5. SHIELDING EVALUATION

Shielding is essentially unneccessary for cylinders of
UF; because the 1/2" thick cylinder walls provide more than
adequate shielding for low enriched uranium. However, it is
the responsibility of the shipper to assure compliance with
10CFR71.47 regarding radiation standards for each shipment.
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6. CRITICALITY EVALUATION

The criticality safety evaluation for the DOT 21PF-1
package is the basis for the following evaluation of the
NCI-21FPF-1 package.

6.1 Comparison of NCI-21PF-1 and DOT-21PF-I Packadges

The NCI Model NCI-21PF-1 package is a replacement for
the DOT Specification 21PF-1B package and its predecessor,
the DOT-21PF-1 package, which are used for the shipment of
30B UF cylinders containing approximately 5000 1lb. of UF;
enriched up to 5% U-235. The DOT-21PF-1 package was
evaluated and determined to be a Fissile Class II Package as
reported in Part III, K-1686 (see Reference 6.5.1).

As reported in K-1686, the primary criticality control
factor in the nuclear safety evaluation of the DOT-21PF-1
package was the moderation control afforded by the cylinder
and by the neutron absorption afforded by the 1/2" thick
steel cylinder walls. Since other factors are of secondary
importance as compared with the moderation control effects
on criticality in a 30" UF; cylinder, it is reasonable to
apply the criticality evaluation presented in K-1686 to the
NCI-21PF-1 package because of its similar size and identical
contents.

6.2 Evaluation of Model NCI-21PF-1 Package
As a Fissile Class I Shipping Package

As shown in K-1686, 63 undamaged packages would be
subcritical in any arrangement when closely reflected by
water. One-fifth that number, approximately 12, would be
permitted for transport as a Fissile Class II shipment.
Since damage from the hypothetical accident testing (see
Section 2.7) would have almost no effect on spacing in an
array, and since the analysis presented in K-1686 already
assumed optimum interspersed water moderation, the number of
packages which would be subcritical in any arrangement under
Hypothetical Accident Conditions with optimum interspersed
moderation and reflection on all sides by water would also
be 63. One-half that number of packages would be allowed
for transport as a Fissile Class II shipment. Therefore,
the maximum number of packages to be transported together as
permitted by 10CFR71.59 would be 12. The Transport Index to
be assigned to each such Fissile Class II package is 5.0 as
calculated per IOCFR71.59.
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6.3 Summary of NCI-21PF-1 Evaluation
As a Fissile Class II Package

NORMAL CONDITIONS:

No. of undamaged pkgs calculated to be subcritical. 380
When closely reflected by water. 63
Package size, cu. cn. 3,700,000

ACCIDENT CONDITIONS:

No. of damaged pkgs calculated to be subcritical. 380
With optimum interspersed hydrogenous

moderation and full water reflection. 63
Package size, cu. cm. 3,700,000
Transport Index $.0

6.4 Evaluation of Model NCI-21PF-1 Package
As a Fissile Class I Shipping Package

The NCI-21PF-1 Protective Shipping Package has been
approved per NRC Certificate of Compliance No. USA/9234/AF
as a Fisslle Class II package and continues to be treated as
such herein. However, it should be noted that recent
evaluations including ORNL/TM-11947 (reference 6.5.2 below)
have established that 30" UF, cylinders which are limited to
5% U-235 enrichment and are packaged in 21PF-1 overpacks
meet the 10CFR71 criteria for Fissile Class I packages. &As
shown throughout this safety analysis report, the RCI-21PF-1
package offers equivalent spacing and protection as the
DOT-21PF-1 package and is, in fact, simply a modified and
improved version of the 21PF-1 package. As such, the
NCI-21PF-1 package must also meet the 10CFR71 criteria for
Fissile Class I packages. Of course, a Transport Index may
still be required depending on radiation levels from the
package in any given circumstance.
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6.5 References

6.5.1 A. J. Mallett and C. E. Newlon, "Protective Shipping
Packages for 30-Inch Diameter UF, Cylinders”, pp 21-27, Part
III, K-1686, Oak Ridge Gaseous Diffusion Plant, Union
Carbide Corporation, Nuclear Division, April 13, 1967.

6.5.2 B. L. Broadhead, "Criticality Safety Review of

2 1/2-, 10-, and 14-Ton UF, Cylinders”, ORNL/TM-11947, Oak
Ridge National Laboratory, Martin Marietta Energy Systems,
Inc., October, 1991.
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7. OPERATING PROCEDURES

The NCI-21PF-1 package is loaded and unloaded and the
30B UF; cylinder is filled, tested, and handled in
accordance with standard, in-plant, operating procedures at
the various enrichment plants and at the various nuclear
fuel facilities. These procedures are in accordance with
OR0-651 and ANSI Standard N14.1 and meet the requirements of
10CFR71, Subpart G. As a minimum, the specific procedures
must include the following steps:

7.1 Procedure for Loading the Cylinder

7.1.1 Cylinder Inspection

Complete inspection report verifying that the cylinder
meets the requirements of OR0O-651 and ANSI Ni14.1; that it
has been leak-tested as required below; and that the
cylinder and cylinder components are free from damage and
are in working order as follows:

(1) Cylinder is free from damage and is ASHME "U"
stamped, and has evidence that it has been cleaned and
tested as required in OR0O-651 and ANSI N14.1.

{2) Cylinder has required evidence of proper
inspection and leak testing per Items 1 and 2, Section
2.5.1.

(3) Cylinder valve is free from damage and has
required evidence of proper inspection and leak testing
per Items 1 and 2, Section 2.5.1.

(4) Cylinder plug is free from damage and has required
evidence of proper inspection and leak testing per
Items 1 and 2, Section 2.5.1.

(5) If the cylinder is to be used for a Type B

shipment, that it has been leak tested as required in
7.1.2 below.
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7.1.2 Type B Requirements

1f the cylinder is to be used for a Type B shipment of
UF, which is probably derived from recycled uranium, the
following items must be completed:

(1} The isotopic and radionuclide contents of each
cylinder must be determined by approved written
procedures; the UF, must meet the contents limits

specified in Section 1.2.3.

(2) Based on (1) above, the A, value for the cylinder
contents must be established in accordance with
10CFR71, Appendix A; the cylinder must not contain more
that 1,150 A, values.

(3) The cylinder must have been helium leak tested per
Item 3, Section 2.5.1, within past 12-month period or
since valve or plug replacement, demonstrating no
leakage greater than 4 X 10" atm cc/sec.

(4) After f£i1l1ing with UF, the cylinder shall have
been leak tested per Item 4, Section 2.5.1,
demonstrating no leak greater than 1 X 10"} atm cc/sec.

(5) After f£i11ing with UF, the cylinder valve shall

have been leak tested per Item 5, Section 2.5.1,
demonstrating no leak greater than 1 x 10} atm cc/sec.

7.1.3 Final Cylinder Inspection

Complete inspection of UF; cylinder prior to insertion
into package per ORO-651 and ANSI N14.1. Per ORO-651, the
cylinder shall not be over fi{lled; the UF; shall have
properly cooled;
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7.2 Procedure for Loading the pPackage

7.2.1 Complete inspection report verifying that the
following package components are free from damage and are in
working order:

(1) Inner and outer shells.

(2) Cylinder support pads.

(3) Gasket and gasket surfaces; verify that gaskets
have been replaced within the past 3 years.

(4) Vent seals/plugs.

(5) Tie-down and lifting/stacking supports.

(6) Lifting U-bolts.

(7) Toggle closures and toggle handle ball-lock-pins.

(8) Security ceal lugs.
7.2.2 Carefully load UF, cylinder into package with the
cylinder valve positioned up (at 12:00 0'clock position).
1f the cylinder is being used for a Type B shipment, it is
imperative that the temporary valve protector be removed.
7.2.3 CcCarefully replace 1id on package.
7.2.4 Engage all toggle clamps, then close all toggle
clamps alternating corner-to-corner and side-to-side; secure
the handles with the ball-lock-pins.
7.2.5 Install security seals and record their numbers.

7.2.6 Complete inspection report.

7.2.7 Complete radiation survey and assign Transport Index
if different from 5.

7.2.8 Remove onld labels and re-label per applicable
regulations.
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7.3 Procedure for Unloading the Package

7.3.1 Complete receiving report.
7.3.2 Remove and record the package seal.

7.3.3 Remove the ball-lock-pins and open all toggles before
disengaging from the upper brackets.

7.3.4 Carefull? remove the 1id of the package.
7.3.5 Carefully remove the cylinder from the package.

7.3.6 Clean package interior and close prior to storage.

7.4 Preparation of an Empty Package for Transport

Preparation of an empty package for shipment involves
all of the same steps as listed in 7.2 and 7.3 above except
that the labeling and marking are different for empty
packages and there may or may not be an empty UF, cylinder
being shipped in the package.

7.% Routine User Maintenance

The user shall maintain and inspect these packages in
accordance with written procedures prior to every outgoing
shipment and upon receipt of every incoming shipment to
assure the following:

7.5.1 Check that the package base and supports are sound
with no broken welds or components, and they are bolted
tightly to trailer; torque bolts per specifications.

7.5.2 Check that the package is intact with no broken welds
and no holes, tears, or cracks greater than 1/2 inch.

7.%5.3 Check that the inner liner is free of debris and
standing water and is intact with no holes, tears, cracks,
or broken welds; clean as necessary.

7.5.4 Check that the gaskets and cylinder support pads are
in place and intact and are not in a deteriorated or damaged
condition. Gaskets shall be replaced every 36 months or
more often if found deteriorated or damaged.
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7.5.5 Check that the wood cover plates and welds are sound
and undamaged.

7.5.6 Check that the package halves fit together properly
with no gaps.

7.5.7 Check that all ~losure clamps are properly adjusted
for tight closure and the coupling/adjusting nuts are
properly locked.

7.5.8 Check that all vent sgals/plugs are securely in
place; vent plugs shall be replaced whenever they are found
missing.

7.5.9 Packages which are rejected during any of the above
routine inspections shall be repaired and reinspected
conforming to drawing requirements per QC Acceptance Tests
(see Section 8 and to the requirements of ORO-651 and ANSI
N14.1.

7.5.10 If recycled uranium is being shipped, determine A,
value for each shipment and assure that it will not exceed
1,150 at any time during the shipment. Also, determine that
radionuclide contents do not exceed limits specified in
Section 1.2.3.

7.5.11 Make radiation survey and assure compliance with
regulations including 10CFR71.47.

7.6 Annual User Maintenance

Annual uUset Il e ——=

The user shall establish written procedures for annual
maintenance and inspection of each Model NCI-21PF-1 package
requiring the following items as a minimum:

7.6.1 Check that lifting/stacking frames, 1ifting U-bolts,
closure clamps, and tie-down supports are sound and free
from weld cracks, damage, and deterioration.

7.6.2 Check that closure clamps are properly adjusted and
locked.

7.6.3 Check that all vents are properly sealed.

Page 7-5



7.6.4 Check that gaskets are replaced at least every 36
months and are in place, intact, and not damaged or
deteriorated.

NOTE: The initial requirement was for the gaskets to be
replaced annually. This was primarily based on the poor

performance of the erxpanded rubber gaskets specified on the
old DOT-21PF-1 package. Experience with the silicone rubber
sponge gaskets now specified has shown most gaskets to be in
excellent condition after service of only one year. The
shelf life of these gaskets in indefinite. Maintenance and
inspection procedures Aare much better than in the past, and
they require worn or damaged gaskets be replaced. Finally,
criticality safety is not dependent on the absence of water
around the UF, cylinder(s). For all of these reasons, the
mandatory replacement period for the gaskets should be
extended to 36 months.

7.6.5 Check that inner and outer shells are free of holes,
cracks, tears, and broken wvelds, and the inner shells are
free of debris and standing water.

7.6.6 Check that the wood cover plates are sound and
undamaged, and gasket sealing surfaces meet drawing
requirements.

7.6.7 Individually weigh each half (1id and bottom) of each
packaging to verify that neither half has gained more than
25 pounds. Weight gain must be assumed to be water. If
either half exhibits a gain of more that 25 pounds, the
packaging must be removed from service and dried to within
10 pounds of its original nameplate weight. New weights of
each packaging half must be established after any
modifications, refurbishment, or repainting; such new
weights must account for any existing weight gain prior to
such maintenance. After drying each packaging must be
inspected per 7.6.8 below.

7.6.8 Check that at least once every five years, the foam
insulation in each packaging must be inspected by inserting
a probe through each vent hole in both the 1id and the
bottom to confirm the presence and rigidity of the
jnsulation. If a packaging has required drying (see Section
7.6.7 above), this inspection is mandatory.

7.6.9 Verify that the 30B UF( cylinder has been recertified
within 5 years as having been cleaned, hydrostatic tested,
and leak tested as required by ORO-651 and ANSI Ni14.1.

7.6.10 Verify that the 30B cylinder valve has been cleaned
and installed as required by ORO-651 and ANSI Ni4.1.
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8. OQUALITY ASSURANCE

Every user of the NCI-21PF-1 Protective Shipping
package for the shipment of enriched UF; must have an
approved Quality Assurance Program which meets the
requirements of 10CFR71.37 and 10CFR71, Subpart H, and which
addresses the following items as a minimum:

8.1 Design

8.1.1 NCI-21PF-1 Protective Shipping Package

p B

The NCI-21PF-1 Protective Shipping pPackage was designed
by Nuclear Containers, Inc. (NCI) and primarily involved the
modification of the DOT-21PF-1B. Test models were
manufactured and tested by NCI using written procedures
under its NRC approved QA Program (NRC Approval No. 0179).
Design and QC provisions were incorporated into pDrawing No.
DED-206-B (see Appendix 1.3.1). The package was tested for
compliance with the requirements of 10CFR71 and IAEA Safety
Series No. 6 by NCI using a half-scale model and by COGEMA,
pierrelatte, France, using a full gcale, two year old
production unit which was taken from regular service. All
testing was performed and documented in accordance with
written procedures meeting the requirements of the QA
Programs of both companies. Much of the design and testing
programs are included in this Safety Analysis Report.

8.1.2 Model 30B UF; Cylinder

The 30B UF cylinder was designed over 20 years ago to
meet the requirements of the American Society of Mechanical
Engineers for unfired pressure vessels. This design was
standardized by the American National standards Institute in
ANSI Standard N14.1.
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8.2 Procurement

g8.2.1 Procurement of NCI-21PF-1 pPackages

The user of the NCI-21PF-1 Protective Shipping pPackage
for the transportation of enriched UF shall establish
written procedures for procurement Model NCI-21PF-1 packages
requiring conformance with all drawing requirements (see
Appendix 1.3.1) as well as the requirements of this Safety
Analysis Report. Upon procurement of these packages, the
user shall require the supplier to also have an approved
Quality Assurance Program meeting the appropriate
requirements of 10CFR71, Subpart H, in addition to a
specific Quality Assurance Plan for the manufacture of these
packages. As a minimum, the specific Quality Assurance Plan
shall include the following provisions:

8.2.1.1 Materials

All drawing requirements (see NCI Drawing No.
DED-206-B, Sheets 1 through 11, Rev.4 -- Appendix
1.3.1) regarding material specifications shall be
satisfied as follows:

(1) Type 304 stainless steel materials and components
per drawing Notes 1(a), 1(b), 1(c), 1i(e), 1(f), and 3.

(2) Type 17-4PH stainless steel material and
components per drawing Notes 1(d) and 3.

(3) Fastener jtems per drawing Note 1(g).
(4) Wood per drawing Note 6.

(5) Gaskets and RTV caulking/adhesives per drawing
requirements.

(6) Cast stainless steel components per drawing Note
3.
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g.2.1.2 Welds

All weld requirements specified in drawing Note 4
shall be satisfied as follows:

(1) Welders and weld procedures shall be qualified per
drawing Note 4(b).

(2) Weld rods and filler materials per drawing Note
4(b)

(3) Specified grinding and cleaning procedures and
materials per drawing Note 4(d).

(4) Welds over wood and foam per drawing Note 4(c).
(5) Welds shall be inspected per drawing Notes 4(a)
and 4(e).

8.2.1.3 pimensional Tolerances

Adequate inspection shall be required to insure
compliance with dimensional tolerances specified in
drawing Note 5. A check-1ist shall be established for
critical dimensions for which records must be
maintained as follows:

(1) Inner cylinder cavity dimensions.
(2) Outer shell dimensions.
(3) Toggle clamp locations.

(4) Bolt center locations and hole diameters in
tie-down supports and in 1ifting/stacking frames.

(5) Flatness of gasket surfaces.
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8.2.1.4 Assembly Inspections

Mandatory hold points shall be established to
insure the inspection of the following agsembly
operations:

(1) All weld inspections.

(2) Inspection and installation of wood per drawing
Notes 6 and 7.

(3) Installation of fire retardant phenolic foam per
drawing Note 8; record pre-foaming welights,
post-foaming weights, and actual foam weights by
difference for each package 1id and bottom.

(4) Application of fire retardant intumescent paint to
wood and to wood cover plates.

(S) Installation of wood cover plates.
(6) Installation of pads and gaskets.

(7) Installation of vent port seals and caulking.

8.2.1.5 Post Assembly Inspections

Each completed package shall be inspected to
document compliance with the following drawing
requirements:

(1) Final dimensions per 3.0 above.
(2) Installation of gaskets and cylinder support pads.
(3) Lid to body fit.

(4) Toggle clamp adjustments and locking of adjustment
nuts.

(5) Installation of 1ifting eye-bolts and security
seal pads.

(6) Actual tare weights of 1id and bottom halves.
(7) Final assembled tare weight.

Proper permanent marking and nameplates per

(8)
10CFR71.85(c), 49CFR178.121-5, and ANSI N14.1 (latest
revision).
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8.2.2 30B UF, Cylinders

The user of the NCI-21PF-1 Protective Shipping Package
for the transportation of enriched UF; shall establish
written procedures for procurement Model 30B UF; cylinders
requiring conformance with all requirements of ANSI N14.1 as
well as the requirements of this Safety Analysis Report.
Upon procurement of the 30B cylinders for use in these
packages, the user shall require the supplier to be approved
by the ASME for the manufacture of unfired pressure vessels
and for stamping each 30B cylinder with the ASME "U" stamp.
Procurement documents must require that all cylinders and
cylinder components meet the requirements of ANSI N14.1 and
ORO-651. As a minimum, the specific Quality Assurance Plan
shall include the following provisions:

g8.2.2.1 Materials

All drawing and specification requirements (see
ANSI N14.1) regarding material specifications shall be
satisfied as follows:

(1) The pressure vessel steel must be ASTM AS516, Grade
70, normalized and Charpy V-notch impact tested.

(2) Valve and plug couplings shall meet ANSI N14.1
specifications.

(3) Skirt steel must meet ANSI N14.1 specifications.

8.2.2.2 Helds

All weld requirements specified in drawing Note 4
shall be satisfied as follows:

(1) Welders and weld procedures shall be qualified per
Section IX, ASHE Boiler and Pressure Vvessel Code.

(2) Weld rods and filler materials must meet ANSI
N14.1 specifications.

(3) Specified grinding and cleaning procedures and
materials must be in accordance with ANSI N14.1
gpecifications.

(4) Weld repair procedures must be in accordance with
ASHE and ANSI N14.1 specifications.

(5) Welds shall be inspected and radiographed per ANSI
N14.1 specifications.
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8.2.2.3 ¢©C Inspections

Adequate ingpection shall be required to insure
compliance with ANST N14.1 specifications specifically
including:

(1) Dimensional tolerances.

(2) Weld inspections and radiography.

(3) Cylinder interior cleanliness.

(4) Hydrostatic testing at 400 psig water pressure.

(5) Leak testing at 100 psig air pressure.

8.2.2.4 ASME "U" Stamp

An ASHE U1A file shall be established for each
cylinder and each cylinder must be stamped with
capacity data and the ASME "U" stamp as required by the
ANSI N14.1 specifications.

8.2.2.5 Repairs and Modifications

All repairs and modifications to a Model 30B UF;
cylinder must be performed 1in accordance with ASME and
ANSI N14.1 specification requirements. The user shall
require the supplier of such services to be approved by
the ASME for the manufacture of unfired pressure
vessels and for stamping each 30B cylinder with the
ASME "U" stamp. Procurement documents for such
services must require that all such services be
performed under an approved QA Program and with
approved written procedures which meet the requirements
of ASME, ANSI N14.1, and ORO-651.
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8.3 Routine Operating Procedures

The user of the NCI-21PF-1 Protective shipping Package
for the transportation of enriched UF; shall establish
written procedures for routine operations involving the
filling, loading, and preparation of the MHodel 30B UF,
cylinders, the cylinder valves, and the NCI-21PF-1 PSP for
shipment as outlined in Section 7. A1l such procedures must
conform with all requirements of ANSI N14.1 and ORO-651, as
well as with the requirements of this Safety Analysis Report
and shall address the following as a minimum:

8.3.1 Preparing and Filling the 30B Cylinder

The user must establish written procedures for
preparing and £i1ling the 30B UF; cylinder and for
inspecting these operations verifying conformance with the
requirements of ORO-651 and ANSI N14.1. Prior to £fillings
the user must prepare and inspection report verifying that
the cylinder and its valve and plug have been leak-tested as
required below and that the cylinder and cylinder components
are free from damage and are in working order as follows:

(1) Cylinder is free from damage and is ASME “g"
stamped, and has evidence that it has been cleaned and
tested as required in ORO-651 and ANSI Ni14.1.

(2) Cylinder has required evidence of proper
inspection and leak testing per Items 1 and 2, Section

2.5.1.

(3) Cylinder valve is free from damage and has
required evidence of proper inspection and leak testing
per Items 1 and 2, Section 2.5.1.

(4) Cylinder plug igs free from damage and has required
evidence of proper inspection and leak testing per
Ttems 1 and 2, Section 2.5.1,

(5) If the cylinder is to be used for a Type B

shipment, that it has been leak tested as required in
7.1.2 below.
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8.3.2 Additional Type B Requirements

For the use of the NCI-21PF-1 package for Type B
shipments of UF, (which is probably derived from recycled
uranium), the user must establish written procedures to
ensure compliance with additional requirements for the 30B
cylinder and NCI-21PF-1 packages (see Section 2.5.1) as

follows:

(1) The isotopic and radionuclide contents of each

cylinder must be determined by approved written
procedures; the UF; must meet the contents limits

specified in Section 1.2.3.

(2) Based on (1) above, the A, value for the cylinder
contents must be established in accordance with
10CFR71, Appendix A; the cylinder must not contain more
that 1,150 A, values.

(3) The cylinder must have been helium leak tested per
Ttem 3, Section 2.5.1, within past 12-month period or
since valve or plug replacement, demonstrating no
leakage greater than 4 x 10°' atm cc/sec.

(4) After filling with UF,, the cylinder shall have

been leak tested per Item 4, Section 2.5.1,
demonstrating no leak greater than 1 x 10 atm cc/sec.

(5) After £illing with UF, the cylinder valve shall

have been leak tested per Item 5, Section 2.5.1,
demonstrating no leak greater than 1 x 107’ atm cc/sec.

8.3.3 Loading the NCI-21PF-1 PSP

The user of the NCI-21PF-1 Protective shipping Package
for the transportation of enriched UF; shall establish
written procedures for inspection of the filled 30B
cylinder, for loading the cylinder into the NCI-21PF-1
package, and for inspection of the package prior to shipment
to conform with all requirements of ANSI N14.1 and ORO-651,
as well as with the requirements of this Safety Analysis
Report and shall address the following as a minimum:

8.3.3.1 Inspection of UF, cylinder prior to insertion
into package per ORO-651 and ANSI N14.1, ie. the
cylinder shall not be over filled: the UF, shall have
properly cooled;: and the absolute internal pressure in
the cylinder shall not exceed 0.4 atm.
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8.3.3.2 Verification that the following package
components are free from damage and are in working
order:

(1) Inner and outer shells.
(2) Cylinder support pads.

(3) Gasket and gasket surfaces; verify that gaskets
have been replaced within the past 3 years.

{4) Vent seals/plugs.

(5) Tie-down and 1ifting/stacking supports.

(6) Lifting U-bolts.

(7) Toggle closures and toggle handle ball-lock-pins.
(8) Security seal 1lugs.

8.3.3.3 Loading of the 30B UF, cylinder into package
(see Section 7.2) with the cylinder valve properly
positioned and valve protector removed. (Valve should
be up at 12:00 0’clock position. If the cylinder is
being used for a Type B shipment, it is imperative that
the valve protector not be used.) Provide instructions

for and verification of the following operations as a
minimum:

{1) Replacement of 1id on package.

(2) Engagement and proper closure and securing of
toggle clamps.

(3) Installation and documentation of security seals.
(4) Completion of inspection report.

(5) Completion and documentation of radiation survey
and assignment of Transport Index.

(6) Labeling per applicable requlations (such as those
by the USNRC, USDOT, IAEA, etc.).
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8.3.4 Unloading the NCI-21PF-1 PSP

The user of the NCI-21PF-1 Protective shipping Package
for the transportation of enriched UF, shall establish
written procedures for receiving and inspecting an loaded
NCI-21PF-1 package and for unloading the cylinder out of the
NCI-21PF-1 package to conform with all requirements of ANSI
N14.1 and ORO-651, as well as with the requirements of this
Safety Analysis Report and shall address the following as a
minimum:

8.3.4.1 Completion of a receiving report.

8.3.4.2 Removal and recording the package seal.

8.3.4.3 Opening the package and removal of the
cylinder (see Section 7.3).

8.3.5 Preparation of an Empty Package for Transport

The user of the NCI-21PF-1 Protective Shipping Package
shall establish written procedures for preparing an empty
package for shipment (see Section 7.4) to conform with all
requirements of ANSI N14.1 and ORO-651, as well as with the
requirements of this Safety Analysis Report and shall
address the following as a minimum:

8.3.5.1 Proper closure of the package.
8.3.5.2 Radiation survey.

8.3.5.3 Proper labeling.
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8.4 Routine User Maintenance

The user of the NCI-21PF-1 Protective shipping Package
for the transportation of enriched UF; shall establish
written procedures for performing routine maintenance and
inspections for the NCI-21PF-1 package and 30B cylinder to
conform with all requirements of ANSI Ni4.1 and ORO-651, as
well as with the requirements of this Safety Analysis
Report. Such routine maintenance and inspection shall be
performed prior to every outgoing shipment and upon receipt
of every incoming shipment and shall address the following
as a minimum:

8.4.1 Package Maintenance

Assure sound package per Ssection 7.5. requiring
inspections to verify that:

8.4.1.1 Package base and supports are sound with no
broken welds or components, and they are properly
bolted to trailer (torqued per specifications).

g8.4.1.2 Package is intact with no broken welds and no
holes, tears, Or cracks greater than 1/2 inch.

