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7.0
7.1

OPERATING PROCEDURES

Procedure for Loading
Loading the NPC Packaging
Packaging
Procedure

delineates the procedures for loading a payload into the NPC packaging. Reference
This section delineates
to specific NPC packaging components may be found in Appendix 1.3.1, Packaging General
Arrangement Drawings.
Arrangement

IIII

7.1.1
Preparation of the NPC for Loading
Loading
7.1
.I Preparation
1. Outer Confinement Assembly (OCA) Body - Visually inspect the silos for the ICCAs and
1.
of each silo.
verify they are clean and dry. A silicon rubber pad must be located in the bottom of
2. OCA
OCA Body
Body - Visually
Visually inspect
inspect the
the 16
16 threaded
threaded lugs
lugs for
for damage
damage and
and verify
verify aa threaded
threaded insert
insert is
is
present in each lug, fully seated and undamaged.

I

3. OCA Body - Visually verify that each of
of the 24 holes for attaching
attaching the four OCA closure
strips contain a thread insert which is fully seated and undamaged.
- Visually inspect all external surfaces for damage.
damage. The maximum acceptable
acceptable
4. OCA Body II2-inch deflection.
deflection.
dent or bulge is a 112-inch
5. OCA Body - Visually verify that the plastic vent plug on each container side (4 total) is in
5.
secured.
place and tightly secured.
- Visually verify that the exposed polyurethane
polyurethane foam is in good condition and the
6. OCA Body outlines for the ICCA lock ring locations are clearly stenciled
foam.
stenciled on the foam.
7. OCA Body - Visually verify the stainless
stainless steel channel receptacle for the ceramic fiber
braided rope in the lid is in place and undamaged.
8.
- Visually inspect the external
surfaces of the lid for handling damage.
8. OCA Lid external surfaces
damage. Maximum
acceptable dent or bulge is a 112-inch
II2-inch deflection.
deflection.
9. OCA Lid -- Visually verify the presence
presence of the ceramic fiber braided rope around the inside
periphery of the lid and inspect that it has no tears,
tears, deterioration
deterioration or other damage
damage and is
tightly adhering.
adhering.
10.
polyurethane foam
foam is in good condition.
condition.
10. OCA Lid -- Visually verify the exposed polyurethane
11.
11. Inner Containment Canister Assembly (ICCA)
(ICCA) -- Visually verify no dents
dents in ICCA exterior
greater than 114-inch
114-inch deep.
deep.
12.
12. ICCA -- Visually verify the silicon
silicon rubber gasket in the lid is clean,
clean, in good condition with no
tears or cuts,
tightly adhering.
cuts, and is tightly
adhering. Visually verify the rolled edge
edge mating
mating gasket surface
surface at
the top of the ICCA body is clean,
smooth
and
undamaged.
clean,
undamaged.
13.
Visually verify the ICCA interior
13. lCCA
ICCA --Visually
interior is clean and dry.
dry.
14.
14. ICCA -- Visually verify the lock ring is undamaged and the 5116-inch
5116-inch bolt threads
threads are not
stripped or deformed.
Replace
the
lock
ring
bolt
nut
with
a
new
one
after
each
use.
one afier
use.
deformed. Replace
15.
15. When deviations
deviations to items
items 1,5
1, 5 and 13
13 are
are found,
found, the
the item
item is
is corrected before release
release to
loading.
loading.
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2, 3, 4, 6, 7, 8, 9, 10, 11, 12 and 14 are identified, the package or packaging
16. When deviations to items 2,3,4,6,7,8,9,
component is immediately removed from service, identified as non-conforming material, and dispositioned
thelO
1, Subpart approved QA Plan.
in accord with written procedures including the
10 CFR 771,

7.1.2
7.1.2

the Payload into the NPC
Loading the

1. The uranium oxides and compounds payload are secured in plastic receptacles (e.g. bags, bottles, etc.).
of the certificate are conformed to paying particular attention to assuring the
Verify that all the conditions of
authorize contents limitations are complied with and that the contents as loaded will not exceed a Type A
of material.
quantity of
ICC A body, the ICCA lid shall be positioned on top of the ICCA
2. After loading the payload inside the ICCA
adhering. Install
body. Visually verify the silicon rubber gasket is clean, without tears or cuts and is tightly adhering.
of the
the lock ring around the lid and tighten up the lock ring bolt while tapping the outer circumference of
lock ring with a small rubber hammer to assure the lock ring is fully and tightly secured. Torque the lock
- 51)
50 Ib-in.
ring bolt to 35 3. Unless the ICCAs are already positioned in the OCA, pick up the loaded ICCA with a special lifting
harness attached to the periphery of
of the lock ring and insert it carefully into the OCA silo.
silo. Insert the
balance of
of the ICCAs in a like manner.

4. Assure that the lock ring bolt for each ICCA is oriented within the outline stenciled
stenciled around the top of the
silo.
silo.

5. Using a special lifting sling, attach a lifting eye to each of the four threaded holes located near the comers
alignment marks on the side of
of the OCA lid. Lift the lid and position it over the OCA body so that the alignment
the OCA lid and body line up correctly.
66.. Lower the OCA lid in place and secure with sixteen (16) 112-inch
1/2-inch socket head cap screws. Visually verify
deformed. Tighten the bolts around the periphery
prior to assembly that the bolt threads are not stripped or deformed.
Ib-ft.
of the OCA lid and then final torque to 50 ± 5 lb-ft.

+

7/16-inch hex bolts. Visually verify
7. Install the four OCA closure strips and secure with twenty- four (24) 7116-inch
deformed. Final torque the bolts to 40 f
± 5 lb-ft.
prior to assembly that the bolt threads are not stripped
stripped or deformed.
8. Install 5/16-18
from
5116-1 8 screws
screws into the four stainless steel locating "buttons"
"buttons" on the OCA lid to prevent them from
being used as lifting
devices for the NPC package during transport.
lifting devices
9.
9.

Install plastic or rubber weather plugs in sixteen (16) bolt hole locations
locations in top ofOCA
Install
of OCA lid.

7.1.3

Final
Final Package
Package Preparations
Preparations for Transport

I.
closure strips
1. Install
Install the two tamper-indicating
tamper-indicating seals near the OCA closure
strips located on opposite sides of the
container.
container,

'.

2.
radiation for each package per 49CFR §$173.441
173.4411.
2. Monitor external radiation

3. Determine
Determine the surface
surface contamination
contamination levels for each NPC package
package per 49CFR § 173.443.
173.443.
4.
173.403.
4. Determine
Determine the transport
transport index for the loaded NPC package
package per 49 CFR § 173.403.
2

5. Complete
Complete all necessary shipping
shipping papers in accordance
accordance with Subpart
Subpart C
C of 49
49 CFR 172
172'..

I Title
for Shipments
Title 49, Code
Code of Federal
Federal regulations
regulations Part 173
173 (49CFR
(49CFR 173),
173), Shippers
Shippers -- General Requirements
Reyuirements.for
Shipments and
Packagings, I1 - I1-97
-97 Edition
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6. Utilizing only the forklift pockets, raise and move the NPC package into the transport vehicle
(i.e., sea-land container, enclosed truck, etc.). The NPC package may be stacked up to a
of two packages.
height of
7. Install and secure the stainless steel covers over each forklift pocket using the 114-20UNC
1I4-20UNC
machine screws and washers.
of one horizontal restraint having a minimum width of
of 2.18 inches on each
8. Install a minimum of
side and top of
of the NPC package. When using a single side restraint configuration,
configuration, the
of the NPC package. A single top
restraint shall be installed at least 23 inches above the base of
centerline of
of the package.
restraint shall be installed proximate to the centerline

7.2

Procedures for Unloading the Package
Procedures

delineates procedures for unloading the NPC.
This section delineates

7.2.1
7.2.1

Unloading the Transport Vehicle

1. Open the transport vehicle and carefully remove the restraints
restraints from around the NPC package
I.
facilitate unloading.
to facilitate

2. Remove the stainless steel covers from two adjacent forklift
forklift pockets to provide access for
handling equipment. The remaining stainless steel covers over the other forklift pockets may
be removed as necessary to handle the NPC package.
forklift pockets, remove the package from the transport vehicle using
3. Utilizing only the forklift
appropriate handling equipment and the forklift
forklift pockets on the bottom of
of the NPC package.

