must not exceed 1 percent by weight and free liquids must not exceed 1 percent by volume. FIammable organics are 1imited to 500 ppm in the headspace of any drum, SWB, bin, or pipe overpack.
(2) Maximum quantity of material per package

Contents not to exceed 7,265 pounds including shoring and secondary containers, with no more than 1,000 pounds per 55-gallon drum and 4,000 pounds per SWB.
Maximum number of containers per package and authorized packaging configurations are as fol1ows:

(i) 14 55-gallon drums,(ii) 14 pipe overpacks,(iii) 2 SWBs,(iv) 2 SWBs, each SWB containing one bin,(v) 2 SWBs, each SWB containing 4 55-gallon drums,(vi) 1 ten-drum overpack (TD0P), containing 10 55-gallon drums,(vii) 1 TD0P, containing 1 SWB,(viii) 1 TD0P, containing 1 bin within an SWB, or(ix) 1 TDOP, containing 4 55-gallon drums within an SWB.
Fissile material not to exceed 325 grams Pu-239 equivalent with no more than 200 grams Pu-239 equivalent per 55-gallon drum or 325 grams Pu-239 equivalent per SWB. For fissile material packaged within the pipe overpack specified in Item 5(a)(3), above, a maximum of 200 grams Pu-239 equivalent per pipe overpack, and a maximum of 2,800 grams Pu-239 equivalent per package. Pu-239 equivalent must be determined in accordance with Appendix 1.3.7 of the application.
Decay heat not to exceed the values given in Tables 6.1 through 6.3 "TRUPACT-II Content Codes (TRUCON)," DOE/WIPP 89-004, Rev. 10.
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(3-96)
CONDITIONS (continuedi U.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 9218 - Revision No. 8 - Docket No. 71-9218

5.(c) Transport Index for Criticality Control
Minimum transport index to be shown on label for nuclear criticality control: 0.4

6. Physical form, chemical properties, chemical compatibility, configuration of waste containers and contents, isotopic inventory, fissile content, decay heat, weight and center of gravity, radiation dose rate must be determined and limited in accordance with Appendix 1.3.7 of the application, "TRUPACT-II Authorized Methods for Payload Control" (TRAMPAC).
7.

8.

Each drum, SWB, bin, or pipe overpack must be assigned to a shipping category. The shipping category for SWBs, bins, and pipe overpacks must be in accordance with Table 5, "TRUPACT-II Content Codes (TRUCON)," DOE/WIPP 89-004, Rev. 10.The shipping category for drums (including drums overpacked within an SWB) must be in accordance with Table 5, "TRUPACT-II Content Codes (TRUCON)," DOE/WIPP 89-004, Rev. 10, or the drums (including drums overpacked within an SWB) must be tested for gas generation and meet the acceptance criteria in accordance with Attachment 2.0, to Appendix 1.3.7 of the application.
Each drum, SWB, bin, or pipe overpack must be labeled to indicate its shipping category. All drums, SWB’s, bins, or pipe overpacks within a package must be of the same shipping category.

$
%
@N$
n
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9. Each drum, SWB, bin, pipe overpack, or TDOP must be equipped with filtered vents prior to shipment in accordance with Appendix 1.3.7 of the application. Drums which were not equipped with filtered vents during storage must be aspirated before shipment. The minimum aspiration time must be determined from Tables 7.1 through 9.3 in "TRUPACT-II Content Codes (TRUCON)," DOE/WIPP 89-004, Rev. 10.
10. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) Each package must be prepared for shipment and operated in accordance with the procedures described in Chapter 7.0, "Operating Procedures," of the application.
(b) Each package must be tested and maintained in accordance with the procedures described in Chapter 8.0, "Acceptance Tests and Maintenance Program," of the application.

11. The contents of each package must be in accordance with Appendix 7.4.3.,"Payload Control Procedures," of the application.
12. Prior to each shipment, the lid and vent port seals on the inner and outer containment vessels must be leak tested to 1 x 10'7 std cm3/sec in accordance 

with Chapter 7.0, "Operating Procedures," of the application.
13. All free standing water must be removed from the inner containment vessel cavity and the outer containment vessel cavity before shipment.
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NRC FORM 618A
(3-96)

CONDITIONS (continuedi U.S. NUCLEAR REGULATORY COMMISSION

Page 4 - Certificate No. 9218 - Revision No. 8 - Docket No. 71-9218

14. The package authorized by this certificate is hereby approved for use under the general license provisions of 10 CFR §71.12.
15. Expiration date: June 30, 1999.