8.4.1.3 Inner liner ijs free of debris and standing
water and is intact with no holes, tears, cracks, or
broken welds.

8.4.1.4 Gaskets and cylinder support pads are in place
and intact and are not in a deteriorated or damaged
condition. Gaskets must be replaced every 36 months or
more often if found deteriorated or damaged.

8.4.1.5 Wood cover plates and welds are sound and
undamaged.

g8.4.1.6 Package halves fit together properly with no
gaps.

8.4.1.7 Closure clamps are properly adjusted for tight
closure and the coupling/adjusting nuts are locked.

8.4.1.8 Vent seals/plugs are securely 1in place.
8.4.1.9 Packages which have been rejected during any
of the above routine inspections must be repaired and
reinspected conforming to drawing requirements to the
requirements of ORO-651 and ANSI N14.1.
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8.4.2 30B Cylinder Maintenance

The user must establish written procedures for the
routine inspection and maintenance of the 30B UF; cylinders
and their valves and plugs; as a minimum these procedures
must address the following:

8.4.2.1 Routine inspection of cylinder and valve for
damage. ‘

8.4.2.2 Procedures for replacing valves and plugs.

8.4.2.5 Procedures for determining the internal
pressure in the cylinder prior to shipment.

8§.4.2.6 Procedures for filling with UF, per ORO-651
requirements.

8.4.2.7 Procedures for weighing 30B cylinders before
and after filling with UF, per ORO-651 requirements and
to determine that cylinders are not filled with more
than 5,020 pounds of UF,.

8.4.3 Type B Shipments

If the NCI-21PF-1 package is being used to make Type B
shipments of recycled uranium, the user must establish
additional written procedures per 8.3.2 above as follows:

(1) pDetermination that the isotopic and radionuclide
contents of each cylinder meet the contents limits
specified in Section 1.2.3.

(2) Determination of the A, value for the cylinder
contents in accordance with 10CFR71, Appendix A the
cylinder must not contain more that 1,150 A, values.

(3) Hellum leak test procedure per Item 3, Section
2.5.1, which must be done within past 12-month period
prior to each shipment or after valve or plug
replacement. )

(4) For routine leak testing the cylinder after
f1illing with recycled UF, per Section 2.5.1, Item 4.

(5) For routine leak testing the cylinder valve after
£11ling with recycled UF, per Section 2.5.1, Item 5.
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8.5 Annual User Maintenance

The user of the NCI-21PF-1 Protective shipping Package
for the transportation of enriched UF( shall establish
written procedures for performing annual maintenance and
inspections for the NCI-21PF-1 package and 30B cylinder to
conform with all requirements of ANSI N14.1 and ORO-651, as
well as with the requirements of this Safety Analysis
Report; as a minimum, the following items must be addressed:

8.5.1 NCI-21PF-1 Package

The NCI-21PF-1 package must be inspected annually to
determine that:

8.5.1.1 Lifting/stacking frames, 1ifting U-bolts,
closure clamps, and tie-down supports are sound and
free from weld cracks, damage, and deterioration.

8.5.1.2 Closures are properly adjusted and locked.
8.5.1.3 All vents are properly gealed.

8.5.1.4 Gaskets are replaced at least every 36 months
and are in place, intact, and not damaged or
deteriorated. (Justification for gasket replacement is
provided in the note to Section 7.6.4).

8.5.1.5 Inner and outer shells are free of holes,
cracks, tears, and broken welds, and the inner shells
are free of debris and standing water.

8.5.1.6 Wood cover plates are sound and undamaged, and
gasket sealing surfaces meet drawing requirements.

8.5.1.7 Weight of each half (lid and bottom) of each
packaging must not have gained more than 25 pounds.
Weight gain must be assumed to be water. If either
half exhibits a gain of more that 25 pounds, the
packaging must be removed from service and dried to
within 10 pounds of its original nameplate weight. New
welghts of each packaging half must be established
after any modifications, refurbishment, or repainting;
such new weights must account for any existing weight
gain prior to such maintenance. After drying each
packaging must be inspected per 7.6.8.

8§.5.1.8 At least once every five years, the foam
insulation in each packaging must be inspected for
soundness per Section 7.6.8.
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8.5.2

inspe

30B UF, Cylinder

Fach 30B UF, cylinder (with valve and plug) must be
cted annually to determine that:

8.5.2.1 The 30B UFq cylinder has been recertified
within 5 years as having been cleaned, hydrostatic
tested, and leak tested as required by ORO-651 and ANSI
ni4.1.

8.5.2.2 The 30B cylinder valve has been cleaned and
installed as required by ORO-651 and ANSI N14.1.

8.5.2.3 If the 30B cylinder is being used or is to be
used for the shipment of recycled uranium, it must be
helium leak-tested per Section 8.3.2, Item {(3). This
testing must be done not more than 12 months prior to
any Type B shipment or whenever the valve and/or plug
is replaced if used for Type B shipments.

8.6 Records

As a minimum the user shall retain the following

records for the life of each package and/or cylinder; the

suppl
them

8.6.1

B.6.2

8.6.6
8.6.7

8.6.8
repor

8.6.9

jer(s) shall retain copies of records which pertain to
for a period of not less than 5 years:

Procurement orders and sub-contracts.

Material test reports and certifications.

Welder and weld procedure qualification records.
Critical dimension inspection reports.

Assembly and post assembly inspection reports.
Foam inspection and package tare weight reports.
casket inspection and replacement reports.

30B cylinder ASHE UiA file including recertification
ts as required hy ORO-651 and ANSI N14.1.

30B cylinder leak test reports.
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8.7 Sub-Contractors

The user of the NCI-21PF-1 Protective Shipping Package
for the transportation of enriched UF, shall require, by
sub-contract, purchase order, or other procurement document,
that sub-contractors providing materials, components, Or
services related to the manufacture, repailr, modification,
inspection, or testing of NCI-21PF-1 packages or of 30B
cylinders or cylinder components (including valve and plug)
comply with all applicable requirements for a Quality
Assurance Program and, as a minimum, comply with the
applicable Quality Assurance Plan requirements stipulated
above.

8.8 Audits

The user of the NCI-21PF-1 Protective Shipping Package
for the transportation of enriched UF, shall include in its
QA Program provisions for requiring routine, documented
audits of its QA Program including its QA Plan(s),
procurement procedures, operating procedures, inspection
procedures, analytical procedures, and radiation survey
procedures regarding the use of NCI-21PF-1 and 30B
cylinders; provisions shall also be included requiring
similar audits of applicable parts of the QA Programs of its
suppliers and sub-contractors.

Page 8-15



UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

NOV 1¢ 1002

SGTB:NLO
71-9234

Nuclear Containers, Inc.

ATTN: HMr. William R. Housholder
PO Box 1080

Elizabethton, TN 37643

Dear Mr. Housholder:

Enclosed is Certificate of Compliance No. 9234, Revision No. 2, for the Model
No. NCI-21PF-1 package. This certificate supersedes, in its entirety,
Certificate of Compliance No. 9234, Revision No. 1, dated June 11, 1991. The
Certificate of Compliance, as amended, specifies that a physical inspection of
the insulation in these packages be performed. Changes made to the enclosed
certificate are indicated by vertical 1ines in the margin.

Those on the attached list have been registered as users of this package under
the general license provisions of 10 CFR §71.12 or 49 CFR §173.471.

The approval constitutes authority to use the package for shipment of
radioactive material and for the package to be shipped in accordance with the
provisions of 49 CFR §173.471.

Sincerely,
, 744 —
fen~ Charles E. MacDonald, Chief
Transportation Branch

Division of Safeguards
and Transportation, NMSS

Enclosures:

1. Certificate of Compliance
No. 9234, Rev. 2

2. Approval Record

cc w/encl:
Mr. James K. 0’Steen
Department of Transportation

Registered Users
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£ ' U.8. NUCLEAR REGULATORY COMMISSION
o o ~ CERTIFICATE OF COMPLIANCE
WCFRT FOR RADIOACTIVE MATERIALS PACKAGES
1.a. CERTIFICATE NUMBER . . REVISION NUMBER ©.PACKAGE IDENTIFICATION NUMBER d.PAGE NUMBER [e. TOTAL NUMBER PAGES
- 9234 2 USA/9234 /AF ' . 1 3
2. PREAMBLE

a. This certificate is Issued to certify that the packaging and contents described in llem § below, meets the applicable safety standards setforth In Title 10, Code
of Federa! 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 agencles, Including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A BAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

78 AN TON AN TAY TN I@V.TAN TOV T8V TaV IaV eV Iev.y

a. ISSUED YO {Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

Nuclear Containers, Inc. Nuclear Containers, Inc. application

P.0. Box 1080 dated September 1, 1988, as supplemented.

Elizabethton, TN 37643 b OBy R

L 5] o pockermumesr ’ 1-9234

k]| 4. conDITIONS 5 et Tl A
ii This cettificate Is conditiona! upon fulfilling gie)yeablnmsn!s of 10 CFR Part 71, as applicable, and thé cgadl‘lions specified below.
é (a) Packaging | ,,Tf' A
(1) Model No.} NCI-21PF<1 ' = »

(2) Description o , o

Overpack for 30-inch enriched uranium hexafluoride (UF6) cylinders. The
overpack is a right circular cylinder constructéd of two stainless steel
shells with the volume betweéd thé shélls filléd with fire resistant,
phenolic-foam per USAEC15pécifjc&£ibhﬂ$?:g.;ﬁ?he volunie between the 1/4-inch
thick end closure plates of the two sh&lis 1§ filled‘with oak wood blocks
which are cross-laminations of 3 1ayers;9fﬂbbards glued and nailed together.
A stepped and gasketed horizontal joint permits thé top half of the overpack
to be removed from the base. The package "halve$":'are secured with ten, 1-
inch stainless steel toggle closures. Theaovefpick is 43-5/8 inches 0.D. by 92
inches long. Maximum gross weight of the package fs 8,700 pounds.

: E pe ey H

¥y

78N 7AY 76V 78\

(3) Drawing

The Model No. NCI-21PF-1 packaging is fabricated in accordance with Nuclear
Containers, Inc. Drawing No. DED-206-B, Sheets 1 through 10, Rev. 2.
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CONDITIONS (continued)

Page 2 - Certificate No. 9234 - Revision No. 2 - Docket No. 71-9234

s

5. (b) Contents

OLAVL AW, NQLARLAOLAGL AR AW AP\

(1) Type and form of material
Uranium hexafluoride enriched in the U-235 isotope.
(2) Maximum quantity of material per package.

IOV R TAY 1AV Y I AN TR TAT T T e

(1) Model No. 30A cylinder: 4,950 pounds UF, enriched to not more
than 5 w/o in the U-235 isotope. .

(11) Model No. 308 cylinder: 5,020 pounds UF, enriched to not more than

5 w/o in the U-235 isqtoge. H ;:: («; / [y
", { s ¥ % VR R ?""{\ ‘
(c) Fissile Class - %,“ ‘{Is’: )
A, ke ,g : . . 4!"'3‘ :
Minimum transport indeX; 5.0 "y

6. The 30-inch diametefF»lUE6 cylinders must be fabricated,;insbéé;ed, tested, and
maintained in acchganée”witb American National Standard N14:1 (1990 edition).
Cylinders shipped;i ter Decémber 31, 1992 must bé ‘fdbricated in accordance
with Section VI&I; ivision I; of the ASME (Américin Society ‘of Mechanical
Engineers) Boilér-and PresshfeﬁVe§se1 Code and be ASME code stamped.

A T { [l i LT

BY-TAY 78T 78T TRY-78TT4T TAY-T8 Y- TEY- T8V -THY TAY 18Y

£, L i e, Y it .

7. At least once evéry five years,each pacKaging sust be inspectéd to verify the
presence and cobditionsQf;thé;iﬁgulhtion, h é;iﬁiﬁectjbﬁ shall ‘consist of
inserting a probe;through kach vent héle I both the 1id and base to confirm the
presence and rigidity of the insulatién.® For packagings which require drying, the
inspection must be perfdrﬁéﬂ;after}dryipﬁg pie L L

8. In addition to théfgéguiréﬁéﬁis;qf §uﬁb§§%‘6¥6fg;Q;fFR Partl?f:

: EA TR L
(a) Prior to each shipient, the overpack gaskets must be ‘inspected. These
gaskets must be feblaqed if inspection shows any‘defect; or every 12 months,
whichever occurs first. . . ¢
e ot . «x"f g
(b) Each packaging must meet the ACCeptince’Tests and Maintenance Program of
supplement dated October 18, 1988.

(c) The package shall be prepared for shipment and operated in accordance with
the Operating Procedures of supplement dated October 18, 1988.
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10.

~Date:

CONDITIONS (continued)

3 - Certificate No. 9234 - Revision No. 2 - Docket No. 71-9234

The package authorized by this certificate is hereby approved for use under the
general license provisions of 10 CFR §71.12. ’

Expiration date: December 31, 1993.
REFERENCES

Nuclear Containers, Inc. application dated September 1, 1988.
Supplements dated: October 18 and November 28, 1988; and April 2, 1991.

. !{FUR g'ﬂé gll!.S. NUCLEAR REGULATORY COMMISSION

‘Ef :&: ] ‘ aatt Z
.g.\! f,‘;‘

e Charles E. MacDoﬁa{d, Chief
e Transportation Branth,
P S Division of Safeguards
Toaar and Transportation, NMSS
. ¢ . 2 . f
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

APPROVAL RECORD
Model No. NCI-21PF-1 Package
Certificate of Compliance No. 9234
Revision No. 2

By letter dated June 5, 1992, Westinghouse Electric Corporation provided a
report under the provisions of 10 CFR §71.95. The report concerned partial
loss of insulation from several Model No. W-21PF-1 packagings, Certificate of
Compliance No. 4909. The Model No. W-21PF-1 package is a foam-filled overpack
for 30-inch diameter UF, cylinders. The Model No. W-21PF-1 design is similar
to the Nuclear Containers, Inc. Model No. NCI-21PF-1 design, Certificate of
Compliance No. 9234.

Based on the information regarding the possible loss of insulation,
Certificate of Compliance No. 9234 has been conditioned to specify that each
packaging must be inspected to verify the presence and condition of the
insulating material. The inspection consists of inserting a probe through
each vent hole in both the 1id and base to confirm the presence and rigidity
of the insulating material. The inspection must be performed at least once
every five years. For packagings which require drying, the inspection must be
performed after drying. -

This change does not affect the ability of the package to meet the
requirements of 10 CFR Part 71.

et/ Charles E. MacDonald, Chief
4 Transportation Branch
Division of Safeguards and
Transportation, NMSS

9 199
Date Ny 19 1992




UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555

JUN 11 189

SGTB:EPE
71-9234

Nuclear Containers, Inc.

ATTN: Mr. William R. Housholder
Route 9, Box 2237

Elizabethton, TN 37643

Dear Mr. Housholder:

As requested by your application dated April 2, 1991, enclosed is Certificate of
Compliance No. 9234, Revision No. 1 for the Model No. NCI-21PF-1 shipping
package. This certificate supersedes, in its entirety, Certificate of Compliance
No. 9234, Revision No. 0 dated December 27, 1988.

Changes made to the enclosed certificate are indicated by vertical lines in the
margin.

Those on the attached 1ist have been registered as users of this package under
the general license provisions of 10 CFR §71.12 or 49 CFR §173.471.

This approval constitutes authority to use this package for shipment of
radioactive material and for the package to be shipped in accordance with the
provisions of 49 CFR §173.471.

Sincerely,

AN @*gh/e/f

Charles E. MacDon
Transportation Branch
Division of Safeguards
and Transportation, NMSS
Enclosures:
1. Certificate of Compliance
No. 9234, Rev. 1
2. Approval Record

cc w/encl:
Mr. James K. 0’Steen
Department of Transportation

Registered Users
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CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIALS PACKAGES

1.2. CERTIFICATE NUMBER b. REVISION NUMBER . PACKAGE IDENTIFICATION NUMBER d.PAGE NUMBER le. TOTAL NUMBER PAGES
9234 '

USA/9234/AF 1 3

. PREAMBLE
? a. This certificate is issued to certify that the packaging and contents described in ftem 5 below, meets the applicable safety standards set forthin 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.
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3. THIS CERTIFICATE 1S ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

2. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:
Nuclear Containers, Inc. Nuclear Containers, Inc. application
P.0. Box 1080 dated September 1, 1988, as supplemented.
Elizabethton, TN 37643

. DOCKETNUMBER 71-9234

4. CONDITIONS
$Ms cettificate Is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

(a) Packaging
(1) Model No.: NCI-21PF-1
(2) Description

(AN AV TOV AN IOV TN TAN TV TAV AN TaV TaN (V- Ta 18N OV T8N AN VAN, (0N VAN AV (8N T4V TaN I8V T8N TaN /s,

Overpack for 30-inch enriched uranium hexafluoride (UF.) cylinders. The
overpack is a right circular cylinder constructed of tgo stainless steel
shells with the volume between the shells filled with fire resistant,
phenolic-foam per USAEC Specification SP-9. The volume between the
1/4-inch’ thick end closure plates of the two shells is filled with oak
wood blocks which are cross-laminations of 3 layers of boards glued and
nailed together. A stepped and gasketed horizontal joint permits the
top half of the overpack to be removed from the base. The package
"halves" are secured with ten, 1-inch stainless steel toggle closures.
The overpack is 43-5/8 inches 0.D. by 92 inches long. Maximum gross
weight of the package is 8,700 pounds.

(3)) Drawing

The Model No. NCI-21PF-1 packaging is fabricated in accordance with
Nuclear Containers, Inc. Drawing No. DED-206-B, Sheets 1 through 10,
Rev. 2.
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CONDITIONS (continued)
Page 2 - Certificate No. 9234 - Revision No. 1 - Docket No. 71-9234

(b) Contents
(1) Type and form of material
Uranium hexaflouride enriched in U-235 isotope.

(2) Maximum quantity of material per package and fissile class

(i) Model No. 30A cylinder: 4,950 pounds UF6 enriched to not more
than 5 w/o in the U-235 isotope.

(i1) Model No. 30B cylinder: 5,020 pounds UF6 enriched to not more than
5 w/0 in the U-235 isotope.

(c) Fissile Class Il
Minimum transport index 5.0

The 30-inch diameter UF. cylinders must be fabricated, inspetted, tested, and
maintained in accordanc® with American National Standard N14.1 (1990 edition).
Cylinders shipped after December 31, 1992 must be fabricated in accordance
with Section VIII, Division I, of the ASME (American Society of Mechanical
Engineers) Boiler and Pressiire Vessel Code and be ASME code stamped.

In addition to the requirements of Subpart @ ofglﬁ CFR Part 71:

~ (a) Prior to each shipment, the bvéypatklyiskeis'mUst be inspected. These
gaskets must be replaced if inspection shows any defects or every 12 months,
whichever occurs first: i s '

(b) Each packaging must meet the Acceptance Test§ and Maintehance Program of
supplement dated October 18, 1988.

(c) The package shall Bé prepared for shipment and opdrited in accordance with
the Operating Procedures of supplement date@}OctObér 18, 1988.

. ! . \31
8. The package authorized by this tertificate 1§ hereby approved for use under the
general license provisions of 10 CFR §71.12.

9. Expiration date: December 31, 1993.
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| CONDITIONS (continusd)
il Page 3 - Certificate No. 9234 - Revision No. 1 - Docket No. 71-9234

o
REFERENCES

Bl Nuclear Containers, Inc. application dated September 1, 1988.
il Supplements dated: October 18 and November 28, 1988; and April 2, 1991.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

O 4

arles E. MacDonald, Chief
- Transportation Branch
Divisionh of Safeguards
and Transportation, NMSS

Date: JUN 11 1891
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555

APPROVAL RECORD
Model No. NCI-21PF-1
Certificate of Compliance No. 9234
Revision 1

By application dated April 2, 1991, Nuclear Containers, Inc. (NCI) requested an
amendment to Certificate of Comp]iance No. 9234 to authorize shipment of Model 30A
cylinders in the Model No. NCI-21PF-1 overpack. The Model No. NCI-21PF-1 overpack
is currently authorized (in Revision 0) to ship only Model 30B cylinders. NCI had
not previously requested approval to ship Model 30A cylinders, because the
Department of Energy (DOE), the cylinder’s major user, was in the process of phasing
out their use. DOE has indicated that it will not fi1l Model 30A cylinders after
December 31, 1992.

Certificate of Compliance No. 9234 has been revised to clarify weight 1limits for
UF, shipped in Model 30A and 30B cylinders, and to update requirements for the

Erication, inspection, maintenance and testing of UF, cylinders shipped in the
Model No. NCI-21PF-1 overpack.

The certificate has been conditioned to require specific 1imits on the maximum
weight of enriched UF, that can be shipped in Model 30A and 30B cylinders. The
maximum weight of UF, ihat can be shipped in a Model 30A cylinder is 4,950 pounds,
whereas the maximum weight of UF, that can be shipped in a Model 30B cylinder is
5,020 pounds. These weight limits are consistent with the 1971, 1982, 1987 and 1990
versions of American National Standard N14.1 (ANSI N14.1), Uranium Hexaflouride -
Packaging for Transport. The maximum U-235 enrichment is limited to 5 w/o.

The certificate has also been conditioned to include revised fabrication
requirements for UF, cylinders to assure consistency, reliability and accountability
during the fabrication process. These revised fabrication requirements are needed
because subcriticality of the cylinders during shipment is based on moderation
control, i.e., structural integrity of the package. The certificate as amended
requires that 30-inch diameter UF, cylinders shipped in the Model No. NCI-21PF-1
overpack be fabricated, inspected, tested and maintained in accordance with the 1990
version of ANSI N14. 1 The 1990 version of ANSI N14.1 incorporates specific
material specifications and ASME code requirements for fabrication of UF, cylinders.
In addition, cylinders shipped after December 31, 1992 must be faGricated in
accordance with Section VIII, Division I, of the ASME Boiler and Pressure Vessel
Code {ASME Code) and be ASME Code stamped.

/42& {A‘. m,d/
Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards

and Transportation, NMSS

JUN 11 1
Date: v il
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LIST OF USERS FOR CERTIFICATE - 9234
FOR MODEL - NCI-21PF-1

ADVANCED NUCLEAR FUELS CORP.

ATTN: MR. L. D. GERRALD

P. 0. BOX 130

RICHLAND WA 99352

DEPARTMENT OF ENERGY

ATTN: MR. JACQUES READ

EH-321

WASHINGTON DC 20545

NUCLEAR CONTAINERS., INC.

ATTN: MR, WILLIAM HOUSEHOLDER

P.0.BOX 1080 WATAUGA R.IND.PK,
ELIZABETHTON TN 37543

05/20/1991 14:58:20 PAGE 1




UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

DEC 2 7 1098

SGTB:CEW
71-9234

Huclear Containers, Inc.

ATTN: Mr, William R, Householder

P.0. Box 1080, Watauga River Industrial Park
Elizabethton, TN 37643

Gentlemen:

As requested by your application dated September 1, 1988, as supplemented,
enclosed is Certificate of Compliance No. 9234, Revision Mo. 0, for the Model No.
NCI-21PF-1 package.

Huclear Containers, Inc. has been registered as an owner of this package design.

This approval constitutes authority to use this package for shipment of radio-
active material and for the package to be shipped in accordance with the provi-
sions of 49 CFR §173.471.

[\, Sincerely,

ol S Jrl bt

Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards

and Transportation, NMSS

Enclosures:

1. Certificate of Compliance
Mo. 9234, Rev. O

2. Approval Record

cc w/encls:
Mr. Michael E..Wangler
Department of Transportation



U.S. NUCLEAR REGULATORY COMMISSION

o o CERTIFICATE OF COMPLIANCE
10CFR T FOR RADIOACTIVE MATERIALS PACKAGES

F c. PACKAGE IDENTIFICATION NUMBER d.PAGE MUMBER fe. TOTAL NUMBER PAGES
2. PREAMBLE

a. This certificate is Issued to certity that the packaging and
of Federa! Regulations, Part 71, “Packaging and Transpol

. This certificate does not relieve the consignor from comp
spplicable regulatory agencies, Including the govemmen

contents described In Hem 5 betow, meets the spplicable satety standards set forth In Title 10, Code
rtation of Radioactive Material.”

. Department of Teansportation or other

liance with any requirement of the regulations of the U.S
be transported.

t of any country through or into which the package will

'l_'.\'!:_\')._\.l;_\"l:_l CTRC O RO TG ITIC 7

3. THIS CERTIFICATE IS ISSUED ON THE BAS!H
& ISSUED TO (Name and Address)

Nuclear Containers, Inc.
P.0. Box 1080
Elizabethton, TN 37643

OF THE PACKAGE DESIGN OR APPLICATION

S OF A SAFETY ANALYS!S REPORT
b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

Nuclear Containers, Inc. application
dated September 1, 1988, as supplemented.
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4. CONDITIONS

This certificate is conditional upon fullil

¥ ot
ts of 10 CFR Part 71, as applicable, and the od_ndl!ﬁom specified below.

T A
ling the requiremen

8.

(a) Packaging
(1) Mode]fﬂo.

overpack

wood bloc
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(2) Description
Overpack for 30:36ch e

shells with the volume between the shell
phenolic-foam per USAEC Specificat
1/4-inch thick end closure plates

nailed together. A stepped an
top half of the overpack to be.
"halves" are secured with ten,
The overpack is 43-5/8 inche
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nriched uranium hexafluoride (UF,) cylinders. The 5

tho stainless steel 2

1inder constructed of
; s filled with fire resistant,
ion_SP-9. . Thé volume between the

: “of the two shells is filled with oak
ks which are cross-laminations of:3 layers ¢f boards glued and
d gasketed,horizontal.joint permits the
‘rémoved from the basé.: The package
1-inch stainless steel toggle closures.
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U S, NUCLEAR REGULATORY LQLIRISIION

CONDITIONS (continued)

Ce 2 - Certiffcate No. 9234 - Revision No. O - Docket No. 71-9234

5. (a) (Continued)

(3)) Drawing
The Model No. NCI-2PF-1 packaging is fabricated in accordance with
ggslegf Containers, Inc. Drawing No. DED-206-B, Sheets 1 through 10,

(b) Contents

(1) Type and form of material o
_Uranium haxaflourjdegﬁﬁf{éaedifn$052§511§9tope'

(2) Maximum quanfi£;2;¥'material per packagquﬁﬁ?j1§§1le class
5,020 pound‘s‘lﬂlf;6 enriched to not more than 5 w{of?g the U-235 isotope.