7.2.2

Removal
from the NPC Package
Package
Removal of the Payload
Payload from

1.
1. Remove the two tamper safe seals and the twenty-four (24)
(24) hex bolts securing
securing the four OCA
closure strips.
strips.
2.
2. Remove the OCA closure
closure strips
3. Remove the sixteen (16)
screws securing
(16) socket head cap screws
securing the OCA lid to the OCA body.
4. Using a special lifting sling, attach
attach a lifting eye to each of the four
four threaded
threaded holes located
near the comers
corners of the OCA lid. Carefully lift and remove the OCA lid from
from the OCA body.
It may be necessary to tap the sides
of
the
lid
with
a
rubber
hammer
to
facilitate
sides
facilitate the lid
removal.
removal.
5. Attach a special lifting
lifting sling
sling to the periphery of an ICCA and pull it up and out of the OCA
silo.
silo. Repeat for the remainder of the ICCAs.
ICCAs.
6.
6. Use a wrench to loosen and remove the nut securing
securing the lock ring
ring bolt on the ICCA.
ICCA. Remove
Remove
the lock ring and ICCA
ICCA lid.
lid.
2
2Title
Title 49, Code
Code of Federal Regulations,
Regulations, Part 172
172 (49
(49 CFR
CFR 172),
172), Hazardous Materials
Materials Tables
Tables and Hazardous
Hazardous
Communications
Regulations,
1-1-97
Edition.
Communications Regulations,
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of
7. Remove the uranium contents by carefully lifting the receptacle and packing material out of
ICC A or by upending the ICCA with a special fixture and allowing the receptacles to be
the ICCA
pulled/slide out.
pulledlslide

7.2.3

Final Package Preparations for Transport of Unloaded NPC

COinplete all required shipping papers in accordance
accordance with Subpart C of
of 49 CFR 172.
172.
1. Complete
§71.85(c) and Subpart D of
of 49
2. NPC package marking shall be in accordance with 10 CFR $71.85(c)
of 49 CFR 172.
172. Package labeling shall be in accordance with Subpart E of
CFR 172.
of 49 CFR 172.
Packaging placarding shall be in accordance
accordance with Subpart F of
172.

7.3

Preparation of an Empty Packaging
Packaging for Transport
Preparation

Previously used and empty NPC packagings shall be prepared and transported per the
of 49 CFR $§ 173.428,
173 .428, Subpart I.
requirements of
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MAINTENANCE PROGRAM
PROGRAM
ACCEPTANCE TESTS AND MAINTENANCE
8.1

Acceptance Tests

of 10 CFR §71.85(c)',
§71.85(c)l, this section discusses the inspections and tests to be
Per the requirements of
performed prior to first use of
of the NPC package.

8.1.1
8.1
.I Visual Inspections
of construction and welds shall be examined in accordance with
All NPC packaging materials of
1.3.1, Packaging
Packaging General Arrangement
Arrangement
the requirements delineated on the drawings in Appendix 1.3.1,
of 10 CFR §71.85(a).
§71.85(a).
Drawings, per the requirements of

8.1.2

8.1.2.1

Structural and Pressure
Pressure Tests
LiftinglTie-Down Device Load Testing
Testing
LiftingITie-Down

lifting/tiedown devices
The NPC packaging does not contain any liftingltiedown
devices that require load testing.

8.1.2.2

Testing
Containment Vessel Pressure Testing

Per the requirements of
of 10
Containment Canister Assemblies (ICCAs),
(ICCAs),
10 CFR §71.85(b), the Inner Containment
polyethylene, shall be pressure tested to 150%
150% of
prior to wrapping with cadmium and polyethylene,
of the
integrity. The MNOP of the
Maximum Normal Operation Pressure (MNOP) to verify structural
structural integrity.
6.1 psig. Thus, each ICCA is required to be pressure tested to 6.1 x 1.5
=
1.5 =
ICCAs is equal to the 6.1
9.1 psig minimum. However, since the ICCA design pressure is greater than this pressure, each
9.1
ICCA shall
24.0-psig design pressure.
pressure.
shall be tested to the 24.0-psig
testing, the base material
Following containment vessel pressure testing,
material and the welds directly
directly related to
the pressure
pressure testing of the containment vessels shall be visually inspected for plastic deformation
2
or cracking
D1.6
1.62,, as delineated on the drawings
drawings in Appendix 1.3.1,
1.3.1,
cracking in accordance
accordance with AWS D
Arrangement Drawings. Indications
Indications of cracking
Packaging General Arrangement
cracking or distortion
distortion shall be
recorded on a nonconformance report and dispositioned
dispositioned prior to final
final acceptance
acceptance with the
cognizant quality assurance
assurance program.

8.1.3
8.1.3

Fabrication
Fabrication Verification Leak
Leak Tests
Tests

The NPC packaging
packaging does
does not contain any seals
seals or containment
containment boundaries
boundaries that require
require leak testing.
testing.

'

I Title
Radioactive
Title 10,
10, Code
Code of Federal Regulations,
Regulations, Part
Part 71
7 1 (10
(10 CFR
CFR 71), Packaging and Transportation
Transportation of
ofRadioactive
Material,
Material, \-1-98
1 - 1-98 Edition.
Edition.

2

ANSIIA
WS Dl .6,
WS).
ANSIIAWS
.6, Structural Welding
Welding Code
Code -- Stainless
Stainless Steel,
Steel, American
American Welding
Welding Society
Society (A
(AWS).
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Component Tests
Tests
Component

8.1.4.1

Polyurethane Foam

the requirements and acceptance
acceptance criteria for installation, inspection, and
This section establishes the
of rigid,
rigid, closed-cell, polyurethane
polyurethane foam utilized
utilized within the NPC packaging.
packaging.
testing of

8.1.4.1.1
8.1.4.1
.IIntroduction and General Requirements
of a specific
The polyurethane foam utilized within the NPC packaging is comprised of
"formulation" of
of foam constituents (i.e., mix of
of chemical constituents)
constituents) that defines the foam's
"formulation"
characteristics such as density,
density, compressive stress and specific heat. Based on the foam's
characteristics
physical requirements, chemical constituents are combined into batches containing multiple parts
handling. Therefore, a foam "batch" is defined as mixing into
(e.g., parts A and B) for easier handling.
vats a specific foam formulation
formulation for each part. Based on the foam's physical requirements,
requirements,
portions from each batch part are combined to produce the liquid foam material for pouring into
"pour" is defined as apportioning
apportioning the pouring batch
the component to be foamed. Thus, a foam "pour"
parts into a desired quantity of
of liquid foam material for subsequent installation (pouring).
(pouring).

8.1.4.1.1.1
Foam Chemical
Chemical Composition
8.1.4.1
. I .I Polyurethane Foam
polyurethane foam is as
The foam supplier shall certify that the chemical composition of the polyurethane
delineated below, with the chemical component weight percents falling
falling within the specified
specified
addition, the foam supplier shall certify that the finished
finished (cured)
ranges. In addition,
(cured) polyurethane foam
trichloromonofluoromethane (Freon 11).
1I).
does not contain halogen-type flame retardants or trichloromonofluoromethane
Phosphorus
.. ...O%
0% - 2%
Phosphorus..............
...............
Silicon
..................
.........
< 11%
%
......................
Silicon..
...<
Chlorides
. ...........<
< 0.18%
...................
Chlorides...........
0.18%
Other.
................<
< 11%
%
..........................
Other...............