REFERENCES
Safety Analysis Report for the TRUPACT-II Shipping Package dated March 3, 1989.
Supplements dated: May 26, June 27, June 30, August 3, and August 8, 1989;April 18, July 10, July 25, August 24, and December 20, 1990; April 11, April 29, and June 17 1991; September 24, 1992; April 22, and October 22, 1994; March 22,June 28, and December 13, 1996; and February 7, 1997.
"TRUPACT-II Content Codes (TRUCON)," DOE/WIPP 89-004, Rev. 10, dated December 1996.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Cass R. Chappell, Chief Package Certification Section Spent Fuel Project Office Office of Nuclear Material Safety and Safeguards
Date: February 20, 1997



&f
A!

'FROM HRC'SFPO 92.2a.1997 16123 P. 7

c

UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON. D C. 2093V0CKn

APPROVAL RECORD Model No. TRUPACT-II Package 
Certificate of Compliance No. 9218 Revision No. 8

3.y appl icar,ion dated March 22, 1996, as supplemented June 28 and December 13, 1996. and February 7, 1997, Westinghouse Electric Corporation, on behalf of 
the Department of Energy, requested an amendment to Certificate of Compliance No. 9218, for the Model No. TRUPACT-II package. The applicant requested several changes.
i. Addition of a new waste container, called a pipe overpack, that consists

of an inner vessel, or pipe component, centered within a 55-gallon drum 
bv fiberboard and plywood. The pipe overpack was developed to increase 
the allowable fissile quantity per package.
Addition of new content codes, including content codes for wastespackaged in pipe overpacks and content codes for wastes stored at "small quantity sites,” and revision of some existing content codes.

3. Modification of some of the waste packaging configurations.

Pipe Overnack
The applicant requested approval of a new waste container, called the pipeoverpack. The pipe overpack was developed to increase the allowable fissile contents of the TRUPACT-II package, by providing confinement of the fissile
material::, under normal and hypothetical accident conditions.
The pipe overpack consists of an inner vessel, or pipe component, positionedby fiberboard and plywood dunnage within a 55-gallon drum with a rigid liner and I id. The TRUPACT-II package will accommodate 14 pipe overpacks. The pipe component is a cylindrical pipe of 1/4-inch nominal thickness with a welded 
bottom cap and a bolted stainless steel 1 id sealed with an elastomeric 0-ring 
seal. The pipe component and the drum are equipped with filter vents. The pipe component is approximately 2 feet long, is either 6-inch or 12-inch diameter pipe, and is constructed of stainless steel. The total gross weight 
:>f the pipe overpack is 328 pounds for the 6-inch diameter pipe, and 547 
pounds for The 12-inch diameter pipe. These weights are well below the 
maximum allowable weight for a 55-gall on drum within the TRUPACT-II package.
To demonstrate the ability of the pipe component to confine the fissile material, the applicant performed a series of 30-foot drop tests on the pipe overpack. Three top end impact and one side impact drop tests were performed. The top end drops were performed without the TRUPACT-II package, that is, the 
bare pipa overpacks were tested. In each test, two drums were strapped end- to-end a.-, if positioned for transport within a TRUPACT-II. Top impact drop
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-2-
I.hats wf*r« performed for the following three configurations: (1) two pipe 
overpackii containing 6-inch diameter pipe components, (2) two pipe overpacks contaimnq L2 - inch diameter pipe components; and (3) two pipe overpacks, one 
containing a 12 inch diameter pipe component and one containing a 6-inch 
diameter pipe component.
One side impact test was performed. For the side drop test, a TRUPACT-II 
inner containment vessel (without the outer containment vessel or the 
orushable f'r'am) was loaded with 14 pipe overpacks in the typical shipping oonfiguratson. The pipe overpacks were arranged with a top layer of seven 6- 
inch diameter pipe overpacks and a bottom layer of seven 12-inch diameter pipe overpacks. These tests were conservative. since the TRUPACT-II package would 
provide :rionificant protection to the pipe overpacks under actual accident 
rood i t ions.
After the nop tests, each pipe component was inspected and leak tested. The 
TO nine ; omoonents used in the drop tests sustained no visible damage. Some of 1 he ;id boits in two of the 6-inch diameter test specimens used in the top end drops hid become loosened. However, there was no release of material from 
any of the pipe components, and the leak tests performed on the pipe component 
reals showed no leakage. The tests demonstrated that the fissile material 
within pipe component would remain confined within the pipe component under 
normal conditions of transport and hypothetical accident conditions.
The appl scant performed criticality analyses to demonstrate the criticality 
safety of the fissile material in the pipe overpacks. For the analyses, no 
credit was taken for the spacing or the materials of the 55-gallon drums, or 
the packing material within the drums. The TRUPACT-II package was assumed to
be loaded with 14 pipe components. Each pipe component was assumed to contain 200 grams Pu-239. with a maximum of 2,800 grams Pu-239 per TRUPACT-II package, 
full density water was assumed within the pipe components and between the pipe 
components The results of the analysis showed that, even with these 
conservative assumptions, the maximum k-eff did not exceed 0.9. The analyses were performed for a single TRUPACT-II package. Previous analyses have shown 
that a cinq Ie flooded package is the most reactive, including arrays of 
damaged and undamaged TRUPACT-II packages.
NRC tarf performed canfirmatory calculations for the pipe components within a 
TRUPACT-II package. The analyses considered the maximum fissile loading, and 
also neglected the spacing and materials of the drums and packing material 
within the drums. The analyses assumed 14 close-packed pipe components, with 
optimum moderation within and between the pipe components. The staff 
performed calculations for the 6-inch and 12-inch diameter pipes. The staff’s 
Jesuit: we*'" consistent with those reported by the applicant.