X
L et A\

(c) Fissile Class’ =~ "3~ P | paeae

I3
4

Minimum transpdrt 1ndéi3f’?.’} STETY S 2 5.0
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5.  The 30-inch UF_ ¢ylinders, Model 30B, must be fabricated, inspected, tested,
o maintained in gccordancevyith”Atomic,Energy‘Cdmmiséioq Report QR0-651, Revision 3
(August 1972). . L o ot N L A S

AR b ‘ -_'-‘l Yoar
ba fisnads ~-;
‘95“10 CFR Part 71{

7. In addition to thé_rgqufiéﬁéﬁis o?/§u5§a(;.

(a) Prior to each shipmeﬁti the bVefpéék gé#ﬁétéshﬁét be 1ns§ected. These

gaskets must be replaced if inspection shows any defects or every 12 months,
whichever occurs first. ERANEEN 1 £y

(b) Each packaging must meet the Acceptance Tests an& Maintenance Program of
supplement dated October 18, 1988. . : .

(c) The package shall be prepared'fér §h1pméﬁt and operated in accordance with
the Operating Procedures of supplement dated October 18, 1988.
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COHNDITIONS (continued)

e 3 - Certificate No. 9234 - Revision No. 0 - Docket No. 71-9234
8. The package authorized by this certificate is hereby approved for use under the
general license provisions of 10 CFR §71.12.
9. Expiration date: December 31, 1993.
REFERENCES

Nuclear Containers, Inc. applicatioh dated September 1, 1988.
Supplements dated: October 18 and November 28, 1988.
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* Charles E. MacDonald, Chief
Transportation Brafich
- Division of Safeguaids
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

Transportation Branch

Approval Record
Model No. RCI-2IPF-1 Package

Docket No. /1-9234
Revision U

By application dated September 1, 1988, as supplemented October 18 and November 28,
1988, Nuclear Containers, Inc. requested an amendment to Certificate of Compliance
No. 4909 to permit the use of Model No. NCI-21PF-1 packaging for the transportation
of 30 inch UF,. cylinders. In support of the amendment request the applicant sub-
mitted packaang drawings, acceptance tests and maintenance programs, operating
procedures and a2 report on a half-scale model test program carried out by the
applicant. To accommodate this request, Certificate of Compliance No. 9234 fis
issued for Model No. NCI-21F-1 packaging.

The major structural changes from the existing 21PF-1 overpacks are:

1. Eliminates all end stiffeners but thickens the inner and outer end
plates from 14 gage (2.1mm) to 1/4 inch (6.4m).

2. Replaces the 14, 3/4" diameter carbon steel closure bolts with 10, 1
inch stainless steel toggle closures.

3. Adds inverted tie-down basses to the overpack top to facilitate stacking
of overpacks.

4. The maximum gross weight of the package is increased by 100 pounds to
8,700 pounds. The weight of the half-scale model represented a package
gross weight of 8,800 pounds.

To demonstrate the Model No. NCI-21PF-1 overpack will provide adequate protection
to the UF, cylinder and cylinder valve, a half-scale model of the package was
subjected’to three 30 foot drops (end, bottom and side) and two puncture tests
(end and side on the toggle closure). The damages to the overpack are similar to,
but in no case greater than, the damage which occured to the existing 21PF-1
overpack design.

The packaging drawings adequately show the construction details, materials of
construction, dimensional information and fabrication requirements for the
overpack. The certificate of compliance has been conditioned to require the
packaging to be acceptance tested, maintained and operated in accordance with the
procedures given in Nuclear Containers, Inc. supplement dated October 18, 1988.

The above changes will not effect the ability of the package to meet the

requirements of 10 CFR Part 71,
ool Dot/

Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards

and Transportation, NMSS

pEC 27 1968
Date:
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Department 400 Seventh Street, SW.
gilicxfupc:dation Wtshm::n. o"g. 20590
Research ond

Special Programs

Administration

COMPETENT AUTHORITY CERTIFICATIOR
FOR A FISSILE

RADIOACTIVE MATERIALS PACKAGE DESIGN

CERTIFICATE USA/9234/AF, REVISION O

This certifies that the radioactive materials package design described below has
been certified by the competent authority of the United States as meeting the
regulatory requirements for a Type AF packaging for fissile adiocactive
materials ag prescribed in the International Atomic Energy Agency and USA
regulations.

1. Package Identification - Nuclear Containers, Inc. Model No.
NCI-21PF-1

2. packaging Description and Authorized Radioactive Contents - as
described in  Nuclear Regulatory Commission Certificate of
Compliance No. 9234, Revision 0 (attached).

Shipment is authorized as Fissile Class IT with a minimum transport
index of 5.0 per package.

3. GENERAL CONDITIONS -

a. Each user of this certificate must have in his possession a
copy of this certificate and all documents necessary to
properly prepare the package for transportation.

b. Each user of this certificate, other than the original
n~+iticnar, shall register his jdentity in writing to the
Office of Hazardous Materials Transportation, Research and
Special Programs Administration, U.S. Department of
Transportation, Washington D.C. 20590.

c. This certificate does not relieve any consignor or carrier
frem compliance with any requirement of the Government of
any country through or into which the package is to be
transported.

¢

1 “"Safety Series No. 6, Regulations for the Safe Transport of Radioactive
Materials, 1973 Revised Edition” published by the International Atomic Energy
Agency (IAEA), Vienna, Austria.

'2 Title 49, Code of Federal Regulations, Parts 100 - 199, USA.




CERTIFICATE USA/9234/AF, REVISION O

4. This certificate is issued only to authorize transport from
point of entry to £inal destination within the United
States and from point of origin in the United States to
point of exit.

4. Marking and Labeling - <The package shall bear the marking

USA/9234/AF in eaddition to other required markings and
labeling.

5. Expiration Date - This certificate expires on December 31,
1993.

This certificate is issued in accordance with .paragreph 814 of the IAEA
Regulations and Section 173.471 of Title 49 of the Code of Federal
Reqgulations, and in response to the January 11, 1989 petition by
rransnuclear,Inc., Hawthorne, NY, and in consideration of the associated
information therein. .

Certified by:
W{%M MAR 8 1989

Mich¥el E. Wangler 42' (DATE)
Chief, Radiocactive Materills Branch
Office of Hazardous Materials Transportation




NUCLEAR CONTAINERS, INC.

Chemical & Nuclear - Engineering and Equipment Fabrication

o e ey

Ts. s ~——

£.0. Box 1080, Watauga River Industrial Park, Elizabethton, Tennessee 37643
Telephone 615/543-4211

September 1, 1988

United States Nuclear Regulatecry Commissicon
Washington, DC 20555

Lttenticn: Mr. Charles E. MacDonsld, Chief
Transportation Certification Branch
Division of Fuel Cycle and Materla! Szfety, LSS

Peference: Certificate of Complisnce No. 4909, Fev. llo., &

Gentlemen:

This is to request amendment to Certificate of Compllance lio.

o 4909, Pev. 6. to approve the use of Model NCI-2iPF-1 Protective
Shipping Package for the transportation of UFg enriched up tc 5%
U-235 centained in 30-inch UFg cylinders. The stainless stee!
HCI-21PF-1 PSP Is essentially a refinement of previously approved
versions of DOT Specification Package 21PF-1 (per 49CFR!78.121)
including the W-21PF-1, the GE-21PF-1, and the nevly deslgnated
21PF-1B which was described and evaluated in DOE SARP No.
¥ D-5400, Rev. 3. The NCI-21PF-1 package is manufactured in
accocdance with the 21PF-iB drawings (Union Carblide
Corporation--Nuclear Division Drawing Mo. E-S-3i536 J, Rev. P) as
modified by Huclear Containers, Inc. Drawing NHo. DED-206-B,
Sheets 1 through 8, Pev. 1.

The KCI-21PF-1 Package was developed In order to meet a crcwing
cemznc for a UFs cyiinder overpack that is stacukable. that
employs quick opening clesures, ancd that prcvides better
pratection for the cy!lnder valve. The NCI-Z1PF-1 deslan not
only eliminates loose closure bolts and nuts; it zlso replaces
the l1i1fting shackles with lifting eyes on top of the package
vhere they are less likely to be improperiy used for tle down.
Stackability and quick opening closures are convenlences that can
reduce operating costs, but the need for better valve protection
w3s indicated by the cesulis of the Italtan tests reported =zt the
UFGConference held lMay 24--26, 1988, In Oak Ridge., TN (Conference
Proceedings CONF-880558, pages 147 through i55).



Page 2--Mr. Charles E. MacDonald, USNRC, September 1. 1988.

In order to evaluate the deslgn changes in the NCI-2iPF-1
package, a one-half scale model was fabricated and subjected to a
9-meter drop test and a 1-meter puncture test; both tests
involved Impact on the valve end of the package with the
_center-of-gravity in vertical alignment over the valve. The
package suffered expected deformation to the impacted region, but
the cylinder and cylinder valve were undamaged as reported in the
attached report.

The stacking frames of the NCI-21PF-1 package are simpiy mirror
images of the tie-down bases which have not changed from the
original 21PF-1 design as shown In Drawing No. DED-206-B. We
request the approval of alternate tle-down bases (and stacking
frames) as employed on the W-21PF-1 and GE-21PF-1 packages per
Westinghouse Electric Corporation Drawing No. 360F0SEQ01, Sheet
Mos. i, 2, and 3, Rev. 8, and General Electric Company Drawing
No. T69E237, Sheet Nos. 1 and 2, Rev. 3. As provided by C-0-C
No. 4909, Rev. 6, the tie-down support bases may be any length
from 43" to 55".

Enclosed is NCI Check No. 11565 for $150.00 to cover the inttial
application fee. Your earliest attentlon to thls request wlill be
greatly appreclated because we would very much llke to provide
these new packages Iin response to orders from the French,
Japanese, and Koreans.

Very truly yours,

. Kb Lo

William R. Housholder
President

Encl.



SAFETY AMALYSIS REPORT
FOR THE
MODEL NC[-21PF-1 PROTECTIVE SHIPPING PACKAGE
Submitted by:

HUCLEAR CONTAIMERS, IMC.
Ellzabethton, Tennessee, USA

September 1, 1988

intcoduet lon

The newly deslanated 21PF-1B Pcotective Snhipping Package is the
2nd cesult of recent modificatlions to the 21PF-1 Protective
Snlpolng Package for 30-lnch UF6 Cylinders. Many long standing
design deficlencies of the 21PF-1 Package were corrected, but the
taollowing caoncerns remalined unresolved:

1. OQOuestiocnable protectlion of the cylinder valve if the package
Is subjected to the l-meter puncture test with the center-of-
gravity over and in vertical alignment with the valve and
target plston.

1KV)

The lack of a convenlent closure system which would eliminate
the loose nuts, bolts, and washers now used.

3. Tn=2 lack of a means to stack these packages for storage or
for shipment with an empty cylinder.

ilucizac Contalnecs, Inc. has modlfled the current 21PF-1B design

to acde2ss thase concerns, and has designated the modi fled
package the HCI-21PF-1 Protectlve Shipplng Package.

HOL~2iPF=1 fesign

Tne HCI-21PF-1 P3P deslgn I3 described in the attached HCI
Deaving No. DED-206-8, Sheets | through 8, Rev.l, which
asiireates changes to the 21PF-1B drawlng requirements glven in
acsin~-Havietta Drawing Numbers E-S5-31536-J, Rev. P, and
312-31536~-J2, Pev. B. The major changes are as follows:

L. The inner and outer ends have been changed from 14 Gage
(2.1mm) sheetmetal to 1/4" (6.4mm> plate.

2. The fourteen 3/4" (19.0mm) carbon steel closure bolts have

been replaced by ten 1" (25.4mm) stainless steel toggle
closures which are qulck-opening and have no loose parts.

Page 1 of 21 pages



SARP for NCI-21PF~i PSP, 9/1/88, contlinued.

@
:

10.

i1,

All stlffenecs have been ellmlnated from the ends ceducing
the overall length from 96" (243.8cm? to 92" (233.7cm).

The centec angle stlffener ring has hbeen changed to a band
made of 1/4" x 3" (6.4dmm x 7.6cm) Flat Bar.

The other angle stlffener clngs, which were 3-1/2" x 3-1/2" ¥
378" (B8.9cm x 8.9cm x 2.5mm) on the bottom and 3" x 2" x /4"
(7.8cm ¥ S.lem % 6.4mm) on the top, have been changad to 3" x
3" x 378" (7.6cm x 7.6cm x 92.5mm) top and bottom.

A set of inverted tie-down bases have been added to the top
to facilitate stackling.

The fouc 11fting shackles have bezen elliminated and replaced
with four 3/4" (19.0mm) eye-bolts Iin the lnverted stacking
fcame; when packages are stacked, these eye-bolts are used to
holt the packages together. The four lifting shackles were
often imocovecly ussd for tle-down: the locatlon of the new
lifting eyes makes thelir use for tie-down very unlikely.

All attacnments to the cuter shell of the package are now
Jolned by continuocus welds thus eliminating pockets where
water and corcosive materials might gather.

laterial specificattons have been changed to allow tne use of
atcalant grade Type 304 stainless steel in plaze of Tvoe 30440
Staini=2ss steel, vhich is much more difficuit 7o obtain and
anion L3 unnecessacy for this applicattion.

door snecificaitions have been changed to allow the use of red
ac wnite2 oAk anda to allow the use of Mo. 1 Comnon Graae
lumber in the wooden laminations. At the same time, tae -cod
speclitirations nave heen tightened to disallow specific
defects and to eliminate end splicing; also the use of
essentially cleac lumber is spacifisd for the wooden ratls
and cap boards and these must be single boards with no
splicing or laminatlion allowed. The cocner blocks and
plywood end rings have been eliminated as unnecessacy.

Oualltty Assucance requicements for the NCI-21PF-1 are the
same as for the GE-21PF-1, the W-21PF-1, and the new 21PF-1B
packages. Speclflc Quality Control requirements regardling
material speciflications lncluding the requirements for test
reports and certifications, tolerances, weld speciflcations,
heat treating specifications, and inspections are speclfied
in NCI Dcawing No DED-206-B, Sheets 6 through 8, Rev.l.

Page 2 of 21 pages



SARP for HNCI-21PF-1 PSP, 9/1/88, contlnued:

e v Ve

The MCI-21PF-1 PSP 1s structurally very simlilar to the orliginal
21PF-1 package and even more slmilar to the stalnless steel
verslons Including the GE-21PF-1, the W-21PF-1, and the new
21PF~1B package. The thermal! Insulation is phenolic foam per AEC
Speciflcation SP-9 which Is ldentical to that used In the other
21PF-1 packages. Assumling the package stays together when
subjected to hypothetlcal acclident conditions of transport, then
its containment and nuclear safety capabilities should also be
equlvalent to those of the other 21PF-1 packages. Slince the
oclginal 21PF-1 and all the stalnless steel vecsions of the
21PF~1 package have been thocoughly tested and evaluated, 1t is
thecefore reasonable to limlt the safety evaluatlon of the
HCI-21PF-1 P3P to the following conslidecatlions:

l. To evaluate the new liftlng and stacking design.

2. To evaluate the design modiflcatlons foc the effects of
viocation incident to nocmal condltlions of transpoctation.

3. To test the ability of the package to protect the cylinderc
and cylinder valve when subjected to 9-meter drop test and
l-met=2r puncture test, both conducted with the centec-of-
aravity in vactical alignment over the valve and, In the
punctuce tast, over the target plston.

T test th2 ablllity of the closure devices to withstand the
ahovse dcao tests without fallure of the closures and without
veveloping larger openings between the closures than
breviouslty experlenced in simlltacr tests of 21PF~1 packages.

-

Lifring apng Btacking Capabllities

ne stackling ficames on the NCI-21PF-1 PSP are ldentical to its
tie-aown bases which are identical to the tle-down bases on
#ither the oclglnal 21PF-l, the GE-21PF-1, or the W-21PF-t
pacizage. ‘Tnese are capable of handling loads equal to at least
five loaded vackages. The: stackling frames are pot to be used for
stack ing. loaded packages duclng tcansvorct.

The 1lttlng eye-bolts are rated for 5,200-pound worklng loads
wnich 1S compacable to the shackles used on the other 21PF-1
packages. The llfting eyes are bolted into the 1/72" thlick base
plates which are comparably stronger than the 3/8" thlck angle to
which the shackles are attached on the other 21PF-! packages.

Page 3 of 21 pages



SARP for NCI-21PF-1 PSP, 9/1/88, continued.

Vibhration Analysis

Among package components which mlight be adversely affected by
vibratlion, the lifting eye-bolts and the closure devices on the
HCI-21PF-1 package are the only components whlch are dlffecent
fcom thoze on all the other 21PF-1 packages. The lifting evye
bolts are tigntened down on lock washers to prevent them from
vibcating 1cose. The toggle closures are protected from adverse
etftects of vibrcation as follows:

1. The adjusting collars are locked by three self-loecking set
sccews in each collar so that nelther the collars nor the set
screws can vibrate loose.

[s¥

The toagle plvots (shouldecr bolts) are tack welded after
Installatlon to prevent them from vibrating loose.

3. The toggle mechanisms are under tenslion when closed, and the
handles ace locked down by self-lockling ball-lock pins which
cannot vinhcate loose.

o other pacts of the HNCI-21PF-1 package or of its closure
lees are subject to lonsening or other damages by vibration.

Halft—-3cale tloae]

Tnz abiltty of the HCI-21PF-1 design to protect the cylinder and
syiinagsc valve hen subjected tao hypothetical accident conditlons
s Teatsd ny subjecting a half-scale model to the decop tests
proposed anove, The model was fabrclcated in accordance with NCH
Dcaring lo. DZD-206-B, Sheets t through 8, Rev. 1, except that
21l dimensions, including thicknesses and tolerances, wece
caduced by ons-halé. Wood and foam thicknesses wece easlly
recduced tao one-haltt, but metal thicknesses are dependent on
standard items available from the steel mills. The hal€f-scale
model was bullt using metal thicknesses which were equal to or
less than one-half their full-scale counterparts as shown below:

FULL~-SCALEF (thickness,!'mm) HALF-SCALE (thickness, mm)
16 Gage Sheet (1.524) 22 Gage Sheet (0.782)

l4 Gage Sheet (1.905) 20 Gage Sheet (0.914)

174" Plate (6.35) 1! Gage Sheet (3.05)

174" % 3" Bar (6.35) 1! Gage x 1.5" Strip (3.05)
/2" x 8" Bar (l12.70) 174" x 3" Bar (6.39)

2" x 2" x 174" Angle (6.35) 1" x 1" x 1/8" Angle (3.18)
3" x 3" % 1/4" Angle (6.35) 1.9" x 1.5" x 1/8" Angle (3.({8)
3" x 3" x 3/8" Angle (9.53) 1.5" x 1.9" x 3/16" Angle (4.76)
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SAPP for NCI-21PF-1 PSP, 9/1/88, contlnued.

All parts of the closure toggles, except for the brackets, were
cast and were exactly one-half the slze of thelr full-scale
countecpacts. Threaded parts, including those In the closure
toggles, were National Coarse threads whlch do not scale exactly.
However, as can be seen below, the minor thread dlameters of the
half-scale threads are equal to or less than one-half that of the
full-scale threads such that the scallng was conservatlve:

MINOR THREAD DIAMETERS (mm)

Full-Scale Threads Hal f-Scale Threads
174" =20HC (4.79) No. S-40NC (2.395)
374" -10NC (15.93) 3/8"-16NC (7.58)
1*"-8NC (21.50)> 1/2"~13NC (10.30)»
1-1/4"-7NC (27.30) 5/78"-11NC (13.04)

There were some minor di€éferences in the half-scale model. Since
It was not bhelng subjected to thecmal testing the vent holes were
sealed with silicone RTV caulkling only, and the gasket was made
of sponge cudbec. Also, the toggle lock-down plins wece simple
L/74" diametec plns instead of {.4" ball-lock pins, and the seal
lugs wece omitted. Hone of these dlfferences would affect the
outcoms of the drop and puncture tests.

All Cuality Assurance requirem=snts for the manufactuce of
HCI-21PF-1 P3P's as speclfled in Drawing Mo. DED-206-B, Sheets i
theough 8, Rev, |, were applied to the manufacture of the
half-scale model. Due to the thinness of the metal only the GTAW
weldling process was employed, and the stiffener rings were not
continuocusly welded. Otherwlse, requirements for materials and
materlal test reports, welding, tolecances, heat tceating, and
inspections were strictly followed.

Wlth Its Invected stackling frame; the NCI-21PF-1 P3P should welgh
approximately 2250 pounds (1023 kg); this Is about 15S% heavier
than the 21PF-1B P3P but ls about the same as the GE-21PF-1, the
W-21PF-1, and the UX-30 packages. At 1/8 the weight of the full
Slze packags, the half-scale model NCI-21PF-1 should have welghed
about 281 pounds (128 kg); it actually weighed 302 pounds (137
kg), but this extra welght was attributed to 20 pounds of extra
foam which was needed to fill the insulation cavity. This was
not sucpcising because smaller pours do not foam as well as those
used in tull slze packages and result in somewhat hligher density
foam In small packages. The drop tests being performed did not
invoive the foamed portions of the package such that this highec
density foam was of little significance except that it made the
package weigh heavy.
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SARP for NCI—ZIPF—i PSP, 9/1/88, cont!nued.

A half-scale dummy cylinder was fabricated with lts shell made of
174" ¢6.35mm> thick steel plate and with flat end plates made of
t/72" thick steel plate instead of dished ends of 1/4" (6.35mm)
thick steel. The dummy cyllinder was loaded with a mixture of
steel 3lugs and sand to glve a gross welght of 809 pounds (367
kg), simulating a full scale UF6 cylinder welghtling 6472 pounds.
(29386 kg?), somewhat heavier than the nomlnal gross weight of 6420
pouncis (2712 kg) glven in OR0O-651 for a 30B cyllinder. A capped
bcass pipe nipole was installed In the end of the half-scale
cyilndec in the correct position and angle to simulate the 30B
cylinder valvye,

Test Facillties

Dcop and puncture testing of the hal f-scale model NCI-21PF-1
PSP took place at Huclear Contalners, Inc., Ellzabethton, TM. The
drop test tacget was an B8/ x 8’ x 1" thick steel plate lylng on a
127 % 12° % 18" thick concrete pad which was poured on a 6" thlck
crushed stone base and c2inforced with four layvecs of %4 steel
recar wirted In 4" grids. This pad welgh3s apporoximately 32,000
pounrds (29 times the wa2lght of the loaded half-scale test model)
and has na2n used several times durling the past ten years for
P-metar deao tests of packages welghling up to 2000 pounds without
any ccacking or other visible damage. The puncture test plston
was a 3" diameter ¥ 12" long solld steel rod welded to a
l/72"thicie steel base; the penetrating edge has a machined /8"
vocner cadius., Thec=fore, the piston was exactly a half-scale
mode]l nf the piston specified in LOCFR71.73.

Lasn deop was effected by means of a fuseable link which was used
o atecaxcn tne package to the li1fting hook of the crane hoist; the
tusesaple jine was connected to a 400 amp weld machine., A
vrengasuced plumd [ine taped to the bottom edge of the package
vias used ta dastecmline that the package was holsted to the coccect
height fac each cdcop and to determine exact allignment with the
punctuca pitston for the puncture test. When the package was at
the coccect helght and pcopecly allgned, the plumb 1ine was
pulled loose, and the package was released by applyling current to
the fuseable link causing It to part. This simple mechanism
effz2cts-a clean drop without impacting any turning or twisting
motion to the package such that it impacts in exactly the same
angle as It |Is suspended,

The testling and test results were documented by still 35mm
photography. Impact deformatlons were measured and recorded

- after each drop, and the package was opened between drops to
assess damage to the cyllinder and to the dummy cyllnder valve.
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3ARP for HCI-21PF-1 PSP, 9/1/88, contlnued.

Test Sequence

1. The dummy cylinder was Installed Inside the half-scale model
P3P (see Flgucre 1), and the package was closed and secured with
the toggle lock-down plns (see Flgure 2).

2. The package was attached to the fuseable link from which It
was suspended from the crane hook In such an attitude that 1t
would Impact the drop pad on the valve end of the package with
the package center-of-gravity over and in allgnment with the
dummy cylinder valve (see Figure 3). The package was hoisted
untit a 9-meter plumb line taped to the bottom-most portion of
the package swung free.

3. The plumb tine was pulled free, and the package was dropped
by applying curcent to the fuseable link (see Figure 4).

4. Damage to the package consisted of crushing the Impacted area
of the package to a depth of 7 cm (see Figures 5 and 6); there
wace no teacs or clps In the outer sxin of the package and thece
were no beoken welds., The toggle closures on the deformed end of
the package wece bent, but all togyle closuras were stitl tight
and broved to be opecable even thougn the lock-cown plns were
sevaerly bezat on the inpacted and of the packags. A small gap of
apout 0.5 em had developsd between the uppecr and lower poctions
of tne package on the impoacted end only.

5. Upon opening the packages, the end of the inner linec was
d2focmad into the end of the cylinder skict and bulged Inwacd
towvacd the cylindec valve leaving a gap between the end of the
valve and the deformed end plate of about 0.6 cm. The dummy
valve was undamaged. Latesr assessment, after all testing was
complete and the cyllnder was cemoved from the package, showed
that the cylinder skirt had suffered some deformation but stitl
ot fered adequate protectlion to the valve.

6. The package was reclosed as before wlth no correction of
damaged condltions such as re-adjusting the toggle closures
except that the bent lock-down plins were straightened.