Carbon
.............
.. .. ..50%
50% - 70%
Carbon..
...............
Oxygen
......
... ..........14%
14% - 34%
Oxygen..
...............
Nitrogen ................
................ 4% - 12%
12%
Hydrogen ...............
6.4% - 10%
Hydrogen.
............. .6.4%
10%

8.1.4.1.1.2
8.1.4.1.I.2

PolyUrethane
Polyurethane Foam
Foam Constituent Storage
Storage

The
polyurethane foam
The foam
foam suppliers
suppliers shall
shall certify
certify that the polyurethane
foam constituents
constituents have been properly stored
stored
prior to use,
use, and
and that the polyurethane
polyurethane foam
foam constituents
constituents have been used within their shelf life.
life.

8.1.4.1.1.3
8.1.4.1 . I .3

Foamed
Foamed Component
Component Preparation
Preparation

Prior to the
the in-situ foam
foam installation,
installation, the foam
foam supplier
supplier shall
shall visually verify
verify that adequate
adequate
bracing/shoring
bracindshoring of the
the component shells
shells is
is provided to maintain
maintain the
the dimensional
dimensional configuration
configuration
throughout
throughout the
the foam
foam pouring/curing
pouring/curing process.
process. This
This bracing/shoring
bracinglshoring is
is required
required to
to resist the
the
internal
pressures
generated
during
the
foam
pouring/curing
process.
internal pressures generated during the foam pouring/curing process.

8.1.4.1.1.4
8.1.4.1.I.4

In-Situ
In-Situ Polyurethane
Polyurethane Foam
Foam Installation
Installation

The
The direction
direction of
of foam
foam rise
rise for
for in-situ
in-situ foam
foam installation
installation and
and prefabricated
prefabricated foam
foam slabs
slabs shall
shall be
be
parallel
part, OCA
OCA body and
and
parallel with
with the
the vertical
vertical axis
axis of
of the
the package.
package. The
The surrounding
surroundingwalls
walls of
of each
each part,
OCA
lid,
where
the
liquid
foam
material
is
to
be
installed
shall
be
between
55
OF
and
95
OF
prior
OCA lid, where the liquid foam material is to installed shall be between 55 OF and 95 OF prior
to
to foam
foam installation.
installation. Measure
Measure and
and record
record the
the component
component wall
wall temperature
temperature to
to an
an accuracy
accuracy of
o f±2
f2
OF
prior
to
foam
installation.
"F prior to foam installation.
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In the case of multiple pours into a single
component, no pour-to-pour interface
single foamed
foamed component,
interface shall
shall
occur within eight inches of the closure interface
interface on the DCA
OCA body. In addition,
addition, the cured level
of each pour shall be measured and recorded to an accuracy
accuracy of ±l-inch.
+1 -inch.
Measure and record the weight of liquid foam material installed during each pour to an accuracy
accuracy
of±lO
of +lo pounds.
For in-situ foam,
foam, all test samples shall be poured into disposable
disposable containers
containers at the same time as
the actual pour it represents,
represents, clearly marking the test sample
sample container
container with the pour date and a
slabs, all test samples
unique pour identification number.
number. For foam slabs,
samples shall be taken from
fiom the
actual foam slabs
that
will
be
utilized
in
the
NPC
packaging.
All
test
samples
shall
slabs
shall be cut from a
larger block to obtain freshly
freshly cut faces.
faces. Prior to physical testing,
testing, each test sample
sample shall be
cleaned of superfluous foam
foam dust.
dust.

8.1.4.1.1.5
8.1.4.1. I .5

Polyurethane
Polyurethane Foam
Foam Pour and Test Data
Data Records
Records

A production pour and testing record shall be compiled by the foam supplier
supplier during the foam
foam
pouring operation and subsequent physical testing.
testing. Upon completion of production and testing,
testing,
the foam supplier
shall
issue
a
certification
referencing
the
production
record
data
and
test
data
supplier
issue certification referencing
pertaining
minimum, relevant pour and test data shall
pertaining to each foamed component.
component. At a minimum,
shall include:
include:
•

Formulation, batch, and pour numbers, with foam material
material traceability,
traceability, and pour date.
date.

•

Foamed component description,
description, part number, and serial
serial number.

•

Instrumentation
Instrumentation description, serial number, and calibration
calibration due date.
date.

•

Pour and test data (e.g., date,
date, temperature,
temperature, dimensional
dimensional and/or weight measurements.
Technician and Quality AssuranceiQuality
Assurance/Quality Control (QAlQC)
(QAIQC) sign-off.
sign-off.

•

8.1.4.1.2 Physical
Physical Characteristics
Characteristics
The following
polyurethane
following subsections
subsections delineate the required physical characteristics
characteristics of the polyurethane
foam material utilized for the NPC packaging design.
design. All pertinent data,
data, as identified
identified in the
following
recorded.
following subsections,
subsections, shall
shall be recorded.
Testing for the various polyurethane
polyurethane foam
characteristics is based on a "formulation",
foam physical characteristics
"formulation",
"batch", or "pour",
Introduction and General Requirements.
Requirements.
"pour", as defined in Section
Section 8.1.4.1.1, Introduction

8.1.4.1.2.1
8.1.4.1.2.1

Physical
Physical Characteristics
Characteristics Determined
Determined for a Foam
Foam Formulation
Formulation

Foam material
material physical characteristics
following parameters
characteristics for the following
parameters shall
shall be determined
determined once for
a particular foam
formulation. If
If multiple components are to be foamed utilizing a specific
specific foam
foam formulation.
formulation,
then
additional
physical
testing,
as
defined
below,
need
not
be
performed.
formulation,
additional
testing, defined

8.1.4.1.2.1.1
8.1.4.1.2.1.IThermal
Thermal Expansion
Expansion Coefficient
Coefficient
I.
sample pour. Each test sample shall
shall be a rectangular
rectangular
1. Three (3)
(3) test samples
samples shall be taken from
fiom the sample
prism with a minimum cross-section of I.O-inch
1.O-inch square
square and a minimum length of 6.0-inches.
6.0-inches.
2. Place the test samples
temperature environment (i.e.,
samples in a room (ambient)
(ambient) temperature
(i.e., 65 OF
O F to 85
85 OF) for
sufficient
stabilize the test samples.
samples. Measure
sufficient time to thermally stabilize
Measure and record the room
RT) to an accuracy of +2
±2 OF.
temperature
(TRT)
OF.
temperature (T
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3.
3. Measure
Measure and record the room temperature length (L
(LRT)
sample to an accuracy
accuracy of
RT ) of each test sample
±O.OOI
inches.
*0.001 inches.
4.
samples in a -40 O
OF
F to -60 OF
OF cold environment for a minimum of three hours.
hours.
4. Place the test samples
OF.
Measure and record the cold environment temperature (Te)
(Tc) to an accuracy
accuracy of±2
of fl OF.
5.
5. Measure and record the cold environment length (Le)
(LC)of each test sample
sample to an accuracy
accuracy of
±O.OOI
inches.
*0.00 1 inches.
6. Determine and record the thermal expansion coefficient
coefficient for each
each cold environment test
sample as follows:
follows:
in / inrF
7.
I 80 O
OF
OF
hours.
7. Place the test samples in a 180
F to 200 O
F hot environment for a minimum of three hours.
Measure and record the hot environment temperature
temperature (T
OF.
(TH)
o f f 2 OF.
H ) to an accuracy of±2
8.
8. Measure and record the hot environment length (L
(LH)
sample to an accuracy
accuracy of
H) of each test sample
±O.OOI
*0.001 inches.
9. Determine and record the thermal expansion coefficient for each hot environment
environment test sample
sample
as follows:
follows:

10.
10. Determine and record the average thermal expansion coefficient
coefficient of each cold and hot
environment test sample
follows:
sample as follows:

a = a c + a H in/in/OF
2 '
1 I.
1. Determine and record the thermal
thermal expansion
expansion coefficient of each test sample.
sample. The thermal
thermal
5
of
each
test
sample
shall
nominally
be
3.5
x
10in/in/OF
±25%
expansion coefficient
coefficient
sample
3.5 10" idinPF *25% (i.e.,
(i.e.,
5
5
of2.6
in/in/°F).
within the range of
2.6 x 1010'~to 4.4 x 10- in/hI0F).
12.
expansion coefficient of the three test samples.
12. Determine and record the average
average thermal expansion
samples. The
numerically averaged
averaged thermal expansion coefficient
coefficient of the three test samples
samples shall nominally
5
5
5
be 3.5
±20% (i.e., within the range of2.8
3.5 x 101o-' in/in/OF
inlini"F k20%
of 2.8 xx 101 to 4.2 x 101o - in/in/OF).
idinP'F).
~

o-~

8.1.4.1.2.1.2 Thermal
Thermal Conductivity
1.
1. The thermal conductivity test shall be performed using a Heat Flow Meter (HFM) apparatus.
apparatus.
steady
state
unidirectional
heat
flux
through
a
test
specimen
between
The HFM establishes
establishes
unidirectional
flux
two parallel plates at constant but different
temperatures. By measurement of the plate
different temperatures.
temperatures and plate separation,
separation, Fourier's law of heat conduction is used by the HFM to
automatically calculate
calculate thermal conductivity.
Description of a typical HFM is provided in
conductivity. Description
3
.
The
HFM
shall
be
calibrated
against
a traceable reference
ASTM C518
C5 1g3.
reference specimen
specimen per the
HFM manufacturer's operating
instructions.
operating instructions.

3 ASTM C518,
Method for Steady-State Heat Flux Measurement and Thermal
C5 18, Standard Test Methodfor
Thermal Transmission
Transmission
of the Heat Flwr
Flux Meter Apparatus, American Society of Testing and Materials (ASTM).
Properties by Means of
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2.
2. Three (3) test samples shall be taken from the sample
sample pour. Each test sample shall be of
of
sufficient
manufacturer's operating
sufficient size to enable testing per the HFM manufacturer's
operating instructions.
instructions.
3. Place the test samples in a room (ambient)
(ambient) temperature environment (i.e.,
(i.e., 65 of
OF to 85 OF) for
sufficient time to thermally stabilize
stabilize the test samples.
samples.
4. Measure and record the necessary test sample
sample parameters as input data to the HFM per the
HFM manufacturer's operating
operating instructions.
5.
5. Perform thermal conductivity
conductivity testing and record the measured thermal conductivity
conductivity for each
test sample
operating instructions.
sample following
following the HFM manufacturer's operating
instructions.
6. Determine
Determine and record the thermal conductivity
conductivity of each test sample. The thermal conductivity
conductivity
of each test sample
±25% of the nominal value as shown in Table 8-1.1.
sample shall lie within *25%
8-1.1.
7.
conductivity of the three test samples.
7. Determine
Determine and record the average
average thermal conductivity
samples. The
shall
±20% of
numerically averaged thermal conductivity
conductivity of the three test samples
samples shall lie within *20%
the nominal value as shown in Table 8-1.1.
8- 1.1.

8.1.4.1.2.1.3 Specific
Specific Heat
1.
Differential Scanning
1. The specific
specific heat test shall
shall be performed using a Differential
Scanning Calorimeter
Calorimeter (DSC)
(DSC)
apparatus.
The
DSC
establishes
a
constant
heating
rate
and
measures
the
differential
apparatus.
differential heat
flow into both a test specimen and a reference specimen.
specimen. Description
Description of a typical DSC is
4
. The DSC shall be calibrated against a traceable
provided in ASTM El269
E 1269~.
traceable reference
reference
specimen
per
the
DSC
manufacturer's
operating
instructions.
specimen
manufacturer's operating instructions.
2.
2. Three (3) test samples shall be taken from the sample
sample pour. Each test sample shall be of
sufficient
manufacturer's operating
sufficient size to enable
enable testing per the DSC manufacturer's
operating instructions.
3. Place the test samples
65 OF
OF to 85 OF) for
3.
samples in a room (ambient)
(ambient) temperature environment (i.e.,
(i.e., 65
sufficient time to thermally stabilize
stabilize the test samples.
samples.
4.
4. Measure and record the necessary test sample parameters as input data to the DSC per the
DSC manufacturer's operating
instructions.
operating instructions.
5.
5. Perform specific
specific heat testing and record the measured specific
specific heat for each test sample
sample
following
instructions.
following the DSC manufacturer's operating instructions.
6.
6. Determine and record the specific
specific heat of
of each test specimen.
specimen. The specific
specific heat of each test
sample shall nominally be 0.47
Btu/Ibm-OF
±25%
(i.e.,
within
the
range
of 0.35
0.47 Btu/lb,-OF &25% (i.e.,
0.35 to 0.59
0.59
Btu/Ib
-OF).
Bt~/lb,-OF).
m
7.
7. Determine and record the average
average specific heat ofthe
of the three test specimens.
specimens. The numerically
averaged specific
±20%
specific heat ofthe
of the three test samples shall
shall nominally be 0.47
0.47 Btu/Ibm-oF
Btu/lb,-OF *20%
(i.e., within the range of 0.38
0.38 to 0.56
0.56 Btu/Ibm-OF).
Btu/lb,-OF).

8.1.4.1.2.1.4
8.1.4.1.2.1.4 Leachable
Leachable Chlorides
Chlorides
1.
chlorides test shall be performed using an Ion Chromatograph (IC)
1. The leachable chlorides
(IC) apparatus.
apparatus.
The IC measures inorganic anions of interest (i.e., chlorides) in water.
water. Description
Description ofa
of a

4

ASTM E
E1269,
Method/or
ASTM
1269, Standard Test
Test Method
for Determining Specific Heat Capacity by Differential
Diferential Scanning
Calorimetry,
Calorirnedry, American Society
Society of Testing and Materials (ASTM).

4
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Ie is provided in EPA Method 300.0~.
300.0 5. The IC
Ie shall be calibrated against a traceable
typical IC
Ie manufacturer's operating instructions.
instructions.
reference specimen per the IC
(1) test sample shall be taken from a pour from each foam batch. The test sample shall
2. One (I)
dimensions of
of2.00
±0.03 inches.
be a cube with dimensions
2.00 f0.03
3. Place the test sample in a room (ambient) temperature environment (i.e., 65 O
OF
F to 85 OF) for
thennally stabilize the test sample. Measure and record the room
sufficient time to thermally
temperature to an accuracy ooff ±2
f 2 OF.
of 550 ml of
of distilled or deionized water for testing. The test water shall
4. Obtain a minimum of
be from a single source to ensure consistent anionic
anionic properties for testing control.
control.
of being sealed. Fill the
5. Obtain a 400 ml, or larger, contaminant free container that is capable of
of test water. Fully immerse the test sample inside the container
±3 ml
mI of
container with 262 53
for a duration of
of 72 f±33 hours. If
If necessary,
necessary, use an inert standoff to ensure the test sample is
container.
completely immersed for the full test duration. Seal the container.
6. Obtain a second, identical container to use as a "control".
"control". Fill the control container with
ofthe
±33 ml of
the same test water. Seal the control container.
262 f
leachable chlorides
7. At the end of the test period, measure and record the leachable
chlorides in the test water per
Ie manufacturer's operating instructions. The leachable
leachable chlorides in the test water shall
the IC
(1 ppm).
not exceed one part per million (1
8.
Should leachable chlorides in the test water exceed 1 ppm, measure and record the leachable
8. Should
chlorides in the test water from the "control"
"control" container. The difference
difference in leachable
leachable chlorides
chlorides
chlorides
from the test water and "control"
"control" water sample shall not exceed 1
1 ppm.

