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Ctech/aps)

Radiation Produc*s Division

40 North ‘venue

Buring'  Massachusetts 01803
Telephone (617) 272-2000

December 28, 1982

Mr. Charles E. MacDonald, Chief

Transportation Certification Branch

Division of Fuel Cycle and Material Safety
Office of Nuclear Material Safety and Safeguards
U. $. Nuclear Regulatory Commission

Washington, D.C, 20555

Dear Mr. MacDonald:

This letter is written in response to your letter of 24 September 1982 regarding
our application for approval of our Model 864 package dated 15 July 1982 (Docket
No, 71-9166).

The changes 1equested in your letter have been reflected in our Safety Analysis
Report for the Model 864 as Revision 1 and dated 27 December 1982. These changes
are made as page changes as listed on the attached Insertion Instructions. The
changes have been indicated by a vertical line in the right margin next to the
affected section.

We trust this satisfies your comments regarding our Model 864 Type B package.
If we can provide any additional information, please contact us.

Sincerely,

ohn J. nro III
echnical Director
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SAFETY ANALYSIS REPORT
Tech/Ops Model 864
Docket Number 71-9166
Revision | Insertion Instructions

27 December 1982
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1.2.1

General Information

Introduction

The Tech/Ops 864 is designed for use as a source changer and shipping
container for Type B quantities of radioactive material in special
form. The Model 864 conforms to the criteria for Type B packaging

in accordance with 10CFR71 and satisfies the criteria for Type B(U)
packaging in accordance with TAEA Safety Series No. 6, 1973 Edition.

Package Description

Packaging

The Model 864 is 6.0 inches (152mm) in diameter and 9.56 inches (243mm)
high. The package also incorporates handles which protrude from the
sides of the package. The handle assembly is 8.31 inches (211 mm)

wide at its widest point. The gross weight of the package is 67 pounds
(31kg).

The radioactive material is sealed in source capsules which conform
to the requirements of special form radioactive material. These
source capsules are installed in source holder assemblies. These
source holder assemblies are 0.275 inch (7.0mm) in diameter and 6.13
inches (156mm) long.

The source holder assemblies are housed in brass source tubes. The
source tubes have an outside diameter of 0.313 inch (7.9mm) and
an inside diameter of 0.281 inch (7.1lmm).

The source tubes are surrounded by uranium metal as shielding. The
mass of the uranium shield in 43 pounds (20kg).

The uranium shield assembly is encased in a carbon steel (ASTM 1020)
housing. The shield is supported on the bottom by the base plate.

The base plate is welded to the carbon steel shell. The shield assembly
is supported on the top by the deck plate. The deck plate is also welded
to the shell. The deck plate and base plate provide support for the
shield in both vertical and horizontal directions. Copper

separators are positioned between the shield and these plates to

prevent any iron-uranium interfaces.

The void space between the uranium shield assembly and the steel
housing is filled with a castable rigid polyurethane foam. This
foam is installed through two one inch (25mm) diameter pour holes
in the deck plate,

Mounted on the deck plate is the source latching assembly. This
assembly is used to secure the radioactive sources and source holder
assemblies in a shielded position during transport.

1-1 Revision 1
27 December 1982
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2.10 APPENDIX

Descriptive Assembly Drawings - Source Capsules

Test Report:
Test Report:
Test Report:

Test Report:

Uranium Thermal Test
Model B64 Penetration Test
Model 864 Compression Test

Model 864 Free Fall and Punciure Tests

IAEA Certificate of Competent Authority USA/0179/S

Test Report:

Model 864 Handle Tie-down Test
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REPORT RADIATION PRODUCTS DIVISION
By: John A. McElman, Ph.D.
Date: 20 December 1982

Subject: Test of Tie-Down Arrangement of Tech/Ops Model 864 Package

Tests of the tie-down wethod for Tech/Ops Model 864 container described
by Tech/Ops Drawing 86490 were conducted in the Mechanical Engineering
Laboratory at the University of Lowell, Lowell, Massachusetts. The
regulatory specifications required the following static loads at the
center of gravity:

Z direction : 2G

Y direction : 5G
X direction : 10G

The total weight of the container was assumed to be 70 pounds. A static
analysis was conducted as follows. The loads applied are shown in Figure 1.

Figure |

It is assumed that the worst case is produced when the restraining force, P,
is applied at one corner of a tie-down handle. Under this assumption, the
static problem is shown in Figure 2.

Summing the moments about Point A yields P = - 1150 pounds which produces
a bending stress at the weld of 78,000 psi and a shear stress of 6100 psi.