7. The-package was attached to a new fuseable 1ink suspended
from the crane hook in such an attitude that It would Ilmpact the
punzture plston on the valve end of the package with the package
centec~of-gravity over and in vertlical allgnment with the dummy
cyllinder valve and the piston., A i-meter plumb line was taped to
the bottom-most portion of the package and was used to determlne

the nelght of the package and the poslition of the tacget piston
(see Figure 7).
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SARP €ar HCI-21PF-1 P3P, 9-1-8d, contlnued:

8. The plumb line was pulled free, and the package was dropped
by applylng cucrent to the fuseable link (see Flguce 8),

9. Damage to the package consisted of a shallow 3-inch diameter
cdent about 0.7 cm deep In the area of Ilmpact with the plston (see
Fitgure 2). The end plate was not penetrated, and there were no
braken welds oc tears in the outer skin. One of the tie-doun
bases was bent when the package fell off the puncture pliston.

The toggle closures wece all still tight and were not damaged at
all by the puncture drop test; the gap at the closure plane on
the impacted end of the package was actually ceduced about t mm.

10. Upon opening the package, the gap between the cylinder valve
and the inner end was sllaghtty ceduced to about 0.5 cm (see
figquce 10), but no further damage was found. [In order to remove
rne cylindar from the package, It was necessary to pcy the

de formed inner end plate away from the dummy valve and disengage
it from the cylindecr skicrt. After the cyllnder was cemoved, the
cviinder sklirt was found to be slightly deformed, but It still
pravided a space of about 1.8 c¢m between the end of the dummy
watve and the plans at the end of the skict (see Figure (1), The
inoer tlhner was defocm2d In the ac=a of lmpact, pclmacrily fcom
e Femeter drop (see rigurs 12), pbut there was no evidence of
araesn weldas oc t23acs in the lnnec s«in., Some vecy small, tight

r s nad acveioved in the mitec joints of th2 wood caver
wiatz, nur Shass wvers consitdeced insignificant compaced ta the
rans fhar aooucced cducing eaciier 21PF-1 tasting.

it Siaguces 3, 07, and 3 shou evidenpce of oceviows damage Lo

N T2487 U

cw 3l NS damage vesulted fcom eactiecr stmitac
coesting wnicn 2mploys2d a Ligntae walled dummy ovlindec. The

Plantze evitndsr end skict had collapsed on lmpact allowing the
vatve ta hmact with tne bulging Innec ond plate,

Those earlier tests vesulted In damage to the end or the
package cover. Som2 Intecnal straightenlng was necessary in
neder to load the cylindec for the later tests . The cyllinder.
was loaded with the valve down. and Impacts were on the bottom
end of the package opposite the previously damaged end. This
diffecence in loading i35 conslidered lnconsequentlal since the
top and bottom halves of the HNCI-21PF-1 package are nearly
identical including the tie-down (stacklng) bases.

The significance of the earllier testing is that the damage to
the package bottom In the tests desceclbed above was victually
ldentical to the earlier damage to the cover. Also, the same
toggle closures were used in both tests; no repalrs were made
to the toggle closures between the two test serles.

Page 8 of 2! pages



SAPP for NCI-21PF-{ PSP, 9/1/88, contlinued.

Caoncluslons

Based on the above test results, 1t is concluded that a full size
NCI-21PF-1 Protectlve Shipping Package, |f subjected to a 9-meter
cdcop test and a subsequent 1-metecr puncture .test as descr lbed
above, would suffer the following consequences:

1. As a result of the 9-meter drop the impacted end of the
package would be crushed to a depth of about 13 cm, and a
l2-mm gap would develop at the closure plane on the Impacted
end of the package. Such a gap at the closure plan2 Is much
bectec than the 2 to d-cm gaps which developed at the closuce
oilane during previous testing of the oclginal 21PF-1 package.

2. a3 a rasult of the L-metec punctucre rest, the lmpacted acea
on the end of the package would recelve a & diameter cdent
apout 1.4 cm deep but would 2xpeclence no pegnetration ot the
end olat:z,

3. The toagale closures on the lmpacted end of the packags would
pe deformed., but 3ll of the toggle closuces would still be
tight and ovecable and would maintaln the closure ot tne
package,

1. The tnnec =nd plate would be deformed lnward towacd the
cylinder valve jeaving a2 gap of about 1| cm between the
d=focmed =nd olate and the valve cap. The cylindec skict
would be slightly deformed, but the valve would be undamaged.

5. Th2 package would suffec othec lncidental damage such a3 bent
riz-ciown pbases oc stacking frames and bent and ilnoperable
Ik dawn pins, but would not suffer any signiflcant tears oc
cips in the outer 3skin or othec broken conponents.

H

3ased on tne re2sulis of tests on the aciginal 21PF-1 package,
the HCI-21PF-1 package in such damaged condition as described
apove would aftford adequate praotectlion to the cylindecr and
cylinder valve {f subjected to other hypothetlical accldent
conditions including thermal testing and immecsion testing as

specified in LOCFP71.73 and, therefore, it meets the
standacads specifisd I'n QCFRT!, Subpart E.
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SARPP for NCI-21PF-1 PSP, 9/1/88, contlnued:

Beterences
1. HPRPC Cectlificate of Compllance MNo. 4909, Rev. 6.

2. 3afety Analysis Report for Modified UFg Cylinder Shipplng
Package, DOT Specification 21PF-1, DOE Document Ho. K/D-5400,
Pev., 3, dated December, 1986.

3. Urantum Hexafluoride--Safe Handling, Processing, and
Transporting, DOE Confer=ence Proceedings CONF-880558 dated
Mlay 24-26, 1988.

Suomlibtted By: {luclear Contalnecrs, Inc.
Bllzabethton, TH 37643

/)v@/mﬁw ol

“illiam R. HouSholdec, President
September 1, 1988
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MORTHIIDE BLUEPRINY & SUPMLY CO.

AF 124690
BILL OF MATERIALS
Quantities for one Mooel HLCI1-2i1PF~1 Protective Shipping Package; see tiote 2 ITEN CESCRIPTION (QUANTITY REQUIPED) :
(Sheet 7) for materlai specifications. [tems specifiec hereon oy traae Lag Scrtews 174* x 2" Hex Heaa (140 ea). i
name provioe minimum requirements only; equlvalent or petter items may pe Boat Kails Plain Flat Head, %10 x 2-1/2* (100 ea). !
suDSt ituteqa. * Wooaen Components: Oak, moisture content less than }SX. Rails and Cap
Boaras--Select Grage: laminatea components--No, 1 !
Coemmon or better, see lNotes 1 & 7. ;
ITEM DESCPIPTION ¢QUANTITY PEQUIPEDY Ena Blocx Cross-iamination 4-3/16" thick using.1-3/8" thick
Oucter Snell Sheet, 14 Ga x 72" x 91-3/4" (2 va). boarcs (4 ea, 150 board-feet).
Outer Enas Plate, 174" x 22" x <4 (4 ea). Ena Rail Board, 1-1/2" tk X 4-1/2° X 43" (4 ea, 16 bra-ft).
Inner Sneli Sheet, 16 Ga x 60" x B2-5/8" (2 ea). Upper Eno Cap Boaro, 1* 'tk x 2-1/2" x 43" (2 ea, 4 boara-feet).
Inner ctnas Plate, 174" x 16" x 32" (4 ea). Lower Ena Csp Boarda, 5/8° tk x 2-1/2" x 43" (2 ea. 3 bosra-feet).
Inner Angies hngle, 2" x 2° x 1/4" by ?1-1/2" length (Z ea). Sioe Rail Board, 1~1/2" tk x 6-1/2" x 92" (4 ea, 45 bra-ft).
Support Block Angies Formed Angle, 1-1/2* x 1-1/2* x 16 Ga Sheet by 7" Upper Sice Cap Board, 1* tk x 3-1/2" x 92° (2 ea, 12 board-feet). |
lengths (16 ea). Lower Sice Cap Board, 5/8* tk x 3«1/2* x 92* (2 ea, 8 boara~feet). ,
Wooa Covers (Siges) Sheet, 14 Ga x 7° x 92" (4 ea)d. Support Block Lamination, 6" thick x S-1/2" x 9* mace of S boaras
Wooa Covers (Ends) Sheet, 14 Ga x 5" x 43" (5 ead. 1-3/8" thick boards, (8 ea, 25 board-feet),
Closure Banas Flat Bar, 1/3* x 3° by 72" l!ength (6 ea). Jowei Roa Harowooa, 3-/4" x 6" long (16 ea).
Sti{fener Rings Angle, 3* x 3* x 378" by B0 length (4 e:z:. wooa Giue Welawooa Waterproof Plastic Resin Acnesive (10 1b).
Bottom Litt Angles Angle, 3* x 3" x 1/4" by 56" length (2 ea). i Concrete Kaiis Ho. 10 x 2* and No. 10 x 3* (spout 10 1b).
Base Plates Flat Bar, 1/72". x 6" by 43" length (5 ea). Pnenosic Foam Kow Materisls for Fire Resistant Phenolic Foam
Base Angle Legs Angle, 2" x 2* x 1/4" by 12" length (8 ea). Insuiaction per AEC Material ana Equipment
Base Gussets Plate, 1/2° x 2-1/8" x 3-1/8" (2 ea). Specification No. SP-9, Rev. 1 ana Supplement '
Lifting Eyes Eye Bolt, 3/4"-10NC-2A x 2" long, with shoulder, t-TL-729, see Notes 9 & 10 (apout 260 Ib total). ,
galvanizea carbon steel, 5200 lb. working locaa Upper Pao livoprene Sponge, i/2° thick x 6* x 9*, meaium
cating, McMaster Carr No. 2014753 (4 ead. . agensity, closea cell (4 ea). :
Lifting Eye Nuts Nuts, 37/4°-10NC-2B, ASTM A-194, Grace 8A Stainless Lower Paa Neoprene, 3716 thick x 6~ x 9, S0 to 66 Durometer A
Steel, ANSI B18.2.2.SF, Heavy Hex, with proper s ea).
marking and material certification (4 ea). Puoper Aanesive Rubper to Metal Cement, 3M No. 0S51135-08004 (2 o2)
Lifting Eye Washers Lock Wasnher, 37/4* US Stanaard (4 ea). or Silicone AcnesliversCaulking aescripea below. .
Toggle Assemp:ies: See Shts 3, 4, & 5 ana Notes 2a, 4, & i« (1C ea)l. Gasxet . Silicone Sponge, 1/2° thick x 1-1/2° wice, megium
Upper Base Plate, 174" x 7* x 10" (10 ea). aensity, closea cell, ratea for continuous use at !
Upper Bracket Flat Bar, 172" x 2-1/2* by 6" length (20 ead. 400CF (21 feet). .
Lower Base Plate, 174" x 7" x 9" (10 ea). Gasket Primer Metal Primer, Clear, Albl 487S (1 pint). :
Lower Bracket Flat Bar, 1/2" x 2-1/2" by S-1/4" lgth (26 ea). Silicone Caulking Silicone RTV Achesives/Caulking, rated for continuous !
Arm Hanale Pipe, 1-174" Sch., 60 x 14" lengtn (10 ea). use at 4009F, Dow Silastic 732 (about 2 ea 10-oz '
Arm Base Flat Bac, 172" x 2" py 2-3/32" length (10 e2). tubes). f
Arm Bracket Flat Bar, 1/72* x 2* by 4" lengtn (20 ea). Pajnt, Fire Fire Retaccant Paint, White, Intumescent, Albl 107A !
Upper T-Bolt Casting, 1"~BNC-2A (10 ea). (1 quart). !
Lower Swing-bolt Casting, 1"-8NC-2A (10 ea). vent Seals ) Plastic Plugs for 1/4° holes, Capiug No. BPF-1/4
Swing-polt Pin Rod, 1° aia. x 2" long (10 ea). Polyethylene by Protective Closures Co., Buffalo,
Pivot Bolts Casting, 1-1/4"-7NC Hex Shoulder Bolt (20 ea). NY ¢40 ea).
Coupling Nut Casting, 1-1/2" Hex x 1*-8NC (10 ea).
Set Screws Hex Socket Set Screw, 1/4°-20NC-2A x 1/4°,
’ Self-Locking Stainless Steel, McMaster Cacr lio.
90251A533 (30 ea).
Lock-cown Pin Ball Lock Pin, 1/2° dia. x 2-1/2° long. Stainless TOLERANCTS T NUCLEAR CONTAINERS, INC.
Steel with attaching cable, Carr-Lane lo. o Jmo.| _ oave sv ELIZABETHTOWN, TENN,
CL-8-BLP-T-2.58 (10 ea). Sscimas ' y
Lock=cown Bracket Flat Bar, 174" x 1-1/2° by 3-1/4" 1gth (20 e3). s 7/'/88 Ym BILL OF MATERIALS
Attaching Secrew 174° Hex Head, Self Tapplng.SS Screw (10 es). v = ' MODEL NCI-21PF-| PACKAGE |
Seal Lug Paa Eye, 3/4°, Stalnless Steel, McMaster Carr Ho. NoTE el>» Saawn 8y cane maven
B892TIZ (4 ea). t My /4.3 R /) 7 - ‘
ANSVLAR e 73 wgi'_%s__DED'ZO6'5
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NOTES

this arawing with UCC-ND Drawing Kumoers E-S-31536-J, Rev. P zna

S1E-31536-J2, Rev. B for the following cetails:

(a)
(b

(e

Location of vent holes, ooat nzils, ana lag screws,
Locatrion of gaskets ano ruober pacs.
Fabrication ang instailation of woogen compenents ana cover piates

at the woooen step jolnts, except note that corner olocks ana
Piywooa enao rings have been aeivtec.

All cast toggie components snall pe
Stainitess Steei
these castings snall meet the

UG~24€ad(1)> & ¢5) ana UG-24(b> & (c), ASME Boller ana Pressure Vessel
Coae.

Coce, Section VII1l,
Uh-82tadc¢1,
re-examinea atter any repairs and’or reheat treating required by UA-83.

Investment Castings of Type 17-4PH .
in the H1100 Conaition as specifiea in Note 2(a) apove;
tequirements of Section V11, Articles

After heat treating, ail castings shall be examinea per ASME
Appendix V1I, Articles UA-80: Ua-B81(b) & (¢);

€2), (4, & (5); UA-83; ana UA-84. All items must be

i

S. Welas:
2. Unless othervise specifiea, all metal items snali oe as foilows: ¢a} Uniess otherwise specifiea, all welds shall be contlinuous and ,
L. shall aevelop the full strength of the weakest member being
ta) Sneet--ASTM A-240, Type 304 or 304L Stainiess Steel, =2B Finisn. Jjolnea; butt welcs shall be full penetration velas, All welds t
. . snall be free from cracks, excessive undercutting, pits, or
(0> Plate--ASTM A-240, Type 304 or 304L Stainless Steel, %1 Finisn. spatter, and shall not be oxiclzed beyond normal aiscoloratlion
wn a T ’
¢c) Angle & Flat Bar--ASTM A276, Type 304 or 304L Stainless Steel. Hot {ch can easily be removea by vire brushing
Rolled, Annealed, &nd Picklea, It is acceptable f°‘,f“f'95r to (b) Welas shall only be by GTAW or GMAW processes using welders and
e tapricated from sheet or plate meeting above speciflcations. weiding proceaures qualifiea on P8 materials In accorcance with
.= Section X, ASME Boller and Pressure Vessel Coce. Use only Type
(a) Toggle Castings and Swing Plns--Type 17-4PH Stainless Steel, 308L weld rod ana flller materlals for welaing. v ive
solutlon heat treated at 1900 + 25°9F for 30 minutes in vacuum ana
nitrogen cooled to put material In Conaitlon A; then hargenea to t¢) Do not weld over foam materials; wela over wood onl
y when It has
Conaltion H1100 by heat treating at 1100°F for 4 hours ana air been coatea with fire retardant intumescent paint ana then use
cooblnga Machining operations may be done in either Condition A 4PPropriste means to requce heat to a minimum to protect the wsoa.
or H1100.
: ta) All stainiess steel vire brusnes, grinding wheels, ana cutting i
(e) Plpe--ASTM A-312, Type 304 or 304L Stainless Steel, seamless or alecs which are usea for stainless stee) sha)l be usea for :
welded, cold drawn, annealed, ana pickled. Fittings shall be ASTM Stainiess steel only ana shall pe so marked. Carbon steel wice
A-403. Type 304 or 304L Stainless Steel. orushes snall not be usea on stainless steel. ,
¢£> Boat Nalls, Lag Screws, Set Screws, Pad Eyes, & Washers--300 (e) Welas shall be inspected in accordance with Section V, Article §
Serles, 18-8, or 17-4PH Stainiess Steel. of the ASME Coce; the inner liner, outer shell, ana wood cover ]
seams shall be inspected visually--1inear defects over 1/16° shall
3. Certiflcations and Test Reports: De ground out and repalred, other welds shall meet the minimum .
requirements lndicated.
(a) Mill test reports must be optained ana maintained on file for aill
stainless steel raw materials including sheet, plate, angles, flat
bar. plpe ana plpe fittings, ana casting mectal for cast toggie
components.
(b) Manufacturer’s certifications must be obtainea ana maintainea on
flle for gasket materials and for lifting eye-pbolts ana nuts,
(e¢) A)! other commercially avallable items may be pucchased without TOLERANCES REVISIONS NUCLEAR C A
certiticatlion, but coples of written purchase oraers which mentdesned VP ov ,u,f,,fm";m',_"fg':ﬁj INC.
stipulate the appropriate specifications must be maintained on Ty
tlle for each such ltem. . ' 12/1/88 Jwm¥A NOTES & SPECIFICATIONS
e MODEL NCI-21PF-| PACKAGE
ORA B J
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(11§ T OAE o T Erawine ne
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NORTHSIDE SLUEPRINT & SUPPLY CO.

AP 124690

NOTES~--cont i nuea:

6.

10.

11.

Toierances; unless otherwise speclflea:

ta) Dimensions up to 24" ehall be x 1/16".
(p) Dimensions greater than 24* shall be » 1/8°.
(c) Gesket sealing surfaces snall be ¢flat & 1/16" per 2 feet.

ta) Overaii ciagonal lengths =nall pe within 1/68" cf each other.

All wooda shail! pDe inspecteq to ensure that it is free of rot, ena
splitting, loose knots, etc. prior to use; Select Graae iumper for
r3lis anoc cap poaras snall essentially be clear lumber with no «<nots
greater than 1/2". Unacceptable portions may be cut off ana aiscaroeg,
put ail poaras snall be fuil length ana shail not be splicea
jengthwise; each rail or cap boara must be a single boara. All wooa
assempiies snhall be glued with waterproof plastic resin glue ana nailiea
with Ho. 10 concrete nails spaced no more than 6" apart.

Paint all wooa with two coats of flire retardant intumescent paint prior
to installatjon. Seal all screw and nall penetrations through the
inner liner or outer sheil with silicone RTV caulking when inserting
the screw or nall; wipe off excess RTV caulking.

Insulation shall be Fire Retarcant Phenollic Foam favricated in
accordance with US AEC Materlal ana Equipment Specification SP-9, Rev.
1 ana Supplement K/TL-729. Foam each package in place using 2 or 3
equal pours each for the cover half and the pbottom half; weight of
finished Insulation shall be a minlmum of 100 poundas In each half.
Install ana secure the wooden end block in each half immediateiy after
the last pour has Deen macde. After foaming iIs complete, Inspect all
vent holes to ensure that the foam has compietely flllea all volia
space; [f any voias are founa, the end blocks must be removed and foam
must be acaded as neeced to fill all volas.

After foam has curea, drlll out all vent holes to a depth of 1/4" to
172" ano seal each with a plastic cap-plug set in silicone: RTV
caulking: vipe away excess caulking ana allow to cure.

Prior to installacion of gaskets or rupber pads, use acetone or MEK
golvent to thoroughly clean and degrease the metal In the areas to
which the rubber is to achere. Then appily one coat of clear metal
primer to the cleaneda area ana allow to alr ary for one hour at room
temperature. Install) the si)icone sponge gaskets by applying & uniform
layer (15 to 30 mils) of si)icone RTV caulking to the metal surface ana
applying the gasket using only enough pressure to displace the alr but
not the aahesive. Seal all joints In the gasket using sillcone RTV
caulking; wipe away excess caulking ana allow to cure. Install the
ruoper pads using rubber to metal cement per the manutactucer’s
Instructions or use sillicone RTV caulking as aescribed above.

15.

items specifieo nereon py trade name provige minimum requirements only;
equivaient or bDetter items may De substitutea. '

Oog§in veignts of cover, of pottom, ana of assempleda package without a
cyiinger; these weights (in pounas and xiiograms) must bDe recoroeac ana '

ipclu0eo in package labeling ana in marxking package identification
piates. N

Atter assemniy of finishea package, aajust all toggle closures to
secureiy ciose the package giving a metal-to-metal seat without
requ)rino excessive closing force; then tighten all set screws in each *
t?ggle coupiing nut. Lock down each toggle hancdle using a ball-loex
pin.

httach the caple of each ball-lock pin to the lower toggle bracket just.
sDove it using a 1/4" self-tapping screw set In si)icone cauvlking.

TOLERANCES REVISIONS NUCLEAR CONTAINERS, INC.
nesomr sromvens fna.|  mare | o ELIZABETHTOWN, TENN,
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ADDENDUM DATED OCTOBER {8, {9883

TO
SAFETY AMALYSIS REPORT DATED SEPTEMBER 1, 1988
FOR THE

MODEL MCI-21PF-1 PROTECTIVE SHIPPING PACKAGE
Submlitted byi

{IUCLEAR COHTAINMERS, IHNC.
Elizabethton, Tennessee,; (I3A

Loprenns

The {HCI-21PF-1 Protective Shipplng Package is used to ship
30-1nch Ufg Cylinders contalning uranium enciched up to 5% U-23S
writh Eil] 1Timlts per 49CFR173.417 and/or OR0O-651; Table 9. For
ucanium enriched fcom natucal ucanlium, these fill 1imlts do not
exceed Tyoe A quantities of cadloactlive materials. However,
these packages may be used In the futuce for the shipment of
cepcocessed UFg which may contaln fisslon products and daughtec
orodusts up to the limits specliflied in ASTH C-737. A3 a result,
sucn UFg; may exceed Type A quantities and requlce Type B
packaaging for shipment. Since the entire family of 21PF-1
packages meet tha cequicrements for Type B()F packdges; we cequest
that Certtéicace of Compllance llo. UaA/4909/AF be redesignated
ta. USA/4909. BOOF,

Thaer b inag Prooeducres
fne LOI-21P7-1 Ovarpack 3 loaded and unloaded In accordance with
«unarn. in=plant, dp2raring procedur=3 at the vacious
ittt plaats and 3t the vacrious nucleac fuel facilities.
MEEe protedures are in accordance with such handliing guides as
U?Z—wul ana meet th2 cequicemsznts of LOCFRVL, Subpact G. As a

minnawn, che speclfic procedures should include the following

ITeps3!e

oceduce for Loading, th2 Package

(x) Complete Inspection ceport verifyling that the follow!ng

pactzage components acre free from damage and are in worklng
ordec:

(1) Innec and ocuter shells.
(2) Cylinder suppoct pads.

(3) Gasket and gasket surfaces.
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(i)

3.

(4) Yent seals/plugs.

(5) Tie-down and 1ifting/stacking supports.

(6) Lifting Eve-balts,

¢7: Togygle closures and toggle handle balli-lock-pins.
(8) Segcucity seal lugs,

Complete inspection of UFg cyllnder prior to Insectlon into
overpack per ORO-651 and ANSI Ni14.1, latest revislions.

Carefully load UFg cyllinder Into overpack with the cylindec
valve positioned up. .

Cacafully replace lld on overpack.

cngaye all tonggle clamps, then close all toagle clamps
attxenaring cocnec-to-cocnec and side-to-side: secuce the
Aanies witn tne balli-lock-plins.

instali secuclty 3eals and cecord thelr numbecrs.

Campleats insvection cepoct,

Pracedure foc Unloading the Package

Canplete receiving reporct.
Pa2move ths package seal.

Pemove the ball-lock-pins and open all toggles before
dlssngagling fcom the upper brackets.

Carefully remove the 1id of the overpack.
Carefully remove the cylinder from the overpack.

.

Ciean package Interlor and close prior to storage.

Peepacation of an Empty Package For Tcansport

Preparation of an empty package for shipment involves all of the

-y

Same sSteps as listed In 7.1 above except that the labellng and
marking are diéfecent for empty packages: thece may or may not be
an empty Ufg cyllindec being shipped In the overpack.
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Buallity Contral Acceptance Tests

Svery user of the HNCI-21PF-1 Overpacks for the shipment of UF6
reast have an HRC apperoved Quality Assucrance Pcogram iIn accordance
dion luff?Tl 37 and I1QCFR7L, Subpacrt H., Upaon pcocurement of
the go efp‘PmH, the user shall require the suppllec to also have
VO
. I'

‘pu.

an Hﬁr ywead Guality Assucance Progeam meeting the apocepriate
rpqnivewv 5 of LOCERYTL, Subpart H, in asddition to a svecitic
Jurity Assurance Plan foc the manufactuce of these overpac<s

A5 o3 minimuy, e speocific Quality Assucance Plan shailt taclooes
e For ol wravisions:

i gdaterians
Sl acyring requicements (see HCI Deawing Ho. DED-206-B
3N A

tncocon 1, Pev.l) regarding material specifications
atts3fivd a3 follows:

11 be

1 tym2 31 stainiess stzel matecials and companents vae
de.veing lotes ZCa3, 2(b), 2(a), ancd 2¢e)

33 stza2l matecial and comoon2nts oec

() Fastaner irems pec deaving tlate 206) .

) Voot e deaotang Moo 7

D) Gaawats and 2TY caulvling aan2sives oec draysing cequicemn2nts.

23 lear mtajaless steal aorponents uec deawing [lots 4.

AL weid requiraments specliil2a Lo draving tlote 5 snall ae
P E et asm Fol loses:

‘Jv
+
-t

icters and weld procedue=s snall be qualitled pec deoaving
vate Hins.,

(o) W2ld cods and tiller mateclials pec drawing tlote S(b)

(¢) 3Specified grinding and cleaning procedures and materlals per
acawing llote 5Cd).,

(e) Welds over wood and foam per drawing Hote 5(c).

(£) Y=z2lds shall be Inspected per drawing Motes 5(a) and S¢e)d.
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5. dimensional Tolecances

Aczguate inspection shall be required to Insure compllance with
dimenslonal talerances specléled In dcaving Note 5. A check-list
anali be established for ceoltical dimensions for which records
must HDe maintalned as follows:

() Innec ecylinder cavity dimensions.