8.1.4.1.2.2
8.1,4.1.2.2

Physical
Characteristics Determined
Physical Characteristics
Determined for a Foam
Foam Pour

Foam material
material physical characteristics
characteristics for the following
following parameters
parameters shall
shall be detennined
determined for each
foam pour based on the fonnulation
formulation defined in Section 8.1.4.1.2.1,
8.1.4.1.2.1, Physical Characteristics
Characteristics
Determined/or
Formulation.
Determined
for au Foam Formulation.

8.1.4.1.2.2.1
8.1.4.1.2.2.1 Density
Density
1.
1. Three
Three (3)
(3) test samples shall be taken from the foam
foam pour. Each test sample
sample shall
shall be a
rectangular prism with nominal dimensions of 1.0-inch
1.O-inch thick (T)
(T) x 2.0-inches wide (W)
x 2.0-inches long (L).
2.
temperature environment (i.e.,
2. Place the test samples
samples in a room (ambient) temperature
(i.e., 65
65 to 85
85 OF)
OF) for
for
sufficient time to thermally
thennally stabilize
stabilize the test samples.
samples. Measure
Measure and record the room
temperature
temperature to an accuracy of ±2
+2 OF.
OF.
3.
3. Measure
Measure and record the weight of each
each test sample
sample to an accuracy
accuracy of ±0.01
*0.01 grams.
grams.
4.
4. Measure and record the thickness,
thickness, width, and length
length of each
each test sample
sample to an accuracy
accuracy of
±0.001
inches.
+0.001 inches.

EPA Method
Method 300.0,
300.0, Determination
Determination o/Inorganic
of Inorganic Anions in Water
Water by Ion Chromatography, U.S
U . S.. Environmental
Environmental
Protection
Agency.
Protection Agency.

5
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of each test sample utilizing the
5. Determine and record the room temperature density of
following formula:
following
3
3
= Weight, g x 1,728
1,728 in3/ft3
in 1ft
lblft 3
Pfoam
- 453.6g/lb TxWxLin 3 '
Pfoam
4 5 3 . 6 g A b X ~ x ~ x ~ lb/ft
in3'
of each test sample.
sample. The density of
of each test sample shall
6. Determine and record the density of
+20%1-15%
of specified nominal density.
be +20%/15% of
of the three test samples.
samples. The numerically
7. Determine and record the average density of
of the three test samples shall be +15%/-10%
+ 15%1-10% of
of specified nominal density.
averaged density of

8.1,4.1.2.2.2 Parallel-to
Parallel-to Rise Compressive Stress
8.1.4.1.2.2.2
I. Three (3) test samples shall be taken fiom
from the foam pour.
1.
Each test sample shall be a rectangular prism with nominal
of 1
1.0-inch
dimensions of
.O-inch thick (T) x 2.0-inches wide (W)
x 2.0-inches long (L). The thickness dimension shall be the
direction.
parallel-to-rise dircction.
2. Place the test samples in a room (ambient)
(ambient) temperature
temperature
F ) for sufficient time to
environment (i.e., 65 OOFF to 85 OOF)
thermally stabilize the test samples. Measure and record
the room temperature to an accuracy ooff ±2
f 2 OOF.
F.
3. Measure and record the thickness, width,
width, and length of
3.
each test sample to an accuracy of
of h0.001
±O.OO 1 inches.

~

~,"55

COMPRESSIVE
LOADING
DIRECTION
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4. Compute and record the surface area of
of each test sample
sample by multiplying
multiplying the width by the
length (i.e.;
L).
(i.e., W xxL).
5.
5. Place a test sample in a Universal Testing Machine. Lower the machine's crosshead until it
touches the test sample.
thickness ofthe
sample. Set the machine's parameters for the thickness
of the test sample.
sample.
0 ±0.05
6.
f0.05 inches/minute
incheslminute until a
6. Apply a compressive
compressive load to each test sample
sample at a rate of 0.1
0.10
strain of 70%,
achieved. For each test sample,
70%, or greater,
greater, is achieved.
sample, plot the compressive
compressive stress
stress
compressive stress at strains of 10%,
versus strain
strain and record the compressive
lo%, 40%, and 70%.
70%.
7.
7. Determine
Determine and record the parallel-to-rise compressive
compressive stress
stress of each
each test sample
sample from
fiom each batch
Tables 8-1.2
pour for each foam
foam density.
density. As delineated in Tables
8-1.2 through
through 8-1.4,
8- 1.4, the parallel-to-rise
compressive
compressive stress
stress for each batch pour shall
shall be the nominal
nominal compressive
compressive stress
stress ±25%
h25% at strains of
10%,
lo%, 40%,
40%, and 70%.
70%.
8.
8. Determine
Determine and record the average
average parallel-to-rise compressive
compressive stress
stress of the three
three test samples
samples
from
from each batch pour for each foam
foam density.
density. As delineated
delineated in Tables
Tables 8-1.2 through 8-1.4,
8-1.4, the
average
average parallel-to-rise compressive
compressive stress
stress for each batch pour shall
shall be the nominal
nominal compressive
compressive
stress
70%.
stress ±20%
*20% at strains
strains of 10%,
lo%, 40%, and 70%.
9.
9. Determine
Determine and record the average
average parallel-to-rise compressive
compressive stress
stress of all
all test samples
samples from
fiom each
each
foamed
8-1.2 through
through 8-1.4,
8-1.4, the
the average
average parallc1-to-rise
parallel-to-rise
foamed component.
component. As delineated
delineated in Tables
Tables 8-1.2
compressive
compressive stress
stress for aa foamed
foamed component
component shall
shall be the
the nominal
nominal compressive
compressive stress
stress ±15%
*15% at
strains
of
10%,
40%,
and
70%.
Note
that
the
strength
for
the
40
Ib/ft3
foam
need
not
be tested.
strength for the 40 1b/fi3foam
tested.
strains lo%, 40%, and 70%.
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8.1.4.1.2.2.3
Perpendicular-to-Rise Compressive
Compressive Stress
8.1
-4.1.2.2.3 Perpendicular-to-Rise
1. Three (3) test
test samples shall be
be taken from the foam pour.
1.
Each test sample shall be a rectangular prism with nominal
dimensions of
of I1.0-inch
wide (W)
.O-inch thick (T) x 2.0-inches wide
x 2.0-inches long (L). The thickness dimension shall be the
perpendicular-to-rise direction.

2. Place the test samples in a room (ambient) temperature
environment (i.e.,
(i.e., 65 O
OF
F to 85 OOF)
F ) for sufficient time to
thermally stabilize the test samples. Measure and record the
of X
±2
room temperature to an accuracy of
i?Oof.
F.