New... Con ten f. Codes.
She appl ?cant requested approval of several new content codes, including 
content codes for "small quantity sites.'1 There are approximately 20 to 30 sites anrosi the country where small amounts of transuranic waste are stored.
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Sincc content, codes include identification of the generating sites, these 
waste materials do not fall within the content codes previously authorized for 
transport, in the TRUPACT-II package. DOE plans to transport these wastes from the various sites for consolidation at larger DOE facilities prior to disposal The applicant developed a set of content codes, identified by the 
prefix ’ r>G" for these wastes. The wastes consist of noncombustible inorganic material ; ' hat may be packaged in metal cans, or within plastic bag 
confinement':. The content codes are assigned a shipping category consistent viith si milar wastes generated at other sites. The various restrictions for 
the shipping categories (e.g., decay heat limits, fissile content limits, and 
limits on tree liquids, pyrophorics, etc.) are the same for the wastes generated .-it the small quantity sites. The contents will be certified 
consistent with other approved content codes.
The applicant requested approval of a new content code consisting of tritium 
bonded ynto titanium sponges. The tritium on the sponges forms stable 
compounds of Til,, TiHT, and TiDT. The bonding reaction occurs at 
temperatures above 3Q0°C, and the tritium will not be released at temperatures below 4GQ‘T. The maximum temperatures within the inner containment vessel of 
the TRUPACT-II package under hypothetical accident conditions is less than 
iOCf'C. The equilibrium partial pressure of tritium above a titanium sponge is 1x10“ torr. which is below the f1 ansnable limits for hydrogen. The applicant 
stated that under normal conditions of transport (e.g., shock, vibration, and exposure to air and humidity) and hypothetical accident conditions, the 
tritium will not be released, and that the hydrogen concentration within any 
confinement region of the package would not exceed five percent. These sponges are not designed to act as hydrogen getters or recombiners during transport, that is, they do not scavenge or adsorb hydrogen produced during transport. The transport of waste materials that require the use of hydrogen 
getters or recombiners to reduce hydrogen concentrations during transport, is 
not authorized for the TRUPACT-II package.
The applicant also submitted revisions for several existing content codes.