XY

i3y idutae shell dimenstons.,
{(exy vYagygle clamp locatians,

() dolo ez2nter lacations and hole diametecs in tle-down
suppocts and in lifting /stac<ing frames.

(03 Flarness of gastet sucfaces.
b coamseanly inspecrtions

shad to insurs: the

Panctatary nosd points snall e eshs 3
. opecations:

P

k
st ian nl tne followving asseqbl

v o et Tnspeotion s,
i3) cnmpestian ana iasralirtion nf wvood pec deaving Hotes (o)

S d

ci:3 o inazsiiazion of fice ceracdant pnenalis fosm per draving
ilaate 23 cecocd pre-toaming weights, post-foaming welghrts,
A autual Foam welants by diffecence for eash vactage i
apdd ot noem.,

”
e
~

Sppiication of firse retacdant intumescent paint to wood and
to ccacd cover plates,

(=2) I

V]

tallation of wood caver plates.

-

N irstailation of pacs and gaskets.

¢ ul

Cadr Installation of vent poct seals and caulking.
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5. Post Assembly Inspectlons

s}

n completed packages shall be Inspected to document compliance
with the following draving cequicements:

(a) rinal dimensions pec 3.0 above.
(. Tnstailation of gaskets and cyllinder support pads.

Y Lied to body fit,
Sty Togale clamp adjustments and locking of adiustment nuts.
vl st bation af Tifting eve-polts and security seal pads,
(83 Actua btacs weignis of (ida and vattom nalves,

’ . S P
{1) AR N B RIS

smhled bare weight.,

Je

(3 Zrap2e pasrpaneat acwing and namesplates pec 1GCFP71.85(e)
AT LTS LA =0, and ANST Hi4d.l (latast cevision?

5 Do as

A3 3 mintinum tne supoliec shall c=tain the followling cecocds for
1 period af pot i2ss tnan 5 vears; the user shall retain ccopies
mE l-anz 1) tnerough (F)Y for tne lif2 of each averpack:

(23 0 Peornuremeant ocdecs and sub-contcacts,

fo drraclal tast cepacts and certifications,

i) drodder ana wveld proceduce qualification cecocrds.

$ois Cecitical dimension Inspection repocts.

{3 ~azwesly inspection ceports.

LE) 0zt aseemnly Inspeitlon ce2pocts,

HaUn-Oon ractoars

SGup-zontractocs shall be cequiced by the sub-contcact, purchase
order, o ainer procurement document to comply with all
applicaiptie cequicements foc a Quality Assucance Pcogcam and shall
oe required, as A minimum, to comply with the applicable Quality
Assucance2 Plan cequlrements stipulated above,
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3.

e

Poutline User Inspections

user shail inspect thess overpacks In accordance with written

veoceduees prloc o every outgoing shloment and upon cecelpt of

auery

I

(s )

()

ind

incoming shipment to assure the following:

Ovecrpack Dase and supnpocts are sound with no broken welds oc
conponents, and they ace bolted tightly to tratier.

Ovarpaci 13 Intact with no broxen welds and ne holes, teacs,
or cracks greaterc than 172 inch.

Ianer linec is frcee of debrls and standing water and is
intact with no holes, tears, cracks, or broken welds.

Gaskata and cylindar suppoct pads ace in place and Intact
and ace not in 2 deteclorated or damaged condition.

Wood caver plates and welds are sound and undamaged.
Ouecpanie nalves i together prop=cly with no gaps.

Clozur2 clamps are vprapecly adjustad far tiant closurs ana
Lae oouoiingsadiusting nuits o acre veater !y ouked,

Arvi o vann o zzalssoplugs ace secucely in olace.
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Hailntepancs Pradgcam

L. fwvareack Pepairs

Overpaces wnich ace rejecsted ducing any of the above coutlne
inspections snall be repaiced and relinspected confarming to
draving cequicements per the above QC Acceptance Tests and to the
recylcrements of 020-651 and AMSI Nl4d.1 (latest cevisions).

A Pautine daintanances

273 Znall oe rezplaced every 12 months or moce often (£ found
tarated or damaged. Vant plugs shall be celaced whenever
v Eeaed imiS3ineg.

S hmnrn 3t e Insoections

S s An ] o eacanifsp o writtan procecdures foc anpual inspectian
i eEna bagsi BCT-21PF -1 Overoac< requicing {nspecticons to vecify
p2 fatboing items oas 3 minimuwne

P2y
.

o =, 11Eting ey2-boits, slosucre ctanps,
A Uilw-aoin suppnefs ace sound and free fcom w2ld cracks,
ciartage?, and deteriocation,

TTAn 3T s ipeg froame

2 llomnrs afeans acs prapscly adjusted and locked.
Con} A enns are pronercly ESsaled.,

Sy fdeacera ace cepiacad 2vecy 12 montns and 2ce in place.
Donoert . oang ot damaged or deteclorated.

e canec and ouba2c shells ace free of holes, cracks, tears, and
neonlcsny veiads, and the tnnec shells ace frcee of debris and
sTanding water,

{2 axudd covec plates are sound and undamaged, and gasket

3
Al ing st Faces peet drawving requicrements.



NUCLEAR CONTAINERS, INC.

Chemical & Nuclear - Engineering and Equipment Fabrication

e e BwE e tvmmiaR i cvare mas e Be Mt PR -

e AT m  amtmacwn Ak timn e A0 mem msa @Y gmaee o —— aas

P.O. Box 1080, Watauga River Industrial Park, Elizabethton, Tennessee 37643
Telephone 615/543-4211

November 28, 1988

United States Nuclear Regulatory Commission
Washington, DC 20555

Attention: Mr. Charles E. MacDonald, Chief
Transportation Certiflcatlon Branch
Divislon of Fuel Cycle and Material Safety, NMSS

Reference: 71-4909 ic °/1/
Gentlemen:

Enclosed is a second addendum to our appllication dated 9/1/88,
requesting Certlficate of Complliance for the NCI-2i1PF-1

Y Protectlve Shipping Package for the transportatlon of 30-inch UFg
cylinders. This addendum deletes our earller request for Type
B()F approval! and verifies the request for a Type AF Certiflicate
of Compliance; It also includes revised drawings and presents
further structural evaluation which Involved additional 9-meter
drop and l-meter puncture testing.

I appreclate your efforts to expedite review and approval of this
appllcation. [f you have any questlons, please contact me.

Very truly yours,

Lt Kt

William R. Housholder
Preslident

Enclosure



ADDENDUM DATED NOVEMBER 28, 1988
TO
SAFETY ANALYSIS REPORT DATED SEPTEMBER i, 1988
FOR THE ‘
MODEL NCI-21PF-1 PROTECTIVE SHIPPING PACKAGE

Submitted by:

MUCLEAR CONTAINERS, INC.
Ellzabethton, Tennessee, USA

Contents

Please delete the request under "Contents" In the flrst addendum
to the above titled SARP; that request was to deslgnate as Type
BO)F packages the NCI-21PF-1 PSP and all 21PF-1 PSP’s Included In
Certlficate of Compllance No. USA/4909/AF. This may be a future
requirement, but it will be addressed at a later date. We renew
our request for Type AF Certificate of Complliance for the
NCI-21PF-{ Protectlive Shlpping Package, which |s used to ship
30~-inch UFg Cylinders contatning uranium enrliched up to 5% U-235
with f111 ?lmlts per 49CFR173.417 and/or ORO-651, Table 9.

Revised Drawings

NCI DOrawing Mo. DED-206-B, Sheets 1 through 8, Rev. 1| have been
ctevised to stand alone without reference to the DOT-21PF-1B
drawings; the revised drawing 1§ now deslignated DED-206-B, Sheets
l through 10, Rev. 2. Thls revision does not contaln any deslgn
changes, but describes the NCI-21PF-1 In complete detall. NCI
Drawing Mo. DED-207-A has been added to provide nameplate
detall3s. These drawlngs are included In the appendix to thls
addendum.

Adgl;lgmgl §§[:ggg;§5!gg| E:!QII!Q;IQI]

NRC concern about the new toggle closures on the NCI-21PF-1 PSP
has resulted In further structural evaluation by way of
additional drop and puncture testing. These tests were

accompl Ished using the same half-scale model, half-scale dummy
cylinder, and test procedures as reported In the orginal SARP
dated 9/1/88. The tests were conducted as follows:

t. The dummy cyllinder was re-installed Inside the half-scale
model PSP, and the package was closed and secured with the toggle
lock-down plins just as described in the 9/1/88 SARP. HNo repalrs
had been made to elther the dummy cylinder or the test package
since the drop and puncture tests described In the 9/1/88 SARP.
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2. The package was attached to the fuseable 1ink from which it
was suspended from the crane hook in such an attitude that |t
would Impact the drop pad flat on Its bottom. The package was
holsted untll a 9-meter plumb 1lne taped to the bottom-most
portion of the package swung free (see Figure 13).

3. The plumb |llne was pulled free, and the package was dropped
by applying current to the fuseable link (see Figure 14),

4. Damage to the package conslsted of deformlng the tle-down
bases and slightly flattening the bottom of the package (see
Figure 17). A narrow rlp developed In the outer skin near the
bottom valve end of the package In the area of severe deformation
from previous 9-meter drop testlng (see Flgure 18); this rip was
about 4.5 cm long with a maxlimum opening less than 1 cm wide.
There were no broken welds. The toggle closures were all Intact
and still held the Package tightly closed; no gaps developed
between the cover and bottom portions of the package.

S. The package was attached to a new fuseable link and suspended
from the crane hook In such an attltude that It would impact the
drop pad flat on Its side. A 9-meter plumb line was taped to the
bottom-most portion of the package and was used to determine the
helght of the package (gee Flgure 15),

6. The plumb llne was pulled free, and the package was dropped
by applylng current to the tuseable link (see Flgure 16).
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7. Damage to the package consisted of slight additional
deformation of the toggle closures on the Impacted slde of the
package as well as sllght flattening to that slide of the package
(see Flgure 19). The toggle closures remalned Intact and
contlinued to hold the package tightly closed; however gaps
between the cover and bottom portlions of the package developed at
the closure plane on the Impacted slde (see Flgure 20). These
gaps opened to a maximum width of about {.5 cm at the surface and
closed to nearly nothing at the step Jjolnt (see sketch). The
tle-down bases and stackling frames were all somewhat deformed by
thls time, but there were no further rlps or tears in the outer
skin, and there were no broken welds.
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8. The package was attached to a new fuseable 1lnk and suspended
from the crane hook In such an attitude that 1t would lmpact the
puncture plston flat on the coupling nut of the center toggle
closure on the undamaged slide of the package. A 1-meter plumb
|ine was suspended from the coupling nut and was used to
determine the helght of the package and the position of the
tacget piston (see Figure 21).

?. The plumb llne was pulled free, and the package was dropped
by applylng curcent to the fuseable link (see Figure 22).

10. Damage to the package conslsted of driving the toggle
closure coupling nut and swing bolts Into the side of the package
(see Flgure 23); there was no other damage from this drop.

Results

1. After the drop tests described In the 9/1/88 SARP and the two
9-meter drop tests and l-meter puncture test described above, the
toggle closures were all still Intact and stil] held the package
tightly closed. None of the toggle lock-down pins had falled.
Even though two 1.5-cm wlde gaps had developed at the external
closure plane of the package, these gaps dld not penetrate far
Into the package but tapered to nothing at the closure plane step
Joint such that the inboard gasket was not exposed. Except for
the 4.5-cm rlp In the previously deformed outer skin descrlibed
above, there were no openings or penetratlions in the outer skin,
and there were no broken welds on the exterlor of the package.

2. Several of the impacted toggle closures were badly defocmed
and Jjammed such that they had to be destroyed in order to open
the package for Inspecttion. The upper T-bolt of the toggle
closure which had impacted on the puncture piston was easlly
broken Indicating !t had been cracked during the test; the other
four closures on that side were In sound conditlon. The flve
toggle closures whlch had been Impacted in the second 9-meter
drop test were all sound and vielded only after an hours hard
labor by three men worklng with pry bars, chisels and sledge
hammers. Upon opening the package, the dummy cylinder was
undamaged (see Figure 24). The Inner llners In the cover and
bottom portions of the package were badly damaged wlth long
breaks near the welds Jolning the end plates with the lnner
shells (see Flgure 25). The wood cover plate In one end of the
cover had broken along most of 1ts length near the weld Jolnlng
It with the Inner end plate (see Filgure 26). A few small cracks
had also developed In the miter Jolnts of the wood cover plates
(gsee Flgure 27). However, none of the cracks and tears ln the
inner liners and wood cover plates would expose wood or foam to
damage durlng any subsequent thermal test.
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Conclusions

Based on the above test results, it iIs concluded that a full slize
NC1-21PF-1 Protective Shlpping Package, |f subjected to the four
9-meter drop tests and three 1-meter puncture tests as described
In the 9/1/88 SARP and this addendum, would satisfactorlly

withstand the testing while suffering the following consequences:

1.

As a result of the 9-meter drop tests the impacted ends of
the package would be crushed to a depth of about 13 cm; the
tle-down base would be deformed Into the bottom of the
package; the toggle closures on the Impacted side of the
package would be deformed into the side of the package; a
1.2-cm gap would develop at the external closure plane on
each of the impacted ends of the package; a 9-cm long rlp
would open to a maximum width of 2 cm In the outer skin: and
3-cm gaps would develop at the external closure plane on the
Impacted side of the package. Such gaps at the closure plane
are comparable to those developed in the original 2iPF-1 PSP
as reported In K-1686; however, these gaps did not penetrate
far Into the package and were nearly closed at the step-joint
of the closure plane.

As a result of the l-meter puncture tests, the Impacted areas
on the ends of the package would recelve 6" diameter dents
about 1.4 cm deep but would experlence no penetration of the
end plate.

Impacted toggle closures would be deformed, but all of the

toggle closures would still be Intact and would continue to
hold the package tightly closed: none of the toggle lock-down
pins would fall; and the unimpacted toggle closures would
still be operable.

The Inner end plate would be deformed Inward toward the
cyYlinder valve leaving a gap of about 1 cm between the
deformed end plate and the valve cap. The cyllinder skirt
would be slightly deformed, but the valve would be undamaged.

The  Inner liners of the cover and bottom portions of the
package would have several long tears near the welds Jjolning
the end plates with elther the Inner shells or the wood cover
plates. HNone of thls Interlor damage would result is
exposure of the wood or foam to damage In subsequent thermal
testing. :

The package would suffer other inclidental damage such as bent
tle-down bases or stackling frames and bent toggle 1ock-down
pins, but would not suffer any signlflcant tears or rlps In
the outer skin or other broken conponents.
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7.

t0.

The baslc envelop or sSpace occupled by the damaged package Is
essentially unchanged from that occupled by the undamaged
package.

Similar testing of the orliginal 21PF-t package as reported In
K-1686, resulted in similar, but generally more severe,
damage, le. the gaps at the closure plane exposed unprotected
wood, there were numerous broken exterior welds, and the
puncture testing resulted In tears In the outer shell up to
12 cm In length. The damaged 21PF-1 prototype was subjected
to a 1-hr dlesel oll flre and 24-hr water immerston test with
satisfactory results,

Except for Its toggle closures, thicker end plates, stackling
frames, and wood cover plates, the NCI-2i1PF~-{1 PSP Is almost
ldentical to the orliglinal 21PF-t1 PSP. When compared to the
original 21PF-1 PSP, there 13 no question that the NCI-21PF-1
(a) affords better puncture resistance in the ends of the
package, (b) that [ts wooden structure ls better protected,
(c) that Its toggle closures keep the package tightly closed
even during hypothetlical accldent testing, (d) that its
stackling frames do not compromise lts capabilities as a
pcotectlive shipplng package, (e) that lts gasket provides
better thermal protection, (f) that it provides equal or
better protectlon to Its UFg cylinder, and (g) that it,
consequently, provides equal or better containment and
crlitlicallty safety.

Based on the above comparlson with the ortglnal 21PF-i PSP,
It Is falr to conclude that the NCI-21PF-1 package In such
damaged condltlon ag described above would afford adequate
protection to the cylinder and cylindecr valve |f subjected to
hypothetical accldent condlitions as speclfied In 10CFR71.73
including thermal testing and Immersion testing and,
therefore, it meets the standards specifled In LOCFR71,
Subpart E.
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Appendices
1. Flgures 13 through 27: Drop Testing Photographs.
2. MNCI Drawing No. DED-206-B, Sheets 1 through 10, Rev. 2.

3. HCI Drawlng No. DED-207-A, Rev. 0.
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1TEM

Outer Shell

Outer Enas

Inner Shell

Inner Ends

Inner Angles

Support Block Angles

Wood Covers (Sldes)
Wooa Covers (Endas)
Closure Banas
Stlffener Rings
Bottom Lift Angles
Base Plates

Base Angle Leg=s
Base Guseets
Lifting Eyes

Lifting Eye Nuts

Lifting Zye Washers
Toggle Assembiles:
Uppetr Base
Upper Bracket
Lower Base
Lower Bracket
Arm Handle
Arm DBase
Arm Bracket
Upper T-Bolt
Lower Swing-bolt
Swing-boit Pin
Plvot Bolts
Coupi ing Nut
Set Screws

BILL OF MATERIALS

Guantities for one Model NCl-21PF-i1 Protectlve Shipping Package; see Note 1
(Sheet 9) for material speciflcations.
provide minimum requirements onily: equivalent or better |tems may be

Items specified hereon by trade name

1TY_REQUIRED)

14 Ga x 72* x 91-374° (2 ed).

174* x 22° X 44" (4 ea).

Sheet, 16 Ga x 60° x 82-5/8° (2 ed).

Plate, 174" x 16° x 32° (4 ea).

Angle, 2° x 2° x 174" by 91-1/2" length (2 ea).

Formed Angle, 1-1/2® x 1-1/2° x 16 Ga Sheet by 7°
lengths (16 ead.

Sheet, 14 Ga x 7° x 92" (4 ed).

Sheet, 14 Ga x 5" x 43" (4 ed).

Flat Bar, 1/74* x 3* by 72° length (6 ea).

Angle, 3* x 3* x 3/8° by 80" length (4 ead.

Angle, 3* x 3° x 174° Dy 56" length (2 ea).

Flat Bar, 1/72* x 6* by 43° length (4 ea).

Angle, 2° x 2% X 1/4° by 12" length (B ea).

Plate, 1/2° x 2-1/8" x 3-1/8" (2 ea).

Eye Bolt, 3/4°-10NC-2A x 2* long, wWith shoulder,
galvanized carbon steel, S200 Ib. working load
rating, McMaster Carr No. 3014TS3 (4 ea).

Nuts, 374°-10NC-2B, ASTM A-194, Grade B8A Stalnless
Steel, ANSI B18.2.2.SF, Heavy Hex, with proper
marking and matertial certification (4 ea).

Lock Washer, /4°* US Standard (4 ea).

See Shta S, 6, & 7 and Notes id, 3, & 14 (10 ea).
Plate, /74 x 7° x 10° (10 ead)d.

Flat Bar, 1/72° x 2-1/2" by 6" length (20 ea).

Plate, 1/74° x 7° x 9° (10 ea).

Flat Bar, 1/2° x 2-1/2° by S-i/4° 1gth (20 ea).

Plpe, 1-1/4° Sch. 80 x 14 length <10 ea).

Flat Bar, 1/72° x 2° by 2-3732" length (10 ea).

Flat Bar, 1/72* x 2° by 4* length (20 ea).

Castling, 1°-6NC-2A (10 ed).

Casting, 1°-8NC-2A (10 ea).

Rod, 1° dia. x 2° long (10 ead.

Casting, 1-1/74"-7NC Hex Shoulder Bolt (20 ea)d.

Casting, 1-1/2° Hex x 1°-8NC <10 ea).

Hex Socket Set Screw, 1/4"-20NC-2A x 1/4°,
Self-Locking Stalnleas Steel, Mctaster Carr No.
90251A533 (30 ea)d.

Sheet,
Plate,

ITEM

Lag Screws
Boat Halls
Wooden Components:

Ena Block

Ena Rall

Upper End Cap
Lower End Cap
Side Raill
Upper Side Cap
Lower Slde Cap
Support Block

Dowel Roa
Wood Glue

Conerete Najls
Phenollc Foam

Upper Pad

Lower Pad
Rubber Adhesive
Gasket

Gasket Primer
Sillcone Caulking

Paint, Flre

Vent Seals

DESCRIPTION C(QUANTITY REQUIRED)

1/4° x 2" Hex Heaa (136 ea).

Plain Flat Head, #10 x 2=-1/2° (100 ea).

Oak, moisture content less than 15%. Rails ana Cap
Boards--Select Grade; lamlnated components--~Na. 2
Common or better, see Note 6.

Cross-lamination 4-3/16° thlck using 1-3/8° thick
boards per Sheet 3 (4 ea, 1S5S0 board-feet),
Board, 1-1/2" tk x 4-1/2" x 43° (4 ea, 16 bra-ftl).:
Board, 1° tk x 2-1/2" x 43" (2 ea, 4 board-feet).
Board, 5/68° tk x 2-1/2° x 43" (2 ea, 3 boara-ft).
Board, 1-1/2° tk x 6-1/2° x 92° (4 ea, 45 bra-ft).-
Board, 1° tk x 3=1/2° x 92° (2 ea. 12 board-feet).;
Board, 5/8° tk x 3-1/2" x 92" (2 e¢a, 8 board-ft). .
Lamination, 6" thick x S=1/2° x 9° made of flve
1-3/8* thick boards, (B ea, 25 board-feet).

Harawood, 374" x 6° long (16 ea).

Welowood Waterproof Plastic Resin Achealve (10 1D). °*

No. 10 x 2° and No. 10 x 3° Cabout 10 1b).

Raw Materials for Fire Resistant Phenollc Foam
Insulation per AEC Material and Equipment
Speciflcation No. SP~9, Rev. i and Supplement
X/TL-729, see Notes 8 & 9 (about 260 i1b total).

Neoprene Sponge, 1/2° thick x 6° x 9°, medium .
density, closed cell (4 ead. ,

Neoprene, 3/16° thick x 6° x 9°, S0 to 60
Durometer A (4 ea)d.

Rubber to Metal Cement, 34 No. 051135-08004 (2 o2)
or Silicone Achesjve/Caulking described below.

Silicone Sponge. 1/2° thick x 1-1/2° vide, medium
density, closed cell, rated for continuous use at
400°F (21 feet).

Metal Primer, Clear, Albl 4878 (i pint), :
S1llcone RTV AchesivesCaulking, rated foc contlnuous
use at 400°F, Dow Silastic 732 (about 2'ea 10-02

tubes), '

Fire Retardant Paint, White, Intumescent, AlDb} 107A -
(1 quart).

Plastic Plugs for 1/4" holes, Caplug No. BPF-1/4
Polyethylene by Protective Closures Co., Buffalo,
NY (40 ea).

Lock~cdown Pin Bal) Lock Pin, l/2'ldu. x 2-1{:2' l:ng. Stainlens TOLERANCES ACVISIONS NUCLEAR CONTAINERS. INC,
Stee) with attaching cable, Carr-Lane No. . 1adser samaveny 3 THTOWN, TENN,
. CLo6-BLP-T-2.5S (10 ea). MethaTe-r. TA2A85AYI3 T7/wc e s
. Lock-cown Bracket Flat Bar, 1/74* x 1=172" by 3174 lath (20 ea. W . s 17/1/88 BILL OF MATERIALS
Attaching Screw 1/4* Hex Head, Self Tapping crew (10 ea). . - -
Seal :.uc Pag Eye, 374°, Stalnless Steel, McMaster Carr No. yb— v’ : "/’f/w “'//"‘L ”Q'o_'DEL &{&LL—-ﬁ.CKAGE ]
_ 8892T12 (4 ea). ’ LNOTE &2 /. . J
ARSULAN . cnne o JK o4 ‘6"'86 Dé'a.:.z.as -B i
s . TAsees S XM= SHEET B OF 104
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NOTES

Unless otherwise speclifled, all metal ltems shail be as follows:

(a) Shest--ASTM A-240, Type 304 or 304L Stainless Steel, #2B Finish.

(b)) Plate-=ASTH A-240, Type 304 or 304L Stainless Steel, #1 Finisnh.

(¢) Angle & Flat Bac--ASTM A276, Type 304 or 304L Stalnless Steel, Hot
Rolled, Annealed, and Plckled. It }s acceptable for flat bar to be
fabricated from sheet or plate meeting above specliflcations,

(a) Toggle Castings and Swing Pins--Type 17-4PH Stalnless Steel,
solution heat tceated at 1900 + 25°F for 30 minutes In vacuum and
nitcogen cooled to put material In Conaition A; then hacrdened to
Conditlon H1100 by heat treating at 1100°F for 4 hours and air
coaling. Machining operations may be done In either Condition A or
H1100. .

(e) Plpe--ASTM A-312, Type 304 or 304L Stalnless Steel, seamiess or
weided, cold drawn, annealed, and pickled. Fittings shall be ASTM
A=403, Type 304 or 304L Stalinless Steel. .

(t) Boat Nalla, Lag Screws, Set Screwa, Pad Eyes, & Washers~--300 Series,
18-8, or 17-4PH Stainless Steel.

Certifications and Test Reports:

(a) Mlll test reports must be obtained and maintained on flle for all
atainless steel rawv materlals including sheet, plate, angles, flat
bar., plpe and pipe fittings, and casting metal for cast toggle
components.

(b) Manufacturer’s certificatlonas must be obtained and maintalned on
file for gasket materjals and for lifting eye-Dolts ana nuts.
(c) All other commercially avallable Items may be purchased without
certification, but coples of written purchase orders wnich stipulate :
the appropriate specifications must be maintalned on file for each
such item.

All cast toogle componsnts shall be Investment Castings of Type 17-4PH
Stainliess Steel In ths H1100 Condition as specifled In Note 1(d) above; !
these castings shall meet the requirementa of Section VIII, Articles ’
UG-24Cad(1) & (5) and UG-24(b) & (c), ASME Boller and Pressure Vessel

Code. After heat treating, all castings shall be examined per ASME Code,
Section VI1I, Appendix V11, Articles UA-803 UA-BI(D) & (c); UA-82(al)(1),

Welds:

al

(b)

[{-3)

()

(e)

Unless otherwise speciflied, all welds shal) be continuous and shall
develop the full strength of the weakest member belng Jjolnea: butt
welds shall be full penetration welas.
cracks, excessive undercutting, plts, or spatter, and shall not be
oxldized beyond normal discoloration which can easlly be removed by
wire brushing.