~

~"c55
~I I

COMPRESSIVE
LOADING
DIRECTION

C~I'"

~
()I~~Cll(jIJ

<..:::
~

?/

~~

"''VI(../~

3. Measure and record the thickness, width, and length of each
of *0.001
±0.001 inches.
test sample to an accuracy of
4. Compute and record the surface area of
of each test sample by multiplying the width by the
length (i.e., W xxL).
L).
5. Place a tcst
test sample in a Universal Testing Machine.
Machine. Lower the machine's crosshead until it
5.
sample.
sample. Set the machine's parameters for the thickness of the test sample.
touches the test sample.
6. Apply a compressive
compressive load to each test sample at a rate of 0.10 f0.05
±0.05 incheslminute
inches/minute until a
6.
strain of
of 70%, or greater,
greater, is achieved.
achieved. For each test sample, plot the compressive
compressive stress
compressive stress at strains
strains of
of 1lo%,
0%, 40%, and 70%.
70%.
versus strain and record the compressive
7. Determine and record the perpendicular-to-rise
perpendicular-to-rise compressive
compressive stress
stress of
of each test sample from
density. As delineated
delineated in Tables 8-1.2 through 8-1.4,
8- 1.4, the
each batch pour for each foam density.
compressive stress for each batch pour sample shall
perpendicular-to-rise compressive
shall be the nominal
compressive stress
stress *25%
±25% at strains
strains of
of 10%,
lo%, 40%, and 70%.
70%.
8.
8. Determine and record the average perpendicular-to-rise compressive
compressive stress
stress of the three test
samples
density. As delineated
samples from
from each batch pour for each foam density.
delineated in Tables 8-1.2
8- 1.2 through
8-1.4,
8-1.4, the average perpendicular-to-rise compressive
compressive stress
stress for each batch pour shall be the
nominal compressive
±20% at strains
of 10%,
compressive stress
stress +20%
strains of
lo%, 40%,
40%, and 70%.
70%.

I

9.
test samples
9. Determine and record the average
average perpendicular-to-rise compressive
compressive stress
stress of all tcst
samples
from each foamed component.
As
delineated
in
Tables
8-1.2
through
8-1.4,
the
average
component.
delineated
8-1.2
8-1.4,
average
perpendicular-to-rise compressive stress
stress for a foamed component
component shall
shall be the nominal
compressive
com ressive stress
stress ±15%
+15% at strains
strains of 10%,40%,
lo%, 40%, and
and 70%. Note that the strength
strength for the 40
lb/ft
lblft foam
foam need not be tested.
tested.

I

P

8.1.4.2
8.1.4.2

Ceramic
Ceramic Fiber Board
Board and
and Braided
Braided Rope
Rope

This section establishes
establishes the requirements and acceptance
acceptance criteria for
for inspection and testing
testing of Ceramic
Ceramic
Fiber Board (CFB)
and
Ceramic
Fiber
Braided
Rope
(CFBR)
utilized
within
the
NPC
packaging.
packaging.
(CFB)
Ceramic
(CFBR) utilized within the

8.1.4.2.1
8.1.4.2.1 Ceramic
Ceramic Fiber Board
Board and
and Braided
Braided Rope
Rope Composition
Composition
The ceramic
ceramic fiber
fiber supplier
supplier shall
shall certify
certifl that the composition
composition of the
the Ceramic
Ceramic Fiber Board (CFB)
(CFB) and
and
Ceramic
Ceramic Fiber Braided
Braided Rope
Rope (CFBR)
(CFBR) has a fiber
fiber content
content of 100%
100% amorphous
amorphous alumina-silcafibers.
alumina-silca fibers.
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8.1.4.2.2 Ceramic Fiber Board
Board Density
Density
1.
1. Three (3)
(3) test samples
samples shall betaken
be taken from
£tom each lot of ceramic
ceramic fiber board.
board. Each test sample shall
be one-square foot with nominal dimensions
of
12.0-inches
wide
(W)
dimensions 12.0-inches
(W) x 12.0-inches
12.0-inches long (L).
(L).
2.
temperature environment (i.e.,
2. Place the test samples
samples in a room (ambient) temperature
(i.e., 65
65 to 85
85 OF)
O F ) for
sufficient time to thermally stabilize
stabilize the test samples.
samples. Measure
Measure and record the room
±2 OOF.
temperature to an accuracy
F.
accuracy of fl

I

3.
±O.OI grams.
3. Measure
Measure and record the weight of each test sample to an accuracy
accuracy of +0.01
grams.
4.
4. Measure and record the width and length of
of each test sample
sample to an accuracy
accuracy of ±O.1
+0.100 inches.
inches.

I

5.
5. Measure and record the thickness (T) by utilizing a 4 Ib
1b,/ft2
m /ft2 plate and a digital indicator
equipped with a blunt or pointed foot mounted on the contact stem.
stem.
6.
density of each test sample
6. Determine and record the room temperature density
sample utilizing the
following
following formula:
formula:
3
1,728 in
in3/ft3
lblfil
= Weight,
Weight, g x 1,728
/ft3 Ib/ft3
3
Pctb
TxWxLin
Pcfi = 453.6g/1b
453.6gllb T
X W X L ~' ~ "
7.
7. Determine and record the density of each test sample.
sample. The density of each test sample shall
shall
±25% (i.e.,
Ib/ft\
be nominally be 17.5
Ib/ft3 *25%
17.5 lb/ft3
(i.e., within the range of 13.1
13.1 to 21.9 lb/ft3).
8.
8. Determine and record the average
average density of the three test samples.
samples. The numerically
averaged density of the three test samples shall be nominally be 17.5
17.5 Ib/ft3
lb/ft3±20%
*20% (i.e.,
(i.e., within
the range of 14.0
14.0 to 21.0 lb/ft\
lb/ft3).

8.1.4.2.3 Ceramic Fiber Braided
Braided Rope
Rope Density
Density
1.
1. Three (3) test samples
samples shall be taken from each lot of I-inch
1-inch xx I-inch
1-inch ceramic
ceramic fiber braided
rope.
Each
test
sample
shall
be
12.0
inches
long
(L).
(L).
rope.
sample
12.0
2.
temperature eIlvironment
2. Place the test samples
samples in a room (ambieIlt)
(ambient) temperature
environment (i.e.,
(i.e., 65
65 to 85
85 OF)
OF) for
sufficient
time
to
thermally
stabilize
the
test
samples.
Measure
and
record
the
room
sufficient
stabilize
samples. Measure
±2 OF.
OF.
temperature to an accuracy
accuracy of %2
3.
±0.11 grams.
3. Measure
Measure and
and record
record the weight
weight of
of each
each test
test sample to
to an
an accuracy
accuracy of
of +O.
grams.
4. Measure and record the length of each test sample
sample to an accuracy
±O.l1 inches.
accuracy of hO.
inches.
5.
temperature density
density of each test sample
5. Determine and record the room temperature
sample utilizing the
following
following formula:
formula:
3

1,728 in
in3/ft3
Weight,
Weight, g x 1,728
/ft3 , Ib/ft3
Pcfb
3 1b/ft3
x
1.0
x
L
453.6
glIb
1.0
c''
=
gllb 1.0x 1 . 0 in
in3'
~ ~
6.
6. Determine and record the density of each test sample.
sample. The numerically density of each test
be
nominally
be
361b/ft3
±25%
(i.e.,
within the range of25.0
sample shall
36 1b/ft3*25%
of 25.0 to 45.0 lb/ft\
lb/ft3).
shall
7.
7. Determine
Determine aIld
and record the average density of the three test samples.
samples. The numerically
averaged density of the three test samples shall be nominally be 36 Ib/ft3
lb/ft3±20%
*20% (i.e., within
the range of28.8
of 28.8 to 43.2 Ib/ft\
lb/ft3).
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8.1.4.2.4 Thermal Conductivity
8.1.4.2.4
1. The thermal conductivity test shall be performed using
using a Guarded-Hot-Plate
Guarded-Hot-Plate (GHP)
of measurement that establishes
apparatus. The GHP is an absolute (or primary) method of
steady state unidirectional
unidirectional heat flux through a test specimen between two parallel plates at
of the plate temperatures and plate
constant but different temperatures. By measurement of
separation, Fourier's law of
of heat conduction is used by the GHP to calculate thermal
separation,
conductivity. Description of
of a typical GHP test method is provided in ASTM C 177.
177. The
GHP shall be calibrated against a traceable reference specimen per the GHP manufacturer's
operating instructions.