Hi seel 1 ariHou?; Packaging Configuration Changes
The applicant requested a revision of the specification for filter vents used 
in the various waste containers to ensure adequate diffusion of hydrogen gas. The specification previously allowed only carbon composite filters, whereas 
the new specification allows alternative filter materials, provided that the 
material v, nonflammable, and that the filter allows a minimum diffusion rate.
The applicant also requested the addition of filtered bags that have been heat
sealed -is a new form of confinement for waste materials packaged within waste 
container:. Previously, heat sealing was not permitted for unfiltered bags, ii nee it may inhibit the diffusion of hydrogen gas, and cause higher hydrogen 
concentrations within the bags. Bags may now be heat sealed provided they include at least one filter vent for hydrogen diffusion. New content codes 
and shipping categories that include heat sealed filtered bags were added to 
the tables of authorized waste configurations.
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Revised Certificate
ihe Certificate of Compliance has been revised to specify the pipe overpack as an authorized waste container, with increased fissile material quantity limits 
for the package. Drawings of the pipe overpack are referenced in the Certificate of Compliance. The Certificate has also been revised to reference 
revision number 10 of the TRUCON document that lists approved content codes and shipping categories. These changes do not affect the ability of the 
package to meet the requirements of 10 CFR Part 71.

Cass R. Chappell, Chief Package Certification Section Spent Fuel Project Office Office of Nuclear Material Safetyand Safeguards
Date 02/20/9
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DOE/WIPP - 93-1001 January 14, 1994

ATTACHMENTG

TRUPACT-II Safety Analysis Report for Packaging (SARP 
General Arrangement Drawings

NOTE: The drawings listed in this section are the design drawings that were
approved by the Nuclear Regulatory Commission (NRC}. With the exception 
of Drawing No. 2077-1120, no changes shall be made to these drawings 
without acquiring NRC approval.

• Drawing No. 2077-007-SNP, Rev. C, 1 sheet, "TRUPACT-II Payload Assembly 
Design"

• Drawing No. 2077-008-SNP, Rev. C, 2 sheets, "TRUPACT-II Pallet and Alignment 
Guide Tube Design"

• Drawing No. 2077-500-SNP, Rev. K, 11 sheets, "TRUPACT-II Packaging”

• Drawing No. 2077-1120, Rev. E, 2 sheets, "TRUPACT-II Quality Level and Spare 
Parts List"
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ATTACHMENT E

Miscellaneous System Interface and Tool Drawings

• Drawing No. 2077-300, Rev. B, 8 sheets, "TRUPACT-II Interface Control
Drawings"

• TRUPACT-II Leak Test and Vent Port Tool Drawings:

• Drawing No. 2077-091, Rev. E, 3 sheets, "TRUPACT-II ICV and OCV Vent 
Plug Removal/Pressure Relief Tools"

• Drawing No. 2077-092, Rev. C, 1 sheet, "TRUPACT-II OCV and ICV Outer 
Vent Plug Removal and installation Tool"

• Drawing No. 2077-093, Rev. C, 1 sheet, "TRUPACT-II ICV/OCV Seal Leak 
Check Tools”

• Drawing No. 2077-094, Rev. D, 1 sheet, "TRUPACT-II ICV and OCV Seal 
Check Port Plug Installation/Removal Tools"

• Drawing No. 2077-095, Rev. F, 1 sheet, "TRUPACT-II ICV/OCV Leak 
Detection Tool"

• Drawing No. SK-1104, Rev. None, 1 sheet, "Spacer Removal Sling"

• ACGLF drawings:

• Drawing No. 2014-060, Rev. 0, 3 sheets, "(ACG) Lift Fixture Top Assembly"

• Drawing No. 2014-061, Rev. 0, 3 sheets, "(ACG) Lift Fixture Frame 
Weldment"

• Drawing No. 2014-062, Rev. 0, 3 sheets, "(ACG) Lift Fixture Upper Structure 
Turntable Weldment"

• Drawing No. 2014-063, Rev. 0, 3 sheets, "(ACG) Lift Fixture Counterweight 
Fabrication and Assembly"

• Drawing No. 2014-064, Rev. 0, 3 sheets, "(ACG! Lift Fixture Leg Weldment 
and Miscellaneous Details"

• Drawing Nos. 2014-400-AB, Rev. 0, 1 sheet, 2014-410-AB, Rev. 0, 5 
sheets, and 2014-420-AB, Rev. 0, 3 sheets, ACGLF Control Console

• Drawing No. 2077-022, Rev. M, 3 sheets, "TRUPACT-H Tiedown Assembly"
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