The container was then instrumented with strain gages and statically tested.
A load of 1150 pounds was applied to each haudle ( see Figures 3 & 4 ) .
This produced a strain of 1690 yin/in which was linearly extrapolated to a
strain of 2370 pin/in at the weld. This strain is equivalent to 71,000 psi.
N¢ yielding was evident since the strain gages returned to zero strain

when the load was removed.

Revision |
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. TECH/OPS MODEL 864
SOURCE CHANGER~SHIPPING CONTAINER

OPEKATION MANUAL

Technical Data

Size: 6.00 inches diameter; 9,56 inches high
(152 mm diameter; 243 mm high)

Weight: 67 Pounds (31kg)

Capacity: 360 Curies of iridium-192 as special form source assembly
configuration shown in drawing 86491,

Transport Status: Type B(U) UsSNRC USA/9166/B
IAEA USA/9166/B(U)

Shielding: Depleted Uranium 43 pounds (20Ckg)
General
The Model 864 source changer-shipping container is designed for transferring
‘ encapsulated radioisotope sources into radiographic devices and for transporting

these sources,

The US Nuclear Regulatory Commission allows the use of this source changer
only if the user is specifically authorized by the terms of his license.

If the user is not authorized to make source exchanges, contact Tech/ops, Inc.
It has personnel who are authorized to perform this operation. If the user
wishes to be licensed to make source exchanges, application should be made to:

Radioisotope Licensing Branch

Division of Fuel Cycle and Material Safety
Office of Nuclear Safety and Safeguards

US Nuclear Regulatory Commission
Washington, DC 20555

Prior to the first shipment of this source changer, the user should also
register with:

Transportation Certification Branch

Division of Fuel Cycle and Material Safety
Office of Nuclear Material Safety and Safeguards
US Nuclear Regulatory Commission

Washington, DC 20555

‘ C neral Safety Considerations

ALl personnel who enter a restricted area or are present during source
changing operations should wear a direct reading pocket dosimeter with a
vange from zero to at least 200 milliroengens and either a film badge or a
thermoluminescent

7=6 Revision 1
27 December 1982
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Check the source changer for obvious damage.

3. Check the packing list and shipping papers to assure that the shipment is
intact and complete.
4, 1If there are any discrepancies, do not use the source changer and contact
Tech/Ops, Inc. immediately to resolve discrepancy. (Tel. 800-225-1383,
Telex 949313). If items 1-3 are determined to be in order, place the
source changer in a restricted area until ready to use.
Operation

Note: All the precautions used when making radiographic exposures must be
followed. Wear personnel monitoring devices during all source changing operations.
Monitor all operations with a calibrated, operable survey meter.

1.

Survey the source changer upon receipt to ensure that all sources are
in the proper storage positions. Radiation levels should not exceed

200 milliroentgens per hour at the surface of the source charger, nor
10 milliroentgens per hour at three feet from the surface.

Locate the source changer and exposure device(s) in a restricted area.
Position the source changer in an upright position and near the exposure
device so that one section of source guide tube will connect them with

no sharp turns or bends. The bend radius of the guide tube should never
be less than twenty inches. Shorter bend radii can restrict source move-
ment in the source gu.de tube.

WARNING

The source changer must remain in an upright position during source
changing operations. Do not position source changer on its side.

3.

Remove any foreign matter from the scurce guide tube and attach the source
guide tube connector to the source guide tube. Attach the source guide

tube to the exposure device. Remove the source changer cover by breaking

the seal wires and removing the bolts. Attach the source guide tube connector
to an empty chamber of the so..ce changer. Assure that the latch assembly

of the chambers containing sources are in the engaged (latched) position.
Open (unlatch) the latch assembly over the empty chamber.

Attach the control unit to the exposure device following the exposure
device operating instructions.

Ensure that no unauthorized personnel are inside the restricted area.

Crank the source rapidly from the exj .sure device to the source changer.

Revision |
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' the source guide tube from the source guide tube connector. Install the
source guide tube connector in its receptical in the source changer.

14. Remove the source identification plate(s) from the exposure device(s)
and attach with seal wire to the source changer., Attach the identification
plate(s) for the new source(s) to the exposure device(s).

15, Assure that all latch bars are engaged and properly securing the scurc:
assemblies. Bolt the cover plate to the source changer., 7Torque the ccver
plate bolts to 120-130 inch-pounds. Secure “he bolts with seal wires using
security seals.

16. Survey all exterior surfaces of the source changer to ensure that radiation
levels do not exceed 200 milliroentgens per hour at contact. Measure the
radiation level three feet from all exterior surfaces of the source changer
and ensure that the radiation level is less than 10 milliroentgens per hour.
The maximum radiation level measured three feet from any exterior surface
is the transport index. (Example: With a maximum radiation level of 2.2
milliroentgens per hour, the transport index is 2.2).

