


Type ATests:

e IP-1 packagings must meet the same
general design requirements of an
excepted packaging.

e IP-2 packagings must pass Type A
packaging design free-drop and
stacking (compression) tests.

IP-3 packagings must pass IP-2 tests
v and the water spray and penetration

tests required for Type A packagings
used to ship solid contents.

Water spray for 1 hour [to simulate rainfall of Compression of at least 5 times the weight of Strong—’_'ﬁght packagmg§ are still used ”:]
2 inches per hour]. the package for at least 24 hours. the United States for shipment of certain

materials with low levels of radioactivity,
such as natural uranium and rubble from
the decommissioning of nuclear reactors.
They are not required to meet all of the
general design requirements for
radioactive materials packagings and, so,
are only authorized for domestic
shipments in vehicles hired exclusively
for those shipments. This is allowed
because of the low hazard and historical

safety record for the transport of such

v materials.

Type A packagings are used to
transport radioactive materials with

Penetration by dropping a 13.2-pound bar Free-drop onto a flat, hard surface . :
[1.25-inch diameter] vertically onto the [4-foot drop if the package weighs 11,000 hlgher C_Or_‘centratlons or amounts of
package from a height of 40 inches. pounds o less]. radioactivity than excepted or
industrial packagings. Designed to
protect and retain their contents under
This packaging type ranges from a normal transport conditions, Type A
product s fiberboard box to a sturdy packagings must maintain sufficient
wooden or steel crate. Typical shielding to limit radiation exposure to

shipments include limited quantities of ~ handling personnel.
materials, instruments, and articles

such as smoke detectors. Examples of materials shipped in
Type A packagings include
Industrial packagings (IP) are used to radiopharmaceuticals and low-level
transport materials that, because of their radioactive wastes. (Low-level radioactive
low concentration of radioactive waste is unwanted radioactive material
materials, present a limited hazard to the ~ created in the process of handling and
pub"c and the environment. Examples use of radioactive substances. It Usua”y
include contaminated equipment, contains small amounts of short-lived
roration for 1 hour on a platfenn wibrating so radioactive waste solidified in such radioactive material dispersed in large
that the package will be raised high enou . .. e H H
fora rigis matgrial [0.063 inch th?ck] to l?e materials as concrete or glass, and liquids. ~ quantities qf ma.te“al anq poses little
passed between the bottom of a package and This packaging type is grouped into three ~ transportation '_"Sk-) Typlca"% Type A
the platform. categories based on packaging strength: packagings consist of an inner

containment vessel made of glass, plastic,
or metal surrounded by packaging







Full-scale demonstrations have been conducted to
verify that computer codes and scale-model testing
accurately predict damage to Type B packages.

This scale model of a spent fuel cask is ready for the
puncture test. Instruments attached to its left side
will collect performance data.

Computer simulations offer valuable
information when used in conjunction
with other analysis methods such as
physical tests, because the computer
prediction can be directly compared to
other physical test results. This
information provides an accurate picture
of package performance under accident
conditions. When based on actual tests,
computer analyses can often satisfy
design verification requirements.

Scale-Model Tests

For some packaging designs, an accurate
prediction of damage expected in a
severe accident can be determined by
testing a scale- or reduced-size model of
the package. Scale-model testing is
frequently used to confirm predictions
generated in computer-simulated tests.

Scale-model tests are more cost effective
than full-size tests because models are
less expensive to build and the testing
takes less time. However, scale model
testing cannot be used to determine
thermal performance, and some
important features may be too small to
accurately model.

Full-Scale Tests

As with scale-model tests, full-scale tests
can be used to verify the accuracy of
computer predictions and improve
simulation techniques. However, in the
case of large, complex packages,
construction of a full-size model is very
expensive and consumes a significant
amount of time, compared to generating
similar information by testing a scale

model or by computer analyses.
Therefore, full-scale testing is used
judiciously and often used only to test
specific packaging features (e.g., the
closure) which are not easily modeled
on a computer or reproduced to scale.

All drop tests use an unyielding surface
(normally steel or armor plate backed up
by massive amounts of reinforced
concrete) upon which the test model is
dropped. The intent is to simulate the
most severe accident conditions and to
have all the impact energy absorbed by
the package. The unyielding impact pad
ensures that a package will sustain far
more damage than it would if it were
involved in an actual accident. In actual
accidents, the impact surface, such as
steel beams or concrete abutments, as
well as the transport vehicle, can yield
and absorb significant amounts of the
impact energy.

The open pool fire test is aimed at
assuring packages will be leak tight
following accidents that involve fire. A
package that has already been through
drop and puncture tests is engulfed in
1,475°F flames for 30 minutes. After
the package cools, it is checked to assure
there has been no release of contents.

Summary

Package performance requirements
analysis promotes compliance with
international and U.S. standards for
the protection of the public, workers,
and the environment.
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