Welds shall only be by GTAW or GMAVW processes using weiders anag
welding procecures quallflied on P8 materials in accocraance with
Section IX, ASME Boiler and Pressure Veasel Code. Use only Type
308L weld rod and fl)ler materials for weldling.

Do not weld over foam materlals; weld over wood only when It has
been coated with fire retardant Intumescent paint and then use
appropriate means to reduce heat to a minimum to protect the wood.

All stainless stecl wire brushes, grinding wheels, and cutting discs
which are used for stainless steel shall be used for stainiess steel
only ana shall be so marked. Carbon steel wire brushes shall not be
used on stainiess steel.

Velds shall be inspected In accordance with Sectlon V, Article ¢ of
the ASME Code; the Inner |lner, outer shell, and vood cover seams
shall be Inspected visually--llnear defects over 1/16° shall be
ground ocut and repaired, other weids shall meet the minlmum
requicements indicated.

Tolerances; unless otherwise speclfled:

(al
(b
()

(d)

Dimensions up to 24" shall be =+ 1/16".

Dimensions greater than 24° shall be & 1/8°,

GCasket sealing surfaces shall be flat ¢ 1/16" per 3 feaet.

Overall diagonal iengths shall be within 1/8° of each other.

All velds shall be free from |

(2), (4), & (5); UA-83; and UA-64. All items must be re-examined after TOLERANCES REVISIONS NUCLEAR CONTAINERS, INC.

any crepalrs and/or reheat treating required by UA-83. wotssvaseoress (g |  sava ov ELIZABETHTOWN, TENN, '
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NOTES-=cont i nued:

6. All wood shall be lnspected to ensure that it is free of rot, end
splitting, loose knots, etc. prior to use; Select Grade lumber for ralls
and cap boards shall essentlally be clear lumber with no knots greater
than 172°. Unacceptable portions may be cut off and discarded, but all
poards shall be full length ang shall not be spllced lengthwise; each
call or cap board must be a single board. All wood assemblles shall be
glued with waterproof plaatic resin glue and najlea with No. 10 concrete
nails spaced no more than 6° apart,

2. Palnt all wooa with two coats of fire retardant |ntumescent paint prior
to Installation. Seal all screw and nall penetratlions through the innecr
liner or outer shell with slllcone RTV caulking when inserting the screw
or nall; wipe off excess RTV caulking.

8. Insulation shall be Flire Retardant Phenollc Foam fabricated In accordance
with US AEC Mater!ial and Equipment Specificatlion SP-9, Rev. 1 and
Supplement X/TL-729. Foam each package In place using 2 or 3 equal pours
each for the cover half and the bottom half; weight of finishea
insulation shall be a minimum of 100 pounas In each half. Instail and
secure the wooden end block In each half immediately after the last pour
has been mace. After foaming is complete, lnspect all vent holes to
ensure that the foam has completely fllled all voia space; if any volas
are found, the end blocks must be removed and- foam must be added as
needed to fi11 all volas.

9. After foam has cured, dcill out all vent holes to a depth of 1/4" to 1/2"
and seal each with a plastic cap-plug set in sillcone RTV caulking; wipe
away excess caulking and allow to cure.

10. Prior to Installation of gaskets or rubber pads, use acetone oC MEK

solvent to thoroughly clean and degrease the metal in the areas to which

the rubber Is to adhere. Then apply one coat of clear metal primer to
the cleaned area and allow to alr dry for one hour at room temperaturs.

Install the sllicone sponge gaskets by applying a unlform layer (1S to 30

mils) of slllcone RTV caulking to the meta) surtace and applying the

gasket using only enough pressure to diaplace the alr but not the
acheslve. Seal all Joints ln the gasket using slilcone RTV caulking;
wipe away excess caulking and allow to cure. Install the rubber pads
vaing rubber to metal cement per the manufacturer’s jnstructlions or use
silicone RTV caulking as described above.

11. Seal all penetrations in inner and outer shells with Siticone RTV by

setting the penetrating item (lag screw, nall, vent plug, or pop rivet)

in the uncurred RTV and allow to cure per manufacturers instructlons.

MONINSIOR BLUEPSINT § SUPALY CO.

13.

14,

15.

Obtaln welgnts of cover, of bottom, and of assemdled package without a
cyllnder; these welghts (ln pounds and kilograms) must be recorded and
included in package labellng and In marking package name plates; see
Drawing No. DED-207-A for name plate marking.

e e - o oo

After assembly of finished package, aajust all toggle closures to
secucely close the package glving a metal-to-metal seat without requicring :
excesslve closing focrce: then tighten all set screws in each toggle !
coupling nut. Lock down each toggle handle using a ball-lock pin.

Attach the cable ot sach ball=lock pin to the lower toggle bracket Just r
above It using a 1/4° self—tapplng screw set In silicone caulking.

TOLERANCTS o) NUCLEAR CONTAINERS, INC.
12. ltems speciflied hereon Dy trade name provide minimum cequlrements only; wassor ssnevess | mo.|  @ars o ELIZABETHTOWN, TENN.
lvalent bett it be pst ituted. TTTYTS -
equlvalent or better ems may su " p 7///88 Wi NOTES & SPECIFICATIONS
: 2t s L ofee VK, MODEL NCI-2|PF-] PACKAGE
‘ M ohawn & AL BAT
zA/OTE 5 : T T (T3] CRAWIRS NS,
D J} ‘6-1-88 | DED*206-8 |
R . T1RACLID aPP'e SHEET_IQ aF,g

- e e —
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PACKAGE IDENTIFICATION PLATE
A. PLATE SHALL BE 11" WIDE X 15"
TYPE 304 STAINLESS STEEL.

B. ENGRAVE PLATE WITH LETTERS 1,/2" HIGH AS FOLLOWS:

LONG X 16 TO 20 GAGE SHEET, ASTM A-240,

USA/UUUUx%/AF
RADIOACTIVE MATERIAL--TYPE AF '
MFG BY: V-----mmememmcmmmmmmm e m e Vx
QA APPROVAL NO. X~------ Xx
SERIAL NO. Y------ Y
WT _WITHO R ¢ GS):
COVER WITH BOTTOM WITH
DATE _EYE-BOLTS = ALL HARDWARE TOTAL PACKAGE
DDDD%* WWWWX(Z22Z22)% WWWWx(ZZZZ>X%X  WWWWX(Z222Z)x

(Leave bottom 8" blank for future dates and welghts)

C. ATTACH PLATE TO CONTAINER AS SPECIFIED ON DWG. DED-206-B.

¥ UUUU - CERTIFICATE OF COMPLIANCE NO. (EXAMPLE: USA/4909/AF)

V--V - NAME AND ADDRESS OF MANUFACTURER AND DATE OF MANUFACTURE
(EXAMPLE: NUCLEAR CONTAINERS, INC., ELIZABETHTON, TN, USA,
i1-88)>

X--X - TRANSPORTATION QA PROGRAM APPROVAL NO. (EXAMPLE: USNRC-9999).

Y--Y - SERIAL NO. OF INDIVIDUAL PACKAGE (EXAMPLE: NCI-1234)

DDDD - DATE OF WEIGHING (EXAMPLE: 11-88)

WWWW - ACTUAL TARE WEIGHT IN POUNDS (TOLERANCE: + S LBS)

2222 - ACTUAL TARE WEIGHT IN KILOGRAMS (TOLERANCE: + 2 KGS)

REFERENCE DRAWINGS: DED-206-B, SHEETS 1 THROUGH 10, LATEST REVISIONS.

NUCLEAR CONTAINERS, INC.
ELIZABETHTOWN, TENN.

NAMEPLATE FOR NCI-21PF-1

N UF6 CYLINDER SHIPPING PACKAGE
DECIMAL TOL. SCALE NTS REVISION (DATE)
RACTION . DRAWING NO.
FRACTioNALTOL | BN, 1568 DED-207-A
ANGULAR TOL. APPD tz'K ‘!

NORTHSIDE BLUEPRINT & SUPPLY CO.
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Foreword

(This Foreword is not part of American National Standard N14.1-1987).

This standard was developed under the procedures of the American National Standards Institute
by Subcommittec N14-8 (later changed to N14-1) of Accredited Standards Committec N14 on
Packaging and Transportation of Fissilc and Radioactive Materials. The sccretariat of Nl is
presently held by the Institute of Nuclear Materials Management. At the time this standard was
being developed, it was held by the American Insurance Association.

The N14 Committee has the following scope:

Standards for the packaging and transportation of fissile and radioactive materials but not including
movement or handling during proc~ssing and manufacturing operations.

Packaging of uranium hexaflouride (UF,) for transport is an esscntial pat of a safc and eco-
nomical nuclear industry. This standard presents information on UF, cylindcrs, valves,
protective packages, and shipping.

The packaging and transport of UF is subject to regulation by government agencics having
jurisdiction over packaging and transport. This standard docs not take precedence over
applicable U.S. Nuclcar Regulator Commission (NRC), U.S. Dcpartment of Energy (DOE),
U.S. Department of Transportation (DOT), or other governmental regulations.

This standard covers only those standard cylinders that meet all of the acceptance criteria for
UF, handling and is recommended for all new cylinder construction. Cylinders currently in
service and not in accordance with this standard arc acceptable for continucd use, provided that
they are inspected, tested, and maintaincd so as to comply with the intent of this standard and
used within their original design limitations.

It should be noted that some technical regulatory material has been restated in this standard. 1t
was determined by the subcommitice that this is appropriate and convenicnt and would assist
the user of the standard. For more dctailed information, the user is encouraged 1o use the
appropriate rcgulatory document.

Suggestions for improvement of this standard will be welcome. They should be sent to the
Institute of Nuclcar Materials Management, 60 Revere Drive, Suite 500, Northbrook, Ilinois
60062,

This standard was processed and approved for submittal to ANSI by Accredited Standards
Committee on Packaging and Transportation of Fissile and Radioactive Materials, N14.
Committee approval of the standard docs not necessarily imply that all commitice members
voted for its approval. At the time it approved this standard, the N14 Committee had the

following members:

John W. Arendt, Chair

Edmund C. Tamuzzer, Vice Chair, East USA
Richard T. Haelsig, Vice Chair, West USA
Miriam J. Welch, Secretary

Organization Represented Name of Representative
AIF Committee on Radiopharmaceutical Industry 1.P.Gresh

American Industrial Hygiene Association R.L. Hoover

American Institute of Chemical Engineers. H.C. Camey

American Insurance Service Group S.M. Fastman




Organization Represented

American Nuclear Insurers

Name of Representative
R.A. Oliveirs

American Nuclear Society
Atomic Industria! Forum Committee on Transportation
Center for Devices and Radiological Health

Edison Electric Institute

DM. Dawson
H. Walchli

G. Schmidt

C.P. Froom (Alt)
E.C. Tarnuzzer

Factory Mutuals System....... P.H. Dobson

Health Physics Socicty D.A. Edling

Institute of Nuclear Materials Management J.W. Arcndt
International Association of Chiefs of Police R.H. Sostkowski
Internationa! Association of Fire Chicfs (Representation Vacant)
International Association of Fire Fighters J. Sawicki

Military Traffic Management Command - S.F. Wawrzaszck
National Association of Governmental Labor Officials JF. Drayton’

U.S. Cosst Guard R.H. Trainor

U.S. Depariment of Energy L.H. Harmon

U.S. Department of Transportation ...
U.S. Environmental Protection Agency
U.S. Nuclear Regulatory Commission

P. Grimm (Alt)
C. Mauck (Alt)
M.E. Wangler

M.O. Semler

C.MacDonald

A.W. Grella (Alt)
D.R. Hopkins (Alt)

Individual Members

G. Chalfant R.I. Newman
PE.Eggers R.W. Peterson
A.T. Frecman R.R. Rawl

K. Goldmann A. Spicgclman
R.T. Haclsig W.R. Taylor
L. Jackson R.H. Towell
B. Jody, Jr R. Vaughn

C. Killian R.T. Waite

J W, Lee B.H. Wakeman
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P. McCreery M.J. Welch
J.J. McLellan E.L. Wilmot

Subcommittee N14.1 on Packaging of Uranium Hexafluoride, which developed this revision,

had the following members:

R.1. Reynolds, Chair

J.H. Alderson M.D. Kosmider
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American National Standard
for Nuclear Materials —

Uranium Hexafluoride -
Packaging for Transport

1. Scope and Purpose

1.1 Scope. This standard providcs criteria for packag-
ing of uranium hexafloride (UF,) for transport. It
includes spccific information on design and fabrication
requircments for the procurcment of new UF, packag-
ings. This standard also dcfincs the requircments for
in-scrvice inspections, clcanliness, and maintcnance
for packagings in scrvice. Packagings currently in-
service and not specifically defined in this standard are
acceptable for usc, provided they are uscd within their
original design limitations and are inspected, tested,
and maintained so as to comply with the intent of this
standard. Also included are cylinder loadings, ship-
ping details, and requircments for valves and valve
protectors.

1.2 Purpose. This standard is intcndcd to providc
guidance and criteria for shipment of UF,. It will
assist in providing for compatibility of UFg packaging
among diffcrent users within the nuclear industry.

2. Referenced Standards and Publications

2.1 Referenced American National Standards. This
standard is intended to be uscd in conjunction with the
following American National Standards. When the
American National Standards referred to in this
document arc superseded by a revision approved by
the American National Standards Institute, Inc., the
revision shall apply:

ANSI B1.1-1982 and ANSI/ASME B1.1a-1984,
Unificd Inch Screw Threads (UN and UNR Thread
Form)

ANSI B1.5-1977, Acme Screw Threads

ANSI B16.11-1980, Forged Steel Fittings, Socket-
Welding and Threcaded

ANSI/ASME Boiler and Pressure Vesscl Codc-1986

ANSI/ASME B1.20.1-1983, Pipe Thrcads, General
Pumpcse

ANSI/ASME NQA-1-1986 and ANSI/ASME NQA-
12-1986, Quality Assurance Program Requirements for
Nuclear Facilitics

ANSI/AWS AS.1-81, Specification for Covered
Carbon Stcel Arc Welding Electrodes

ANSI/AWS AS.8-81, Specification for Brazing Filler
Metal

ANSI/AWS A5.14-83, Specification for Nickel and
Nickel Alloy Barc Welding Rods and Electrodes

ANSI/AWS AS.17-80, Specification for Carbon Stecl
Electrodes and Fluxes for Submerged Arc Welding

ANSI/AWS A5.18-79, Specification for Carbon Stecl
Filler Metals for Gas-Shielded Arc Welding

ANSI/AWS D1.1-86, Structural Welding Code —
Stecl

ANSI/CGA V-1-1977, Compressed Gas Cylinder
Valve Outlet and Inlct Connections

2.2 Other Referenced Standards. This standard is
also intended to be used in conjunction with the fol-
Jowing standards:

ASTM A20-86, Specification for General Require-
ments for Stecl Plates for Pressure Vesscls!

ASTM A36-84, Spccification for Structural Stecl!

ASTM A53-84, Specification for Black and Hot-
Dipped, Zinc-Coated Welded and Scamless Steel Pipe!

1Available from ASTM, 1916 Race Strect, Philadclphia, PA
19103,
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ASTM A105-86, Specifications for Carbon Stecl
Forgings for Piping Components'

ASTM A108-81, Specification for Steel Bars, Carbon,
Cold-Finished, Standard Quality*

ASTM A131-85, Specification for Structural Steel for
Ships’

ASTM A167-84, Specification for Stainless and Heat-
Resisting Chromium-Nickel Stecl Plate, Sheet, and
Strip’

ASTM A240-86, Specification for Hecat-Resisting
Chromium and Chromium-Nickel Stainlcss Steel Plate,
Sheet, and Strip for Fusion-Welded Unfired Pressure
Vesscls!

ASTM A285-82, Specification for Carbon Stecl Low-
and Intermediate-Tensile Strength Pressurce Vesscl
Plates’

ASTM A370-77, Mcthods and Definitions for Mec-
chanical Testing of Steel Products'

ASTM A516-84, Specification for Carbon Steel
Pressure Vesscl Plates for Moderate- and Lower-Tem-
perature Service!

ASTM A570-85, Specification for Hot-Rolled Carbon
Stecl Sheets and Strip, Structural Quality’

ASTM A575-81, Specification for Mecrchant Quality
Hot-Rollcd Carbon Steel Bars'

ASTM B32-83, Specification for Solder Metal!

ASTM B127-85, Specification for Nickel-Copper
Alloy Plate, Sheet, and Strip’

ASTM B150-85, Specification for Aluminum Bronze
Rod, Bar, and Shapes’ .

ASTM B160-81, Specification for Nickel Rod and
Bar'

ASTM B161-81, Specification for Nickel Scamlcss
Pipc and Tube!

ASTM B162-85, Specification for Nickel Plate, Shect,
and Strip

ASTM B164-84, Specification for Nickel-Copper
Alloy Rod and Bar'

8

ASTM B165-81, Specification for Nickel-Copper
Alloy Scamless Pipe and Tube!

ASTM B249-86, Specification for Genceral Require-
meats for Wrought Copper and Copper-Alloy Rod,
Bat, and Shapes'

ASTM B366-86, Specification for Factory-Made
Wrought Nickel and Nickel-Alloy Welding Fitlings'

AWS B3.0-77, Welding Procedure and Performance
Qualification?

2.3 Other Publications. This standard is also intended
1o be used with the following publications:

{1) Swandards for protection against radiation. Title
10, Code of Fedcral Regulations, Part 20, Washington,
D.C.: Government Printing Office, January 1, 19862

{2} Special nuclcar materials. Title 10, Code of
Federal Regulations, Part 70, Washington, D.C.: Gov-
cmment Printing Office, January 1, 1987

{3] Packaging of radioactive material for transport.
Tide 10, Code of Federal Rcgulations, Part 71, Wash-
ington D.C.: Government Printing Office, January 1,
1987.2

{4) Radioactive materials: definitions. Title 49,
Code of Federal Regulations, Part 173.389, Washing-
ton, D.C.: Government Printing Office, November 1,
1986.

(5] Regulations applying t0 shippers. Tide 49,
Codc of Federal Regulations, Part 173, Washington,
D.C.: Government Printing Office, November 1,
1986.

{6] Shipping containcr specifications. Tite 49,
Code of Federal Regulations, Part 178, Washington,
D.C.:. Government Printing Office, November 1,
1986.3

{7} Regulations for the safc transport of radioactive
materials. Vienna: Intcrnational Atomic Encrgy
Agency, 19854

(8] Certificate of Compliance, USA-6553/
BF(DOE-ORO). U.S. Dcpartment of Encrgy, P.O. Box
E, Oak Ridge, Tennessce, Secptember 6, 19833

2Avgilable from American Welding Society, 550 North
LeJeune Road, Miami, FL 33135.

3 Available from Superintendent of Documents, Us.
Govemment Printing Office, Washington, D.C. 20402.
aAvailable from UNIPUB, Inc., PO. Box 433, New York, NY
10016.

sAvailable from U.S. Department of Transportation,
Washington, D.C. 20590.
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[9] Fissile radioactive materials. Title 49, Code of
Federal Regulations, Part 173.417, Washington, D.C.:
Government Printing Office, November 1, 1986

{10) Cenificate of Compliance, USA-6273-48/AF
(DOE-ORO). U.S. Department of Encrgy, P.O. Box E,
Oak Ridge, Tennessee, September 6, 19833

{11]) Uranium hexafluoride handling procedures and
container criteria, USAEC Report ORO-651. Oak
Ridge, Tennessee: Oak Ridge Operations, u.s.
Department of Energy, November 1986, Revision 5.¢

{12} Dircctory of Certificate of Compliance for
Radioactive Material Packages, NUREG-0383.

[13) DOT TAType A Centification document,
MLM-32457

3. Definitions

The dcfinitions below are of a restricted nature for the
purpose of this standard.

Terms dcfined in Title 10, Code of Federal Regula-
tions (CFR), Parts 20 [1)270 [2}, and 71 [3). and in
Title 49, CFR, Part 173.403 {4) have the samc meaning
when used in this standard.

clean cylinder. A cylinder that has been previously
used and has been clcaned to remove residual quanti-
ties of uranium and other contaminants.

curie (Ci). The special unit of activity. One curie

. equals 3.7 x 10' disintegrations per second (d/s)

exactly, which is also by definition 3.7 x 10" becquer-
els (Bq). (A method for calculating the activity level
in cylinders of UF is provided in Appendix C.)

DOT specification container. A container whose
design has been published by the U.S. Department of
Transportaton (DOT) and is licenscd under the general
licensing provisions of the U.S. Nuclear Regulatory
Commission (NRC). Its use is limited to the provi-
sions prescribed for those containers in Title 49, CFR,
Parts 173 [5] and 178 [6].

empty cylinder. A cylinder containing a residual
amount of UF, and nonvolatile reaction products of

¢Available from National Technical Information Service, U.S.
Dcpartment of Commerce, Springfield, Virginia 22151. (It is
recommended that the latest edition be used.) This reference
is not cited in the text.

1Available from Mound-MRC, P.O. Box 32, Miamisburg, OH
45342, Telephone: 513-865-3919.

*Numbers in brackets refer to corresponding numbers in
Section 2.3.
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uranium (heel) in quantities less than those specified in
8.1.2. This definition should not be confused with the
category of empty packaging used in 49 CFR 173.427.

fabricator. Onc who manufactures, repairs, of modi-
fics a packaging.

fissile classification. Classification of a package or
shipment of fissile matcrials according to the controls
needed to provide nuclear criticality safety during
transportation, as given in (1) through (3).

(1) Fissile Class I. Packages that may be trans-
portcd in unlimited numbers and in any arrangcment
and require no nuclcar criticality safcty controls during
transportation. For purposcs of nuclear criticality
safety control, a transport index is not assigned to
Fissile-Class-I packages.

(2) Fissile Class II. Packages that may be trans-
ported together in any arrangement but in numbers
such that the sum of the individual transport index
numbers docs not exceed 50. For purposcs of nuclear
criticality safety control, individual packages may have
2 transport index of not less than 0.1 and not more than
10.0. However, the external radiation levels may
require a transport index number higher than the value
assigned for criticality safety control purposes, but not
to exceed 10.

(3) Fissile Class Ill. Shipments of packages that do
not meet the requirements of Fissile Classes TorNand
are controlied in transporation by special administra-
tive arrangements between the shipper and the carrier
to provide nuclear criticality safety.

heel. A residual amount of UF and nonvolatile
reaction products of uranium.

low-specific-activity material. Unirradiated natural or
depleted UF, or unirradiated UF enriched to not more
than 1.0 wt % 2°U.

new cylinder. An unused cylinder that has been
cleaned to remove fabrication debris.

normal-form radioactive material. A radioactive
material that has not been demonstrated to qualify as
special form radioactive material. UF, is classificd as
a normal-form material.

owner. The individual, agency, contractor, company, Of
corporation that carries title to or will carry title 1o the
packaging during its use.

packaging. A container to be used for the transport of
UF,, including the outer protective packaging when
utilized.
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protective packaging (overpack). Outer packaging
used to enclose cylinders containing enriched UF,
excecding 1 w1% **U. Protective structural packaging
that meets the criteria of the Intemational Atomic
Encrgy Agency (IAEA) [7] for Type-B packaging for
fissile radioactive matcrials is described in this
standard.

qualified inspector. An individual who has passed the
written cxamination spon-ored by the National Board
of Boiler and Pressure Vessel Inspectors, and holds a
current certificate of competency, or other compctent
inspector designated by the cylinder owner 's inspec-
tion authority.

shall, should, and may. The word “shall” denotcs a
requirement, the word “should” denotcs a recommen-
dation, and the word “may"” dcnotcs permission,
ncither a requirement nor 2 recommendation. Confor-
mance with this standard means that all opcrations are
performed in accordance with its requircments but not
necessarily with its recommendations.

shipper. One who offers the package of UF, for
transport.

transport index. The number placed on 2 package 0
designate the degree of control to be exercised by the
carricr during transportation. The transport index 10 be
assigned to a package of radioactive materials shall be
determined by either Mor(2) whichever is larger:

(1) The highest radiation dosc rate, in millirem per
hour at 1 meter (3.3 feet) from any accessible cxternal
surface of the package.

(2) For Fissile-Class-II packages only, the transport
index number calculated by dividing the number 50 by
the number of similar packages that may be trans-
poried together.

The number expressing the transport index shalt be
rounded up to the next highest tenth.

type-A quantity of radioactive material. A quantity
of UFthat does not exceed the limits ofatypcA
package as specified in 49 CFR 173431

type-B quantity of radioactive material. A quantity
of UF greater than that of a type-A quantity.

4. Quality Assurance

The licensee-user shall have a documented quality
assurance (QA) program that meets the applicable
criteria of Subpart H, Title 10, CFR, Part 71 {3} o
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ANSI/ASME NQA-1-1986 and ANSI/ASME NQA-
1a-1986, &t Icast for thosc quality-related activitics
associated with procurcment, mainicnance, repair, and
use of the cylindz: and the protective packaging. The
licensce-uscr shall ensure that all applicable QA
requircments in Subpart H, Title 10, CFR, Part 71, for
all partics are mct 10 cnsure that the product or scrvice
supplied mects the requircments of this standard.
Cecrain quality-rclatcd activitics (design, f: abrication,
inspection, test, modification, and the like) may be
satisficd by obtaining certificates from cylinder and
package supplicrs (fabricators) stating that their
activitics werc conducted in accordance with a QA
program that meets the requircments of Subpart H,
Title 10, CFR, Part 71.

5. Packaging Requirements

5.1 General Packaging Requirements. UF, is
packaged for transport in cylinders mecting the
inspection, testing, and in-scrvice requircments of this
standard and is shipped:

(1) Inbare cylinders that incorporate a feature, such
as a scal that, while intact, will be cvidence that the
package has not been illicitly opened, and that qualify
as “strong, tight packages™ for fow specific activity
material transport in accordance with 49 CFR 173425;
or

(2) In barc cylinders that incorporate a fcaturc, such
as a scal that, while intact, will be evidence that the
package has not been illicitly opened, and that qualify
as DOT Specification 7A packages; of

(3) In cylinders in outer protective packaging that
meet DOT specification 20 PF or 21 PF or arc author-
jzed by NRC or DOE certificates of compliance. The
outside of each package shall incorporate a feature,
such as a scal that, while intact, will be evidence that
the package has not been illicitly opened.