NOTE: Under normal conditions, the maximum radiation level on the top
surface of the package would not exceed 10 mk/hr. The Transport
Index would be approximately 1.0, If measured radiation
levels exceed these usual values, investigate the cause and
reassure that the source assembly is secured in the proper
‘ shielded storage position.

17. Select the proper shipping labels according to the radiation levels at the
surface and at 3 feet from the surface of container as described in the
following table. Complete two labels listing the radioisotope contained
(Iridium=192), the activity (the number of curies),and the Transport Index
as determined above.

18. Assure that the old shipping labels are removed. Apply the shipping
labels, properly completed, to two opposite sides of the container. Inspect
the source changer for tightness of fasteners, proper seal wires and general
condition prior to shipment.

19. Properly complete the shipping papers indicating:

a. Proper shipping names (i.e., Radioactive Material, Special Form,
n.o.s. NA 9182 and Radioactive Device, n.o.s., UN 2911).

b. Name of radionuc)ide (iridium=192 and uranium=-238)
c. Activity of source (expressed in curies).
d. Category of label applied (i.e., Radioactive Yellow III).
e. Transport Index
. f. USNRC Identification Number (USNRC: USA/9166/B)

Revision 1
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. g. For international shipments, IAEA Identification number
IAEA: USA/9166/B(U)

h. Shipper's Certification:
"This is to certify that the above named materials are properly
classifie1, described, packages, marked and labeled and
are in proper condition for transport according to the applicable

regulations of the department of transportation."

NOTES :

l. For air shipments, the following shipper's certification may
be used:

"1 hereby certify that the contents of this consignment are
fully and accurately described above by proper shipping name
and are classified, packed, marked and labeled and are in
proper condition for carriage by air according to applicable
national governmental regulations.”

2. For air shipments to, from or through the United States, the
package must be labeled with a "CARGO AIRCRAFT ONLY" label
and the shipping papers must state:

"THIS SHIPMENT IS WITHIN THE LIMITATION PRESCRIBED FOR CARGO -
. ONLY AIRCRAFT."

20. Return the container to Tech/ops, Inc., according to proper procedures
for transporting radiocactive material as established in Title 49
Code of Federal Regulations, Parts 172-178.

NOTE : To prepare an empty package for transport, follow the instruction
of the operating procedures above beginning with Step 15
with the following exceptions:

a. The proper shipping name is Radioactive Device, n.o.s.
UN 2911

b. Radionuclide is Uranium=238

NOTE Please return container promptly. Demurrage charges will be made for

containers held beyond normal transportation time.

NOTE : When securing package in the transport vehicle, secure the tiedown
apparatus at the notches of the handle. This instruction should
appear on the shipping papers for this package.

Revision 1
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8.1

8'1.1

8.1.2

8'1.3

8.1.4

8.1.5

. 8.1.6

Acceptance Tests and Maintenance Program

Acceptance Tests

Visual Inspection

The package is visually examined to assure that the appropriate
fasteners are properly seal wired and that the package is properly
marked.

The seal weld of the radioactive source capsule is visually inspected
for proper closure,

Structural and Pressure Tests

The source holder assembly is subjected to a static tensile test
with a load of one hundred pounds.

Leak Tests

The radioactive source capsule (the primary containment) is wipe

tested for leakage of radioactive contamination. The source capsule

'3 subjected to a vacuum bubble leak test. The capsule is then subjected
to a secord wipe test for radioactive contamination. These tests

are described in Section 7.4, Failure of any of these tests will

prevent use of this source assembly,

Component Tests

The latch assembly of the package is tested to assure that the security
of the source will be maintained. Failure of this test will prevent
use of the package until the lock assembly is corrected and retested.

Tests for Shielding Integrity

With the source changer containing a source assembly in the configuration '
shown in drawing 86491, the radiation levels at the surface of the package and
at three feet from the surface are measured using a small detector survey
instrument (i.e., AN/PDR-27). These radiation levels, when extrapolated

to the rated capacity of the package, must not exceed 200 milliroentgens

per hour at the surface nor ten milliroentgens per hour at three feet from

the surface of the package. Failure of this test will prevent use of

the package.

Under normal conditions the maximum surface radiation level on the top
surface of the package would not exceed ten milliroentgens per hour and
the maximum radiation levels at three feet from the surface would not
exceed one milliroentgen per hour. If unusual radiation intensities are
observed, the cause will be investigated and corrected.

Thermal Acceptance Tests

Not Applicable

-8=-1- Revision 1
27 December 1982



yagr

diid

ackKage 1S made

milliroentgens pe

nour it T €€