2. Three (3) test samples shall be taken from a ceramic fiber board lot and a braided rope lot.
Each test sample shall be of
of sufficient size to enable testing per the GHP manufacturer's
manufacturer's
instructions.
operating instructions.
(ambient) temperature environment (i.e., 65 O
OF
3. Place the test samples in a room (ambient)
F to 85 OF) for
samples.
sufficient time to thermally stabilize the test samples.

4. Measure and record the necessary test sample parameters as input data to the GHP per the
instructions.
GHP manufacturer's operating instructions.
thennal conductivity
conductivity testing and record the measured thermal conductivity for each
5. Perform thermal
sample following
following the GHP manufacturer's
manufacturer's operating instructions.
instructions.
test sample
conductivity of
of each test sample.
sample. The thermal conductivity
6. Determine and record the thermal conductivity
conductivity
of
each
test
sample
shall
be
within
±25%
of
the
nominal
value.
S 5 % of
of

7. Determine and record the average thermal conductivity
conductivity of
of the three test samples.
samples. The
conductivity of
of the three test samples shall be within S
±20%
numerically averaged thermal conductivity
O % of
the nominal value.

8.1.4.3

Cadmium
Cadmium Sheeting
Sheeting

requirements and acceptance
acceptance criteria for inspection and testing of
This section
section establishes the requirements
cadmium
cadmium sheeting utilized within the NPC packaging.
packaging.

8.1.4.3.1
8.1.4.3.1 Cadmium
Cadmium Purity
Purity
6

•
The cadmium
cadmium sheets used to wrap the exterior of
ofthe
the ICCA shall
shall be purchased to ASTM B440-98
~440-986.
except the cadmium supplier shall certify that the cadmium
cadmium purity is 99.9%
99.9% minimum.
minimum. A sample
sample
of cadmium from
each
lot
shall
be
independently
analyzed
to
verify
the
99.9%
minimum
cadmium
cadmium
from
shall independently analyzed
purity has been met.
met.

8.1.4.3.2 Cadmium
Cadmium Thickness
Thickness
Prior to installation,
installation, each cadmium sheet used to wrap the ICCA shall
shall be inspected for thickness
thickness
at a minimum of two locations
to
verify
the
.020
inch
minimum
requirement.
In
addition,
locations
,020
requirement. addition, the
cadmium
f3 grams.
grams. Based upon the total
cadmium sheets
sheets used to wrap a single
single ICCA shall be weighed to ±3
ICCA
average
00,
the
length
of
the
cadmium
cadmium
weight,
the
initial
length
cadmium wrap, and the density
density
cadmium weight,
initial
average OD,

6

ASTM B440-98,
B440-98, Standard
Standard Specification for
for Cadmium, American Society of Testing and Materials (ASTM)

8-10
Global
Global Nuclear
Nuclear Fuel
Fuel
hWYII*LUI*.YcY

GNF NPC
Safety Analvsis
Analysis R
Report
Safetv
e~ort

Docket No. 71-9294
1. 1112000
11/2000
Revision 1,

of cadmium (8.65 gramslcc),
grams/cc), a calculation shall be made to determine the average cadmium
of
thickness which shall be .021
.021 inch minimum.

8.1.4.4

Polyethylene Sheeting

establishes the requirements and acceptance criteria for inspection and testing of
of
This section establishes
packaging.
High Density Polyethylene (HDPE) sheeting utilized within the NPC packaging.

8.1.4.4.1 Polyethylene Composition
certify that the polyethylene is High Density Polyethylene
Polyethylene (HDPE).
The supplier shall certifl

8.1.4.4.2 Density
8.1.4.4.2
ofHDPE
0.941 and 0.985
0.985 gramslcc.
grams/cc.
Each lot of
HDPE shall be verified to have a density value between 0.941

Hydrogen Content
8.1.4.4.3 Hydrogen
HOPE shall be analyzed for hydrogen content.
content. The result of this analysis
A sample of each lot of HDPE
shall be 14.0 weight percent minimum.

8.1.4.4.4 Wrapped ICCA Polyethylene Weight Density
8.1.4.4.4
±3 grams. Based upon
Each ICCA shall be weighed before and after polyethylene wrapping to k3
polyethylene length,
length, and the net
average outer diameter of the ICCA, the wrapped polyethylene
the pre-wrap average
polyethylene weight, a calculation
calculation shall be made to ensure that an equivalent polyethylene
grams/cc for a minimum 0.57 inch thickness is satisfied.
satisfied.
density minimum of 0.92 grarnslcc

8.1.4.4.5 Wrapped ICCA Hydrogen
Hydrogen Areal Density
Density
1.
diameter of
ICC A shell
1. Measure
Measure and record the outer diameter
of the ICCA
shell with the cadmium sheet installed
installed to
an accuracy
±0.03 inches.
accuracy of k0.03
inches. This diameter is the inner diameter
diameter (ID) of the polyethylene
polyethylene
wrapping.
polyethylene sheet,
measure and record the height (H)
2. After installation
installation of the polyethylene
sheet, measure
(H) of the
±O.l inches.
inches.
polyethylene wrapping to an accuracy
accuracy of
of 40.1
3.
ICCA Polyethylene
3. Utilizing the polyethylene weight (W) determined
determined in
in §8.1.4.4.4,
58.1.4.4.4, Wrapped
WrappedICCA
Weight
Density, determine
Weight Density,
determine and record the hydrogen areal density
density of each
each ICCA utilizing the
following
following formula:
formula:
O.l4(W)

0.14 (W)
ams/cm2
grams/cmz
P
PH
areal =
- ,1Z'(ID) (H)(6.452cm 2/in 2 ) ,, gr
H -- arcal

n (ID) (H)(6.452 cm2/in2)

2

4.
grams/cm2.. This
This
4. The hydrogen areal
areal density
density of each ICCA shall be a minimum of 0.199 grams/cm
on
minimum
polyethylene
thickness
of
0.57
inches,
a
minimum
areal
density
value
is
based
areal
polyethylene thickness 0.57 inches, minimum
polyethylene
polyethylene height of30.3
of 30.3 inches,
inches, a minimum polyethylene
polyethylene density of 0.92
0.92 grams/cc,
gramslcc, and a
minimum polyethylene hydrogen content of 14.0%.
14.0%.

8.1.5

Test for Shielding
Shielding Integrity
Integrity

The
The NPC package does
does not contain any biological shielding.
shielding.
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Thermal Acceptance
Acceptance Tests
Tests
Thermal

material properties
properties utilized
utilized in
in Chapter
Chapter 3.0,
3.0, Thermal, are consistently conservative for the
the Normal
Normal
The material
of Transport (NCT) thermal analysis performed.
performed. The Hypothetical Accident Condition
Conditions of
(HAC) fire
fIre certification
certifIcation testing
testing of
ofthe
NPC package
package (see
(see Section 2.10.1,
2.1 O.l, CertiJication
Certification Tests) served to
the NPC
verify material
material performance in the IIAC
HAC thermal
thermal environment.
environment. As such, with the exception of
ofthe
verifl
required for specific
specifIc packaging
packaging components, as discussed
discussed in Section 8.1.4,
8.1.4, Component Tests,
tests required
specific acceptance tests for material
material thermal properties are not required or performed.

8.1.7

ICCA Neutronic Confirmation

utilizing neutron reflectometry techniques to
Prior to first use, each ICCA shall be evaluated utilizing
confirm that the neutronic configuration is correct.