5.2 Packaging for Low Specific Activity UF

£.2.1 Shipping Less than Truckload (Nonexclusive
Use). Depleted, natural, and enriched to 1.0 wt % or
fess UF, when transported in less than truckload (non-
exclusive use) conditions shall be packaged in DOT
Specification 7A packaging {49 CFR 173.425(a)).
Cylinders covered by this standard qualify as DOT-TA
packagings. The shipper shall also comply with 49
CFR 173.415(a). Test results and certification informa-
tion for these cylinders may tbe found in report MLM-
3245 DOT TA Typc A Certification Document {1 3!

5.2.2 Exlcusive Use Shipments. Depleted, natural,
and entiched to 1.0 wt % of less UF, are excepted from
specification packaging requircments when shipped




under exclusive use conditions [49 CFR 173.425(b)).
The UF, shall be packaged in cylinders covered by this
standard. These cylinders satisfy the “strong, tight
packaging™ requirements of 49 CFR 173.425(b).

5.3 Packaging for UF Enriched Greater than 1.0
wt % U, UF, cnriched to greater than 1 wt % shall
be packaged in accordance with the DOT regulations
of Title 49 CFR Parts 173 {5) and 178 (6] or in other
NRC or DOE certificd package designs. These
packages consist of an inncr UF, cylinder, excluding
Type 48G and 48H, which arc limited to 1.0 wt %
assay or lcss, plus an outer protective package, excepl
for “hecls,” which may be transported in bare cylin-
ders. The acceptable amount of “heel” (residual
uranium) in bare cylinders is dcfined in 8.1.2.

5.4 Physical Condition of UF. UF, shall be shipped
only after it has solidificd and the vapor pressurc of the
cylinder has been measured to be below 1 atm, or the
measurcd purity of the cylinder contents is within
specification. (It should be noted that solid UFis a
heavy crystallin mass that is rcadily sublimed at room
temperature. “Cracking” sounds somctimes cmanate
from large UF, cylinder as the ambicnt tcmperatore
changes.)

5.5 Standard UF, Cylinders. Standard UF, cylinder
data arc shown in Table 1. Table 1 provides require-
ments for cylinders currently in service. Cylinders
Jisted in Table 1 that are not specifically defined in this
standard arc acceptable for continued use, provided
they are inspecied, tested, and maintained in accor-
dance with the intent of this standard and the require-
ments stated in Table 1.

6. Cylinders

6.1 Design and Fabrication

6.1.1 General. Design, fabricaton, inspection,
testing, and cleaning of UF cylinders shall be as
specified in 6.4 through 6.15. Design conditions and
materials specified therein for pressure-containing
portions of the cylinders shall be adhered to. The
-40°F specified in the design conditions for each
cylinder of this standard is to assure impact resistance
of the shell and heads in the event of an accident ina
cold climate in order to comply with the transport
regulatory requirements. Since the pressure in the
cylinder is below atmospheric at subzero temperatures,
and the -40°F low-tcmperature condition is not a
requirement of the ANSI/ASME Boiler and Pressure
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* Vassel Code - 1986, the -40°F is not required to be

marked on the nameplate.

The manufacturer shall be notificd concerning
quality assurance and his/her participation thercin.

In order 10 minimize points of leakage, it is desir-
able to install only onc valve and onc plug. However,
if additional valves or plugs arc decmced necessary by
the purchaser, they may be provided if they are
installed in accordance with that specificd in 6.10.6,
6.11.6,6.12.6,and 6.13.6

Cylinder, valve, and valve protector dctails are
given in Figures 1 through 14,

The weld fabrication details shown in the figures
are recommended for cylinder fabrication. Equivalent
joint dctails provided in the ANSI/ASME Code,
Scction VI, Division 1, may be used in fabricating
the cylinders, provided that the altcrnate method is ap-
proved prior to fabrication by the purchascr.

6.1.2 Reports, Certification, and Records. For
cach cylinder fabricated in accordance with this
standard, the manufacturcr shall supply to the pur-
chaser and to the National Board of Boiler and
Pressure Vessel Inspectors, copics of the
Manufacturer’s Data Report, Form U-1 or U-1A, as
provided in Section V111, Division 1, of the ANSY/
ASME Code.

The manufacturer shall provide for the purchascr
(1) a copy of the “as built” drawing peraining to the
cylinder or cylinders involved and (2) onc copy of cach
radiograph, properly identificd with the cylinder and
Jocation to which it applics.

The manufacturer shall measure the actual water
capacity of cach cylinder, and shall certify to the
purchaser the water weight in pounds at a tcmperature
of 60°F. This weight shall be accurate to the percent-
age specificd for each type cylinder in 6.4 through
6.13. For a cylinder to be acceptable, the quoticnt of
the certificd water weight divided by 62.37 (the weight
in pounds of 1 ft* of water at 60°F) shall not be lcss
than the minimum capacity specificd in the design con-
ditions (see 6.4 through 6.13). The certificd water
capacity shall also be stamped on the cylinder as part
of the nameplate data, except that the 1S and 28
cylinders are exempt from this capacity stamping
requirement.

The manufacturer shall retain fabrication and in-
spection records in accordance with Scction Vi,
Division 1 of the ANSI/ASME Code. The purchaser
shall retain the copics of the Manufacturcr's Data
Report, drawings, and certifications on file throughout
the use or ownership of the cylinder. Radiographs and
other related papers shall be retained for a minimum of
5 years. The documents shall be transferred with the
cylinder upon change of owncrship.

1
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Table 1
Standard UF, Cylinder Data
Approximate
Tare Weight Maximum
Nominal Minimum  (without valve Maximum Fill
Model Diameter Material of Volume protector) Enrichment Limit
Number (in) Construction (i) @) (wt% ™) @b UF)
18 1.5 Nickel 0.0053 1.78 100.0 1.0*
25 35 Nickel or 0.0254 42 100.0 4.9*
Nickel-copper alloy#
SA 5 Nickel-copper alloy= 0.284 55 100.0 55+
5B 5 Nickel 0.284 55 100.0 55¢
8A L] Nickel-copper alloy 2 1.319 120 125 255+
12A% 12 Nickel 238 185 5.0 460*
12B 12 Nickel-copper alloy= 2.38 185 5.0 460*
30Btt 30 Stcel 26.0 1400 5.0¢ 5020+
48A% 43 Steel 108.9 4500 4.5% 21030*
48X 48 Steel 1079 4500 4.5% 21030* -
48F¢ 48 Sicel 140.0 5200 4.5 27030+
48Y 48 Steel 142.7 5200 4.59 27560
48T»2 48 Steel 1072 2450 1.0 20700%*
480#2 48 Steel 135 2650 1.0 26070**
480M Allicd== 48 Steel 140 3050 1.0 27030*°
480M=2 48 Steel 135 2650 1.0 26070+
4811, 48HX»# 43 Steel 140 3250 1.0 26030+
48G 48 Steel 139 1.0 268404

2650

*Fill limits are based on 250°F maximum UF, temperature (203.3 1b UF, per ft?), cenified minimum internal volumes for
all cylinders, and a minimum safety factor of 5%. These operating limits apply to UF, with & minimum purity of 99.5%.
More restrictive measures are required if additional impurities are present. This maximum temperature shall not be
exceeded. It should be noted that initial cylinder heating may result in localized pressures sbove a normal UF, vapor
pressure. This may be evidenced by an audible bumping similar to a water hammer.
1 Cylinders 48A and 48F are idcntical 10 48X and 48Y, respectively, except that the volumes are not centified.
# For example, Monel or the equivalent.
§ This cylinder is presently in service. New procurement should be model 12B. .
§ These maximum enrichments require moderation control equivalent to & UF, purity of 99.5%. Without moderation
control the maximum permissible enrichment is 1.0 wit% U,
** Fill limits are based on 235°F maximum UF, tempcrature and minimum UF, purity of 99.5%. The allowable fill limit
for 1ails UF, with a minimum UF, purity of 99.5% may be higher but shall not result in 2 cylinder ullage of less than 5%
when heated to the cylinder design temperature of 235°F based on the actual certified volume.

11 This cylinder replaces the Model-30A cylinder, which has a fill limit of 4950 pounds.

## This cylinder is similar in design to the 48G in that their design conditions are based on 100 psig at 235°F,

6.2 Cleanliness

6.2.1 New Cylinders. New cylinders shall meet the
cleanliness requirements of 6.4 through 6.15. The
cleaning procedure to be used shall be described in
detail to the cylinder fabricator. A cleaning method is

provided in Appendix A.
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CAUTION

The cleanliness of UF, cylinders is of scrious
concem to the nuclear industry, since the
reaction of UF, with hydrocarbon oils and
some other impurities is quite vigorous and
can result in serious explosions. The purity of
the UF, contained can also be appreciably
affected.




6.2.2 In-Service Cylinders. Cylinders containing
residual quantitics of UF, may require cleaning prior to
refilling to ensure product purity and also when
maintenance or hydrostatic testing is performed. An
example of 2 decontmination method for large cylin-
ders, which contained enrichcd UF, <5 wt% U, is
provided in Appendix B. A similar procedure with
modifications can be used for smaller cylinders.

6.2.3 Cylinder Outer Surfaces. Cylinder surfaces
shall be monitored and clcancd when required to meet
applicable radiation requirements.

6.3 Service Inspections, Tests, and Maintenance
6.3.1 Routine Operational Inspections. All UF,
cylinders shall be routincly examined as received and
prior to sampling, withdrawal, filling, or shipping to
cnsure that thcy remain in a safe, usable condition.
Leakage, cracks, excessive distortion, bent or broken
valves or plugs, broken or torn stiffening rings or
skirts, or other conditions that may affcct the safe use
of the cylinder shall warrant appropriate precautions,
including removing the cylinder from service until the
_ defective condition is satisfactorily corrected. Ques-
tionable conditions should be referred to a qualificd
inspector for evaluation and for reccommendations
concerning usc, repair, or condemnation of the cylinder
in question.

6.3.2 Periodic Inspections and Tests. All cylinders
shall be periodically inspected and tested throughout
their service life at intervals not 1o exceed 5 years,
except that cylinders alrcady filled prior to the

- 5-year expiration date necd not be tested until the
cylinder has becn emptied. However, cylinders that
have not been inspected and tested within the required
S-year period shall not be refilled until they are
properly reinspected, retested, and restamped. Prior to
shipment, cylinders that have not been recertificd
within the 5-year requirement shall be visually in-
spected for degradation of the cylinder wall. Any
questionable conditions should be investigated further,
including ultrasonic wall thickness measurcments, if
appropriate.

The periodic inspection shall consist of an intemnal
and external examination of the cylinder by a qualified
inspector along with a hydrostatic strength test of the
type sct forth in Scction VIII, Division 1, of the ANSY/
ASME Code, and an air Icak test. The hydrostatic test
shall be applicd at a pressure equal to the original test
pressure. Prior to the air test, all couplings from which
valves or plugs were removed shall be thoroughly
inspected. The air test shall be applicd after valves and
plugs have been reinstalled or replaced. All valves and
plugs shall meet the original design requircments,
including tinning. After testing, the cylinder may have
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the outer shell cleaned and repainted. At cach 5-year
recertification the cylinder should have the tare weight
reestablished. Cylinders that pass the periodic inspec-
tion and tests shall be restamped with the month and
year in which the inspection and tests were performed.
This stamping shall be placed in close proximity to the
previous or original stamping. Records of periodic
inspections and tests shall be retained by the eylinder
owner for a period of § years or until a subsequent
periodic inspection and test have been performed and
recorded.

A UF, cylinder shall be removed from scrvice (for
repair or replacement) when it is found to contain
leaks, corrosion, cracks, bulges, dents, gouges,
defective valves, damaged stiffening rings or skirts, or
other conditions that, in the opinion of the qualified
inspector, render it unsafe or unserviceable in its
existing condition. Cylinders shall no longer be used
in UFscrvice when their shell thicknesses have
decreased below the following valucs:

Minimum Thickness

Cylinder Model {inches)
15 116
2 116
5A 18
5B 18
8A 178
12A and B ne
30B 5neé
48AF X, and Y 1”2
48T, O, OM, 1/4
OM Allicd
HX,H,and G

NOTE: Cylinders 48A and 48F arc identical to 48X and 48Y, re-
spectively, except that the volumes are not cenified.

6.3.3 Cylinder Maintenance. Cylindcr repairs and
alterations are authorized provided: (1) they mect the
approval of the inspector; (2) they comply with the
design, matcrial, fabrication, and welding qualification
requircments of the ANSI/ASME Code, Scction VIII,
Division 1, and Section IX, Welding and Brazing
Qualifications, for unfired pressure vesscls; and (3)
they do not deviate from the intent of this standard.

Welded repairs or altcrations to pressure parts shall
require the use of welding procedures qualificd in
Section IX of the ANSI/ASME Codc and welders
whose qualifications are active.

Such repairs shall also be inspected and accepted by
a qualificd inspector in accordance with the fabrication
inspection requirements in Section VIII, Division 1, of
the ANSI/ASME Code.

Repairs or alterations to pressure parts shall be
followed by a hydrostatic strength test. Plug or valve

13
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rcplacements should be followed by air Icak tests.
Repairs to structural attachments will not require
pressurc or feak tests of the cylinder unless repair of
torn or dcformed arcas of pressure-containing materi-
als is involved.

If valves are reused, careful inspection and testing
shall be made to ensure their compliance with Figures
11 and 12 before installation. :

6.4 1S Cylinder (See Figure 1)

6.4.1 Design and Fabrication. The cylinder shall
be of nickel construction with a minimum wall thick-
ness of 1/16 inch. Onc end shall contain a 1/4-inch
NPT female connection threaded in accordance with
ANSI/ASME B1.20.1-1983. Thc design pressurc shall
be 25 psig external and 200 psig internal. The design
temperature shall be from -40°F to 250°F. The mini-
mum volume shall be 9.16 in’.

6.4.2 Materials. The maicrials used in the fabrica-
tion of new cylinders shall mect the following require-
ments:

(1) Cylinder. Nickel, ASTM B162

(2) Adapiors

{a) Brass ASTM B16 or nickcl ASTM B160,
with tube socket weld male connector to accommodate
3/8-inch O.D. tubing on one cnd and with male 1/4-
inch NPT thrcads on the other end. Cajon Part No. B-
6TSW-1-4 or approved cqual.

(b) Cajon conncctor, nickel-copper alloy, ASTM
B164, male flare, 1/2-inch to 3/8-inch O.D.T. socket,
or an approved cquivalent.

(3) Valve. Nickel copper alloy Moncl 400, dia-
phragm scalcd, Hoke Part No. 4618N4M straight
welded, or an approved equivalent.

(4) Brazing Alloys and Flux. ANSI/AWS AS.S,
AWS classification BAg-7 or BAg-8 with EUTECTOR
flux, autochemic compound 190 or an approved
cquivalent.

6.4.3 Marking. The following data shall be lightly
stamped on the valve end of the cylinder using 1/8-
inch characters. Care shall be taken to prevent
cylindcr dcformation,

(1) Manufacturcr’s identification

(2) Owner's identification symbol and serial
number (not to exceed four digits)

(3) WP 200

(4) 250°F max.

(5) 1 1b UF,; max.

(6) Date of manufacture

6.4.4 Cleaning. The inside of the cylindcr shall be
thoroughly cleancd of all grease, scale, slag, oxidcs,
dirt, moisture, and other forcign matter. Surfaces shall
be Icft dry, clean, bright, and free of contamination.
When cylinders are purchased without valves, the
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openings shall be scaled 1o prevent contamination of
the interior during shipment,

6.4.5 Valve Installation and Leak Test. The
cylinder shall be hydrostatically pressured to 400 psig,
and the pressure shall then be lowered to 300 psig
while the cylinder is inspccted for lcaks. No lcaks
shall be permiticd. Defects, if any, shal! be sepaired as
permitted by the ANSI/ASME Code, Scction VI,
Division 1.

Care shall be taken to keep the valve body cool
when the adaptors arc silver brazed onto the inlet and
outlct conncctions. The valve and conncctions shall be
clcan, dry, and free of contamination before the valve
is threaded into the cylinder. Thread lubricants may be
uscd providing they arc compatible with UF,,

Following the valve installation, the cylinder shall
be pressured with air at 100 psig and all conncctions,
including the valve scat and bonnet, shall be feak
tested using Carbona soapless lather or an approved
cquivalent. No leakage shall be permitted. When the
cylinder is purchased without valves, these require-
ments shall be the responsibility of the purchaser.

6.4.6 Certification. The manufacturcr shall cenify
in writing to the purchascr that the cylinders comply
with all labrication, test, and clcanlincss requircments
specificd in this standard, and shall also provide for the
purchascer’s retention a certificd mill test report of the
materials uscd in fabricating the cylindcers.

The manufacturer shall measure the water volume
(at 60°F) of cach cylinder, and shall provide writtcn
certification of the mcasurcd volume, identificd by
cylinder scrial number, 1o the purchaser. The actual
water weight shall be accurate 10 £0.1%. -

6.5 2S Cylinder (See Figure 2)

6.5.1 Design, Fabrication, Testing, and
Inspection. The design pressure shall be 25 psig
external and 200 psig internal. The design temperature
shall be from -40°F to 250°F. The minimum volume
shall be 44 in®,

6.5.2 Materials. The matcrials used in the fabrica-
tion of ncw cylinders shall mcect the following require-
ments:

(1) Cylinder. Nickel, ASTM B-162

(2) Adaptors

(a) Brass ASTM B16 or nickel ASTM B160 with
tube socket weld male connector to accommodate 3/8-.
inch O.D. twbing on one cnd and male 3/8-inch NPT
threads on the other end, Cajon Part No. B-6TSW-1-6,
or an approved equal,

(b) Conncctor, brass ASTM B16, 1/2-inch by
1/4-inch half flare, Eastman Part No. 48F08X04, or an
approved equal. '

(3) Valve. Nickel-copper alloy Moncl 400, dia-
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(9) Dip Pipe Tah. Nickel-copper alloy, 1/4-inch
thick, ASTM B127.

(10) Filler Metal

(a) Brazing ANSI/AWS AS.8 (BAg-7).
(b) Welding ANSI/AWS AS5.14 (ERNi-1,
ERNiCu-7).

(11) Nameplate (See Figure 13a). Nickel-copper
alloy, 20 gage, ASTM B127.

6.9.6 Valve Installation. In genceral, the valves
shall be disassembled and cleancd before brazing and
installation. The dip pipe shall be silver brazed to the
applicable valve. Valve bodics shall be installed in the
couplings with a thrcad cngagement of 7 minimum and
12 maximum. The valve bodics shall be silver brazed
to couplings before reassembly of the valves.

6.9.7 Cylinder Marking. The following data shall
be stamped on the nameplate in characters a minimom
of 5/16-inch high:

(1) ASME Code and National Board Stamping

(2) Model 12B

(3) Owncr’s name or identification symbol and
scrial number (not to cxceed four digits)

@DTarewt. b,
(5)WaterCap. _____ Ib.
(6) Max. net wt. purc UF, 460 Ib.

(7) Date of manufacture

6.9.8 Cleaning. Aficr welding and hydrostatic
testing arc completed, the inside of the cylinder shall
be thoroughly clcancd of all grease, scale, slag, oxides,
dirt, moisturc, and other forcign matter. Surfaces shall
be Ieft clcan, bright, and (rce of all contamination.
When the cylinders are purchased without valves, the
openings shall be scaled to prevent contamination of
the interior during shipment.

6.9.9 Certification. The manufacturer shall certify
in writing to the purchaser that the cylinders comply
with all fabrication, test, and clcanliness requircments
specified in this standard, and shall also provide for the
purchaser’s retention a certificd mill test report of the
materials uscd in fabricating the cylinders.

The manufacturer shall measure the water volume
(at 60°F) of cach cylinder and shall provide written
certification of the mecasurcd volume, identificd by
cylinder scrial number, to the purchaser. The actual
water weight shall be accurate to + 0.1%.

6.10 30B Cylinder (See Figure 7)

6.10.1 Design Conditions

(1) Design Pressure. 25 psig extcrnal and 200 psig
internal.

(2) Design Temperature. -A0°F 1o 250°F.

(3) Minimum Volume. 26 1>,

6.10.2 Fabrication. Cylindcrs shall be fabricated in
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accordance with Section VIII, Division 1, of the ANSY/
ASME Codc and shall bc ASME Code stampcd.
Cylinders should be National Board registered. All
welders and welding procedures (brazing included)
shall be qualificd in accordance with Section 1X of the
ANSI/ASME Code. All welds shall be full penetration
unless otherwise specificd. _

At lcast onc test weld representing cach welding
procedure to be used in the fabrication of the cylinder
shall be impact tested. These impact tests shall be
performed to the test iemperature specificd in ASTM
A20 in accordance with ASTM A370 for the type and
grade of steel to be uscd in fabrication of the cylinder.
The results shall meet acceptance criteria listed in
ASTM A20 for the type and grade of steel uscd and
shall be submitted to, and approved by, the purchaser
prior to cylinder fabrication,

€.10.3 Radiography. A minimum of onc spot X-
ray examination for cach cylinder shall be required in
accordance with Section UW-52 of thc ANSI/ASME
Codc using a finc-grain X-ray film (Kodak Typc AA,
or a purchascr-approved cquivalent). Unless otherwise
dirccted by the ASME Codc inspector, locations of the
spot shall be at the juncture of the longitudinal scam
and the circumfcrential head weld, alternating ends for
successive cylinders. The weld imperfections indi-
cated by the radiographs shall not exceed the defects
permitted by Scction UW-52 of the ANSIYASME
Code, except for rounded indications, which shall be
required to mect Scction UW-51 of the ANSI/ASME
Codec.

6.10.4 Testing

(1) The cylinder shall be hydrostatically pressured
10 400 psig, and the pressure shall then be lowered to
300 psig while the cylinder is inspected for leaks. No
leaks shall be permitted. Defects, if any, shall be
repairced as permitted in the ANSI/ASME Code and a
retest shall follow.,

(2) Following the clcaning opcration and valve
installation, an air test at 100 psig shall be carricd out,
and all conncctions and fittings (including the valve
scat and packing) shall be lcak tested using Carbona
soapless lather or an approved cquivalent. No lcakage
shall be permitted. When the cylinder is purchased
without valves, this test shall be carricd out by the
purchascr.

6.10.5 Materials. The matcrials uscd in the fabrica-
ton of new cylinders shall mect the following require-
ments;

(1) Cylinder. Cylinder shell, heads, backing rings,
and skirts shall conform to ASTM A516, Grade 55, 60,
65, or 70 steel and shall be normalized. ASTM A36
normalized steel may be substituted for the backing
rings only. All sice! shall be Charpy V-notch impact
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tested meceting the applicable Charpy supplementary
requircment specification.

(2) Seal Loop. Steel, ASTM A36.

(3) Pipe Plug. Upset forged, extruded or extruded
and drawn aluminum bronzc Copper Development
Association (CDA) Alloy 61400 conforming to ASTM
B150 with 0.2% 10 0.3% tin by weight. An acceptable
alternate is copper alloy C61300 conforming to ASTM
B150 cxcept, that tin shall be in the range of 0.2%-
0.3% by weight, and the mechanical property require-
ments of C61400 shall be met. Plugs shall have solid
hex-head, with 1-inch, 11-1/2 NPT conforming to
ANSI/ASME B1.20.1-1983. After machining, plugs
shall be stress relicved for at Icast 1 hour at 800°F
minimum.

(4) Valve. Scc Figure 12 and 6.15.

(5) Couplings. 1-inch, half-coupling, 6000-pound,
forged stecl, ASTM A105, ANSI B16.11-1980,
modificd. Threads 1-inch, 11-1/2 NGT. Tapped
threads shall be free of all burrs, gouges, scratches, and
the like.

NOTE: ASTM A106 Grade C may be used in licv of ASTM A10S.

(6) Solder. ASTM B32, Grade 50A.

(7) Solder Flux.. Phosphoric acid.

(8) Nameplate (sce Figure 13a). Stainlcss stecl, 20-
gage, ASTM A167 or A240, Type 304.

(9) Valve Protector. Sheet metal, 11-gage stcel,
ASTM A570, Gradc A.

(10) Filler Metal. ANSI/AWS AS.1, A5.17, or
AS.18.

6.10.6 Valve and Plug Installation. In general, the
valves shall be disassembled and cleaned before
installation. The valve and plug inlct threads shall be
tinned with a thin uniform coating of the specificd
solder. A valve thread engagement of 7 minimum and
12 maximum shall be obtained by using a minimum of
200 and maximum of 400 foot-pounds of wrench
torque applicd to the valve body only. The plug thread
engagement of 5 minimum and 8 maximum shall be
obtaincd using a minimum of 150 and maximum of
650 foot-pounds of torque. The valve and plug cou-
plings should be installcd by first screwing in a 1-inch,
11-1/2 NPT pipe nipple into the coupling before any
welding to coupling is accomplished. After welding is
completed, the coupling should be allowed to cool
before removal of pipe nipple. A l-inch, 11-1/2 NGT
tap may be uscd only if nccessary for a light chase.

6.10.7 Cylinder Marking. The following data
shall be stamped on the nameplate in characters a
minimum of 5/16-inch high:

(1) ASME Code and National Board Stamping

(2) Modcel 30B

(3) Owner’s name or identification symbol and
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scrial number (not to exceed four digits)

(4) Tarc wt. Ib.

(5) Watcer Cap. Ib,

(6) Max. nct wt. purc UF, 5020 Ib.

(7) Month and year of manufaciure

6.10.8 Cleaning. The insidc of the cylinder shall
be thoroughly clcanced of all grease, scale, slag, oxidcs,
dirt, moisturc, and other forcign matter. The surfaces
shall be leit clean, dry, and free of all contamination,
The cylindcrs shall be purged with filtered drysirtoa
maximum dew pont of -30°F. When the cylinders are
purchased without valves, the openings shall be scaled
with threaded plugs. :

6.10.9 Certification. The manufacturcr shall
certify in writing to the purchaser that the cylinders
comply with all fabrication, test, and cleanlincss
requircments specificd in this standard, and shall also
provide for the purchaser’s retention a certified mill
test report of the materials used in fabricating the

_cylinders,

The manufacturer shall measure the water volume
(at 60°F) of each cylinder and shall provide written
certification of the measured volume, identificd by
cylinder scrial number, to the purchaser. The actual
water weight shall be accurate to % 0.1%.

6.11 48X Cylinder (See Figure 8)

6.11.1 Design Conditions

(1) Design Pressure. 25 psig external and 200 psig
internal,

(2) Design Temperature. -40°F 10 250°F.

(3) Minimum Volume. 108.9 {0,

6.11.2 Fabrication. Cylindcrs shall be fabricated in
accordance with Scction VIII, Division 1 of the ANSI/
ASME Codc and shall be ASME Code stamped.
Cylinders should be National Board registered. All
welders and welding procedures shall be qualificd in
accordance with Scction 1X of the ANSI/ASME Code.
All welds shall be full penctration unless otherwise
specificd. '

At Icast one test weld representing cach welding
procedure to be used in the fabrication of the cylinders
shall be impact tested. Test plates, including those for
the appendages, shall have butt-type weld joints. The
weld metal specimens shall be taken across the weld
with the notch in the weld metal. Each specimen shall
be oricnted so that the notch is normal to the surface of
the material, and one face of the specimen shall be
within 1/16-inch of the surface of the material. For ,
A516 stecl, these impact tests shall be performed to the
test temperature specified in ASTM A20 in accordance
with ASTM A370 for Charpy V-Notch tests. The
results shall meet the acceptance eriteria listed in
ASTM A20 for the grade of A516 stecl used. For A131
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After the packing parts have been instalicd and with
the valve stem fully closed, the packing nut shall be
tightened to compress the packing.

Only a six-point socket wrench shall be used to
apply or break the torque on the nut. The wrench shall
be manually operated only. The initial packing com-
paction shall be in the range of 100 to 110 foot-pounds
as mcasured by an indicating torque wrench. The use
of an impact wrench shall not be permitted.

6.14.8 Testing

CAUTION
Air pressure tests shall be applicd with
cxtreme caution to prevent personal injury.
Pressure shall be raised slowly to the test
pressure. The valve packing nut, cap, and
body threads shall not be tightened with the
valve at high pressure. The pressure shall be
bled off before any components are retight
encd, and the test pressure shall be restored
slowly. The air pressure source shall be
valved off when the test pressure is attained.

Each valve shall be pressure tested for leak-tight-
ness, as follows:

(1) On a test bench or fixture, couple the 3/4-inch,
14-NGT inlet to a high-pressure air source, oil free or
filtered for elimination of oil.

(2) Open and close the valve stem twice, using not
more than 10 foot-pounds torque, to scat the valve. An
adjustable or indicating torque wrench shall be used.
The application of excessive torque will damage the
valves and is cause for rejection.

(3) Pressure test for scat leakage at 400 psig by
bubble bottle, by striking a soap bubble across the face
of the valve outlet, or by immersing the valve in watcr.

No leakage shall be permiticd. The valve stem shall
not be overtorqued to stop a leak.

(4) If no scat leakage is found, bleed off the pres-
sure, cap the outlet sccurely, and open the valve ap-
proximatcly halfway. Pressure test the entire valve 1o
400 psig. No leakage shall be permitted past the stem,
around the cap or packing nut, or through the body, as
determined by application of the soap test solution all

over the exterior of the valve or by immersion in water.

(5) If leakage at the stem or at either cap occurs, the
corresponding packing or gasket may be retightened
(sce “caution” above) and the test repeated. Excessive
force shall not be used in an attempt to eliminate the
leak. The maximum torque permitted to retighten the
packing nut is 110 foot-pounds and to retighten the

- portcap is 50 foot-pounds. Valves that show Icakage

at the juncture of the packing nut, cap, or coupling
threads with the body threads shall be carefully
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examincd for possible porosity in the valve body in the
threaded arcas. Parts showing any evidence of
porosity shall not be used.

(6) Valves that fail to pass cither pressure test shall
be removed from the test fixture and immediately
segregated and tagged to prevent mixing with accept-
able valves. Valves rejected owing 1o packing leaks
may have the packing replaced and be retested.

(7) After a valve has been tested and found accept-
able, and while it is still coupled to the text fixture, any
soap solution shall be washed off completely with
watcr and the valve blown dry. A semipcrmanent mark
shall be madc on the cap to indicate acceptance.

6.14.9 Packaging. Each valve shall be packaged in
an individual carton together with a protective packing
material to fill the voids in the carton and afford
protection during shipment and handling. Each carton
shall be identificd with the lot number appcaring on the
inspection report. Individual valve cartons shall be
placed in containers for shipment, and a copy of the
inspection report shall be placed inside each shipping
containcr, :

Each shipping container shall be sturdily con-
structed to prevent damage to the contents during
shipping. Each shipping containcr shall be identificd
with the purchase order number and lot number, in
addition to the purchaser’s name and address.

6.14.10 Certification. The manufacturer shall
certify in writing to the purchascr that the valves
comply with all fabrication, test, 2nd cleanliness
requircments specified in this standard.

6.15 Cylinder Valve 51 (1 Inch) (See Figure 12)

6.15.1 Design Conditions

(1) Design Pressure. 25 psig external and 200 psig
internal,

(2) Design Temperature. -40°F 10 250°F,

(3) Medium. UF,,

6.15.2 Materia! Specifications

(1) Body, Pari 1. Forging, aluminum bronze CDA
alloy 636.° -

(2) Cap, Part 4. Bar, aluminum bronze, CDA alloy
636, stress relieved, Rockwell hardness BSS-B80.

(3) Packing Nut, Part 3. Bar, aluminum bronze,
CDA alloy 636, stress relicved, modified as shown
below.

" After any necessary cold finishing or straigntcning,
the finished bar stock shall be subjected to a thermal
stress relicf. The bar stock temperature shall attain
700°F minimum for 1 hour minimum.

After the thermal stress relief, no additional finish-

*Material certification is required in accordance with 6.15.3



ing or straightening shall occur, and the matcrial shall
mcct the following mechanical propertics:
(a) Ultimate Tensile Strength. 45,000 psi mini-
mum,
(b) Yield Strength (0.5% Extension). 25,000 psi
minimum,
(c) Llongation in 2 Inches. 30% minimum.
(4) Packing Follower, Part 8; Packing Ring, Part
7. Bar, aluminum bronzc CDA alloy 636 as cxtruded
or rolled.
(5) Stem, Part 2. Bar, moncl, ASTM B164, Class
A" or B,'° cold drawn and stress relicved.
(6) Packing, Par1 6; Cap Gasket, Part 8. Tcllon,
100% Virgin TFE (unfillcd).
(7) Solder. Tin-1cad, ASTM B32, alloy S0A.
(8) Fluorinated Lubricant. Occidental-Hooker HO-
125 or the cquivalent.
CDA alloy 636 has the following composition
limits, except that the Icad content has been modificd
as noted.

Element Percentage
Copper and the sum
of other named elements 99.5 min
Lcad 0.0]1 max forpan 3
0.03 max for pans
1,4,and 7
Tin 0.20 max
tron 0.10 max
Silicon 0.7-13
Aluminum 3.04.0
Nickel 0.15 max
Zinc 0.35 max
Arscnic 0.15 max

Each individual pour shall mcet these composition
Timits.

The valve body shall be forged and shall contain no
laps scams, porosity, or other objectionable defects.
The data shown in Figurc 12 plus a forging idcntifica-
tion symbol, traccable to the heat number(s) from
which the forgings were produced, shall be forged,
stamped, or engraved into the body. Forgings shall be
clcancd to a bright or matte finish and shall have the
dic-flash removed. No mechanical finishing of the
valve body (such as buffing, pecning, grinding, or
blasting) shall be permitted.

Aluminum bronze bar stock for the caps shall be
stress relieved. Surface hardness afier stress relicving
shall be not more than Rockwell B8O nor Icss than
Rockwell BSS. Bar stock shall be stress relicved at
700°F minimum for at lcast 1 hour.

The finish machined packing nuts shall be stress
rclicved at 700°F for a minimum of 1 hour.

6.153 Material Certification Requirements. The
seller shall require the manufacturer(s) of aluminum
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bronze materials to furnish mill certification, including
the results of tests to determine the chemical composi-
tion, tensile strength, yicld strength, and hardness of
the materials. The tests shall be conducted in accor-
dance with the applicable test imncthods referenced in
ASTM B249,

Mill test reports shall be obtained for cach scparate
lot of material produced by a different mill manufac-
turing process or of a diffcrent size, such as forging
stock, as-extruded bar, and rollcd and tempered (stress-
rclicved) bar. The mill test reports shall incluidc heat
numbers from which the manufactured products were
produced.

The scller shall obtain a manufacturer’s certification
that the Moncl material supplicd has been manufac-
turcd and tested in accordance with ASTM B164.

The scller shall submit certification in writing that
all materials requiring mill certification in 6.15.2
conform to the specification requirements.

6.15.4 Manufacturing Requirements. All pants
shall conform to the dimensional requirements of
Figure 12. In addition to the specific requircments of
the drawing, acceptable practices such as dcburring,
breaking comers, and the like shall be used in the
machining and finishing of parts. Close control over
the manufacture of thrcaded clement shall be main-
tained to meet the drawing requircments. Threads
shall conform to applicablc Amcrican National
Standards for manufacturing and gaging, modificd as
nccessary to conform to the drawing, The applicable
standards arc ANSI/CGA V-1-1977 for tapcred NGT
thread, ANSI B1.5-1977 for Acme threads, and ANSI
B1.1-1982 and ANSI/ASME B1.1a-1984 for the
straight thrcads.

6.15.5 Cleaning. Prior to tinning, the valve bodics
shall be degreased. Prior to assecmbly, all parts,
including valve bodics, shall be clcancd to remove all
traces of machining lubricants, mctal chips, and other
forcign substances. A chlorinated-hydrocarbon,
solvent-degreasing procedurc is acceptable for removal
of lubricants.

6.15.6 Tinning. Prior to asscmbly, onc valve body
out of cach fifty shall be sclected at random for ship-
ment without tinning. The remaining bodies shall have
the tapered inlet thread tinned over its full length with
a uniform coating of tin-lcad soldcr, ASTM B32 alloy
S0A. The thread roots shall be filled approximately
half full. The tinning flux uscd shall be suitable for use
with the afuminum bronze alloy. The composition of
the solder in the pot shall be certificd correct prior to
its use.

Tinning shall be accomplished by dipping the
tapered thread into a pot of solder maintained at the
proper temperature. The tinning tempcerature range
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shall be included in the seller’s proposed procedurcs
and submitted for approval. The inlet shall be plugged
to prevent entry of solder or flux into the port, or
solder and flux entering the port shall be completely
removed. The body shall be preheated prior to
dipping. Exccss solder shall be removed and the valve
allowed to cool without quenching before the flux
residuc is removed. Al traces of the flux shall be
removed.,

6.15.7 Assembly. Parts shall be assembled as
shown in Figure 12. Cleanliness control shall be exer-
ciscd to ensure that parts and assemblics are not
contaminated during or after asscmbly. Care shall be
excercised during assembly 1o avoid damage to the
thrcaded clements and to ensure that all packing parts,
including a full complement of packing, arc installed.
During asscmbly, a very light coat of fluorinated
lubricant shall be carcfully applicd only to the Acme
thread, the tapered surface of the stem, and the packing
nut thread.,

Alter the packing parts have been installed and with
the valve stem fully closed, the packing nut shall be
tightened to compress the packing. Only a six-point
socket wrench shall be used to apply or break the
torque on the nut. The torque for initial packing
compaction shall be in the range of 120 10 150 foot-
pounds as mcasured by an indicating torque wrench.
after the packing has been compresscd, the top surface
of the packing nut shall be flush with, or be not more
than 3/32-inch below, the shoulder of the wrench grip
of the stem. Variations outside this range indicate
improper packing or nonconforming parts, and the
deficicncy shall be corrected.

6.15.8 Testing

CAUTION
Air pressure tests shall be applicd with
extreme caution to prevent personal injury.
Pressure shall be raised slowly to the test
pressure. The valve packing nut, cap, and
body threads shall not be tightened with the
valve at high pressure. The pressure shall be
bled off before any components are retight
encd, and the test pressure shall be restored
slowly. The air pressure source shall be
valved off when the test pressure is attained,

Each valve shall be pressure tested for leak-tight-
ness, as follows:

(1) On a test bench or fixture, couple the 1-inch, 11-
122 NGT inlet port to a high-pressure air source,
filtcred and oil free. '

(2) Open and close the valve stem twice, using not
morc than 55 foot-pounds torque, 10 scat the valve,
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The usc of an adjustable or indicating torque wrench is
required. Application of excessive torque will damage
the valves and lead to their rcjection.

(3) Pressure test for scat leakage at 400 psig by
bubble bottle, by striking a soap bubble across the face
of the valve outlet, or by immersing the valve in water.
No leakage shall be permitied. The valve stem shall
not be overtorqued to stop a leak.

- (4) If no scat leakage is found, blced off the
pressure, cap the outlet sccurcely, and open the valve
approximatcly halfway. Pressure test the entire valve
10400 psig. No leakage shall be permitied past the
stem, around the cap or packing nut, or through the
body, as determined by application of the soap test
solution all over the exterior of the valve or by
immersion in water,

(5) If lcakage at the stem or at the cap occurs, the
corresponding packing or gasket may be retightened
(sce “caution” above) and the test repeated. Excessive
force shall not be used in an attempt to climinate the
leak. The maximum torque permitied to retighten the
packing nut is 150 foot-pounds and to retighten the cap
is 50 foot-pounds. Valves that show leakage at the
juncture of the packing nut, cap, or coupling threads
with the body threads shall be carcfully examined for
possible porosity in the valve body in the threaded
arcas. Parts showing any evidence of porosity shall
not be uscd.

(6) Valves that fail 1o pass cither pressure test shall
be removed from the test fixture and immediatcly
scgregated and tagged to prevent mixing with accept-
able valves. Valves rejected owing to packing lcaks
may be repacked and retested.

(7) After a valve has been tested and found accept-
able, and while it is still coupled to the text fixture, any
soap solution shall bc washed off completely with
waicr and the valve blown dry. A scm ipcrmanent mark
shall be made on the cap to indicate acceptance.

6.15.9 Packaging. Onc untinned valve shall be sent
with each lot consisting of fifty valves or less. As far
as possible, all valves in one lot shall be sent in a
single shipment. Each valve shall be packaged in an
individual carton together with a protective packing
material to fill the voids in the carton and aflord
protection during shipment and handling. Each carton
shall be identificd with the lot number appearing on the
inspection report, and the cartons containing untinned
valves shall be identificd. Individual cartons shall be
placed in a common containcr for shipment, and a
copy of the inspection report shall be placed inside the
shipping containcr. The shipping containcr shall be
sturdily constructed to prevent damage to the contents
during shipping. The shipping container shall be
identificd with the purchase order number and lot
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number, in addition to the purchaser's name and
address.

6.15.10 Certification. The manufacturer shall
certify in writing to the purchaser that the valves
comply with all fabrication, test, and cleanliness
requirements specificd in this standard.

7. Quter Protective Packagings

7.1 General. Outer protective packagings are essential
for the protection of cylinders against the relcase of
UF cnriched to more than 1 wt % from puncture or
firc should a transportation accident occur. A breach
of the cylinder could allow uncontrollcd geometrics of
enriched UF, which could result in a criticality
incident. Proper maintenance of the outer protcctive
packaging is esscntial so that the integrity of the
package as a fire and shock resistant housing will be
assurcd. The outer protective packaging shall be kept
structurally sound, provide a tight scal between the
cover and base and be protected from damage to the
insulation by moisture. The minimum inspection and
maintcnance requircments are listed in 7.4.

7.2 Design

7.2.1 Design Certification. Outer protective pack-
aging for the transport of non-LSA enriched UF, shall
be designed and fabricated in accordance with the
appropriate specification in 49 CFR, Part 178 [6) or in
accordance with the requirements of an NRC or DOE
Certificate of Compliance.

7.2.2 NRC Certified Outer Protective Packaging
Designs. A listing of NRC centificd designs can be
found in the Dircctory of Certificates of Compliance
for Radioactive Material Packages, NUREG-0383.

7.3 Fabrication

7.3.1 Manufacturer Qualifications. All outer
prolective packagings, including DOT specification or
DOE or NRC approved designs, shall be fabricated in
accordance with an NRC approved quality assurance
plan meeting the requirements of 10 CER 71, Subpart
H or ANSI/ASME NQA-1-1986 and ANSI/ASME
NQA-1a-1986, or both. Prior to fabrication, a specific
quality assurance plan shall be prepared for the
manufacture of the protective packaging to be fabri-
cated. The specific quality assurance plan shall mect
the requirements of and be approved by the NRC,
DOE, or other regulatory body having jurisdiction of
the procurement.

7.3.2 Fabrication Tests and Certifications. The
manufacturcr shall fabricate the outer protective
packaging in accordance with 49 CFR, Part 178 (6] or
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drawing approved in an NRC or DOE Certificate of
Compliancé. The manufacturer shall provide a
certification for the weight of each completed packag-
ing. The tarc weight shall also appear on the packag-
ing nameplate. The scalcs uscd for the weight certifi-
cation shall be accurate to £0.15%. All welding shall be
performed by ANSI/AWS or ANSI/ASME code
qualified welders qualificd in accordance Section IX of
the ANSI/ASME Boiler and Pressure Vessel Code or
Scction 5 of ANSI/ASME D1.1-1986. The manufac-
turer shall provide the owner with certifications of
weld procedures, welder qualifications and other cert-
fications necessary to confirm that the packaging meets
the requircments of 49 CFR Part 178 and ANSI N14.1-
1987. The owner shall retain copies of all certifica-
tions and other manufacturing data furnished by the
manufacturer throughout the use or owncrship of the
protective packaging.

7.4 In-Service Inspections and Maintenance

7.4.1 Routine Operational Inspections. The outer
protcctive packaging shall be inspected by cach
shipper or by an agent of the shipper in accordance
with written inspection procedurcs prior to each use to
ensure its integrity. The inspection shall be docu-
mcented on an inspection form preparcd specifically for
each type of outer protective packaging uscd. The
inspection shall be performed by personnel trained in
the inspection of the type of outer protective packaging
uscd. The following shall be cause for further investi-
gation or removal from scrvice for repair: excessive
warping, distortion, or other damage of the liner or
shell that would prevent a tight closure of the package,
allow excessive clearances from the inner container
within the liner, reduce the assembly fastener strength
of the container, reduce the thermal insulation thick-
ness in any arca or otherwise make the integrity of the
outer protective package questionable as a fire and
shock resistant housing. The outer proteclive packag-
ing shall also be inspected for evidence of the inleak-
age of waler into the packaging. Any evidence of
inlcakage of water shall require an investigation of the
packaging to determine the amount of water present in
the packaging. The packaging may be required to have
the weight recertified if found necessary by the
investigation. The water shall be removed prior to
repair of the outer protective packaging. Any noncon-
forming conditions found by the inspector shall be
referrred to personnel designated by the shipper to
evaluale for the use, repair, or condemnation of
protective packaging. The representative of the
shipper shall contact the owner and user of the
protective packaging for rccommendations conceming
any repair or modification of the packaging.
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7.4.2 Periodic Inspections, Tests, and Recertifi-
cation. In addition 10 the routinc inspections per-
formed prior to cach use, cach protective packaging
shall be recertificd every § years. This recertification
shall include the inspections specificd in 7.4.1 and
detailed inspection for degradation of welds and the
presence of rusting of the protective packaging. Welds
shall reccive a full visual inspection for the presence of
cracks. Any weld defect shall be repaired in accor-
dance with 7.4.3 prior to returning the protective
packaging to-service. Ary questionable condition of a
weld shall be subject 1o further examination, such as
dyc penctrant testing, to assure that no cracks are
present. Outer protective packaging shall reccive a full
visual inspection for rusting and the presence of
corrosion. This inspection shall include assurance that
corrosion has not reduced the skin wall thickness by
10% of the nominal thickness. When visual inspection
cannot assure sufficicnt wall thickness, other examina-
tions shall be utilized, such as ultrasonic testing, to
assurc acceptability.

74.3 Repairs. All repairs shall be performed by
compctent sources. All repairs that require welding
shall be made by welders who are qualificd in accor-
dance with Scction IX of the ANSI/ASME Boiler and
Pressure Vesscl Code or Section S of ANSI/AWS D1.1-
1986. The repair shop shall provide certification of
weld procedures and welder quatifications. Any
repairs that required partial or total replacement of the
insulation shall be performed in accordance with an
NRC approved quality assurance plan mecting the re-
quircments of 10 CFR 71, Subpant H or ANSI/ASME
NQA-1-1986, and ANSI/ASME NQA-1a-1986, or
both. Caution should be exerciscd to perform welding
in a manner that docs not damagc adjacent thermal in-
sulation or wood malcrial by charring. Any repairs
that result in a significant weight change should be
causc for recentification of the total outer protective
packaging weight.

8. Shipping

8.1 Cjylinders

8.1.1 Full Cylinders. Full cylinders to be shipped
shall be packaged as specified in Section §.

8.1.2 Empty Cylinders. Empty cylinders with
valve protection may be shipped without outer protec-
tive packaging provided the residual quantitics
(“hecls™) of uranium, considered to be in the form of
UF, are not exceeded as follows:
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Cylinder Heel Maxmum

Maodel No. (b){10] U, wi%{10}
5A or 5B 0.1 100.00
8A 0 12.50
12A or 12B 1.0 5.00
jon* 25.0 5.00
48A' or 48X 50.0 4.50
481 or 48Y 50.0 4.50
48G or 4811 50.0 1.00

480, 480M, 480M Allicd

or 48T 500 1.00

“This cylinder replaces the 30A cylinder. The 30A cylinder has the
same heel and maximum ™'U limit as the 30B.

'Cylinder 4BA and 48F arc identical to 48X and 48Y', respectively,
except that the volumes are not cenificd.

8.1.3 Cylinders. Clcan cylinders, including new
cylinders, may be shipped with no special precautions
other than those uscd in normal shipping opcrations,
provided the shipper is confident that no residual con-
tamination remains in the cylinder that has a specific
activity that exceeds 0.002 p Ci/g (which would
classify it as a radioactive matcrial in accordance with
49 CFR 173.403). If this condition cannot be assured
the cylindershall be shipped in accordance with 49
CFR 173.427 or Scction 5 of this standard and appli-
cable DOT rcgulations. All bare cylinders shalt
incorporate a feature such as a scal that, while intact,
shall providc assurance that the package has not been
illicitly opcned.

8.2 Valve Protectors and Seals. Valve protectors
shall be uscd on all cylinders (except new and cleancd
oncs) that arc not contained in an outer protective
package during shipment. All UF, packages when
shipped shall incorporate a feature, such as a scal
which, while intact, shall provide assurance that the
package has not been illicitly opencd.

8.3 Labeling. Packages shipped in accordance with
5.2.1 (noncxclusive usc LSA Material shipment) and
CFR 172.403 displayed on the label, and the label shall
be sclected in accordance with 8.3.1 through 8.3.4.

8.3.1. Radioactive White-I Label. The white-]
label shall be used for radiation not exceedding 0.5
millirem per hour at any point on the external surface
of the package. The white label is not authorized for
Fissile Class Il packages.

8.3.2 Radioactive Yellow-1I Label.. The ycllow-11
label shall be used for packages exceeding the white-I
Iimits but which have radiation levels not exceeding 50
millirem per hour at the package surface and a trans-
port index not exceeding 1.0.
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8.3.3 Radioactive Yellow-III Label. The ycllow-
1T label shall be uscd for packages exceeding the
yellow-IT limits, that is with radiation levels exceeding
50 millirem/hour at the package surface or a transport
index exceeding 1.0.

8.3.4 Corrosive Labels. corrosive Icbels shall be
applicd to all packages containing UF,, except those
transported in accordance with 5.2.2 (cxclusive use
LSA shipments) or 8.1.3 (when the cylinder is suffi-
cicntly clean to be classed nonradioactive or is shipped
in accordance with 49 CFR 173.427 for cmpty
packaging).

8.4 Placarding

8.4.1 Radioactive Placards. "Radioactive”
placards shall be displayed on all conveyances
transporting uranium hexafluoride in accordance with
5.2.2, and on all conveyances transporting a package
labeled "Radioactive Yclow-111."

8.4.2 Corrosive Placards. "Corrosive” placards
shall be displaycd on all conveyances transporting UF,
for which the gross weight of UF, plus packaging
exceeds 1000 pounds.

8.5 Marking

8.5.1 Low Specific Activity UF, in Less Than
Truckload (Nonexclusive Use) Conditions. Cylinders
transported in accordance with 5.2.1 shall be marked
with:

(1) USADOT 7A Type A

(2) Radioactive matcrial

(3) Uranium hexafluoride, low specific activity

(4) UN 2978

(5) Name and addrcss of consignor or consignee

(6) Gross weight

8.5.2 Low Specific Activity UF, Under Exclusive

AMERICAN NATIONAL STANDARD N14.1-1987

Use Conditions. Cylinders transported in accordance
with 5.2.2 shall be marked "RADIOACTIVE-LSA" in
accordance with 49 CFR 173.425(b)(8).

8.5.3 Marking of Packages of UF, Enriched to
Greater Than 1 wt% #*U. Packages uscd to transport
UF, enriched to greater than 1 wi% 23U shall be
marked as follows as specificd in the applicable NRC
certificate of compliance or DOT/IAEA competent
authority certificatc and DOT regulations:

(1) Barc cylinders containing "heels” shall comply
with 8.5.1

(2) DOT specification outer protective packages
shall be marked with the DOT specification number in
conjunction with "USA-DOT-" (for cxample, "USA-
DOT-20PF-1%), and if the inner shell is constructed of
stainlcss steel, the type of stainless steel used (for
cxample, "304L-SS")

(3) NRC and DOE certificd outer protective
packages designs and DOT specification outer protec-
tive packages that will be exported shall be marked
with the package design identification number, such as
"USA/4904/AF"

(4) All protective outer protective packages shall be
marked per DOT regulations:
(2) Uranium hexafluoride, fissile
{b) UN 2977
(c) Name and addrcss of consignor or consignce
(d) Gross weight '
() Typc A

8.6 Shipping Papers. Complecic transportation docu-
mentation (shipping) papers shall accompany cach
shipment. All of the information required by the DOT
regulations (49 CFR Part 172, Subpart C) shall be
included.
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