8.1.8

Neutron Moderating Stability of Polyurethane Foam

of the hydrogen content (neutron
The polyurethane foam is highly durable and the stability of
moderating component) has been demonstrated for both NCT and HAC. Since the hydrogen is
molecular in nature, there is no reason to suspect that its content or hnctionality
functionality will change.
change.
3
of the 7-lb/ft3
7-lb/ft slab foam will be collected at the rate
Notwithstanding these facts, archive samples of
of one slab at random for each group of 50 packages fabricated. These archive samples will be
of
sealed and retained so that in case of
of any suspected degradation
degradation of the packages during their life,
available for evaluation.
the material will be quickly available

Table
Thermal Conductivity
at 65
65 OF
Table 8-1.1
8-1.1 -- Foam
Foam Thermal
Conductivity at
OF to
to 85
85 OF
OF

-

Thermal
_ OF)
Thermal Conductivity
Conductivity (BTU-in)/(hr-ft2
(~~u-in)l(hr-ft'
OF)
Density
Nominal -25%
-25%
Density (lb/ft3)
(lblft3) Nominal

Nominal
Nominal -20%
-20%

Nominal
Nominal

Nominal
Nominal +20%

Nominal
+25%
Nominal +25%

7

0.188
0.188

0.200

0.250

0.300

0.313
0.313

11

0.217

0.231

0.289

0.347

0.361

15

0.245

0.262

0.327

0.392

0.409

40

0.420

0.448

0.560

0.672

0.700

-

Table 8-1.2 - Acceptable
Acceptable Compressive
Compressive Strength
Strength Ranges
Ranges for 7 Ib/ft3
lb/ft3Foam
Foam (psi)
(psi)
Parallel-to-Rise
Parallel-to-Rise at Strain,
Strain, Etl
E,

Perpendicular-to-Rise
Perpendicular-to-Rise at
at Strain,
Strain, £.L
EL

Sample
Sample Range
Range

£=10%
E = 10%

£=40%
&=40%

£=70%
E = 70%

£=
E =10%
10%

Nominal
Nominal -25%
-25%
Nominal
Nominal -20%
-20%
Nominal
Nominal -15%
-15%
Nominal
Nominal
Nominal
+15%
Nominal +15%
Nominal
Nominal +20%
+20%
Nominal
Nominal +25%
+25%

145
145
154
154
164
164
193
193
222
222
232
232
241
241

156
156
166
166
177
177
208
208
239
239
250
250
260
260

369
369
394
394
418
418
492
492
566
566
590
590
615
615

120
120
128
128
136
136
160
160
184
184
192
192
200
200
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£=40%
~=70%
~ = 4 0 % £=70%

140
140
150
150
159
159
187
187
215
215
224
224
234
234

363
363
387
387
411
411
484
484
557
557
581
58 1
605
605
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Table 8-1.3 -- Acceptable Compressive
Compressive Strength
Strength for 11
11 Ib/ft3
lb/ft3 Foam
Foam (psi)
(psi)
Parallel-to-Rise
elll
Parallel-to-Rise at Strain, e

Perpendicular-to-Rise
Perpendicular-to-Riseat Strain,
Strain, £.L
EL

Sample
Sample Range
Range

£== 10%
E

£=40%
E
= 40%

£=70%
E
= 70%

£=
E = 10%
10%

Nominal -25%
Nominal
-25%

304
324
344
405
466
486
506

344
366
389
458
527
550
573

963
1027
1027
1091
1091
1284
1284
1477
1477
1541
1541
1605
1605

299
318
318
338
398
458
478
498

Nominal -20%
Nominal
-20%
Nominal -15%
Nominal
-1 5%
Nominal
Nominal
Nominal +15%
Nominal
Nominal +20%
Nominal
Nominal +25%
Nominal

£=40%
£=70%
~=40% e
= 70%

337
359
382
449
516
516
539
561
56 1

983
1049
1049
1114
1114
1311
1311
1508
1508
1573
1573
1639
1639

-

Table 8-1.4 - Acceptable Compressive
Compressive Strength
Strength for 15
15 Ib/ft3
lb/ft3 Foam
Foam (psi)
(psi)
Parallel-to-Rise
Parallel-to-Rise at Strain, ell
&I/

Perpendicular-to-Rise
Perpendicular-to-Riseat Strain,
Strain, £.L
EL

Sample
Range
SampleRange

£== 10%
&
lo%

e=40%

£=70%
e=70%

e=
& = 10%
lo%

£=40%
e=40%

Nominal -25%
Nominal
-25%

522
556
591
59 1
695
800
834
869

613
613
654
694
817
817
940
980
1021
1021

1940
1940
2070
2199
2199
2587
2975
3104
31
04
3234

541
54 1
577
613
613
7211
72
829
865
901
90 1

631
63 1
673
715
715
841
84 1
967
1009
1009
1051
1051

Nominal -20%
Nominal
-20%
Nominal -15%
Nominal
-1 5%
Nominal
Nominal
Nominal +15%
Nominal
+15%
Nominal +20%
Nominal
Nominal +25%
Nominal

8.2

e=70%
~=70%

1964
1964
2095
2226
2619
2619
3012
3143
3274

Maintenance Program

This
the maintenance
maintenance program
program used
used to
to ensure
performance of the
This section
section describes
describes the
ensure continued
continued performance
the
NPC package.

8.2.1
8.2.1

Structural and Pressure Tests

Testing
8.2.1.1
LiftingITie-Down Device Load
Load Testing
8.2.1 . I LiftinglTie-Down
The
The NPC package does not contain
contain any lifting/tie-down
liftingltie-down devices
devices that
that require
require load
load testing.
testing.
8.2.1.2

Containment Boundary Pressure
Pressure Testing

No pressure
pressure tests are necessary to ensure continued
continued performance of the NPC packaging.
packaging.

8.2.2

Leak Tests

No
packaging.
No leak tests are necessary to ensure continued performance of the NPC packaging.
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Subsystem Maintenance
Fasteners
Fasteners

All threaded components shall be inspected prior to each use for deformed or stripped threads.
further use. The threaded components
Damaged components shall be repaired or replaced prior to fkther
to be visually inspected are the OCA closure lid bolts, the OCA closure strip socket head cap
screws, and the T-bolts on the band clamp assembly for the ICCA closure lids. The nylon locking
T -bolt for the band clamp assemblies
assemblies shall be replaced after each use.
nut utilized on the T-bolt

8.2.3.2

Braided Rope
Rope
Ceramic Fiber Braided

Prior to each use, inspect the ceramic fiber braided rope for tears, damage,
damage, or deterioration.
deterioration.

8.2.4

Rupture Disks,
Disks, and Gaskets on Containment
Containment Vessel
Valves, Rupture

8.2.4.1 Valves
8.2.4.1
The NPC packaging does not contain any valves.
valves.

8.2.4.2

Rupture Disks
Disks

disks.
The NPC packaging does not contain any rupture disks.

8.2.4.3

Gaskets

The gaskets on the ICCAs shall be replaced when damaged, per the size and material
drawings in Appendix 1.3.1,
requirements delineated
delineated on the drawings
1.3.1, Packaging General Arrangement
Drawings.
Drawings.
8.2.5
8.2.5

Shielding
Shielding

The NPC packaging does
does not contain any biological shielding.
shielding.

8.2.6

Thermal

No thermal tests are necessary to ensure
ensure continued
continued performance of the NPC packaging.

8.2.7

ICCA Neutronic
Neutronic Confirmation
Confirmation

Five (5)
years after the initial
% random sample
(5) years
initial service date and every
every 5 years
years thereafter,
thereafter, a 11%
sample of
the ICCAs will be re-evaluated using neutron reflectometry
reflectometry (or equivalent)
equivalent) techniques
techniques to confirm
confirm
that the neutronie
configuration
remains
correct.
If
any
ICCA
is
rejected,
the
entire
population
rejected,
entire population
neutronic configuration remains correct.
representative
100% re-evaluated and all
all nonconforming
nonconforming
representative of the suspect production
production batch shall
shall be 100%
items eliminated
eliminated from
from use.
use.
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