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SUBJECT: ATOMICS INTERNATIONAL'S REQUEST TO DEMONSTRATE Pm-147 HEATERS

In letters dated June 2, 1967, and November 14, 1967, Atomics Inter-
national requested a license to display, demonstrate, and transport
one 30,000-curie and one 15,000-curie Pm-147 heater. In the following
paragraphs, I have briefly described the devices and summarized the
results of our review which indicate that a Part 71 and a Part 30
authorization should be issued.

The 30,000-curie Pm-147 heater weights two pounds and is a circular
cylinder approximately 1½ inches in diameter by 1½ inches high with
a handling ring attached to a lip on the top of the device. The
triply encapsulated 30,000-curie promethium oxide heater has an
outer surface of stainless steel and uses depleted uranium to
provide the necessary shieldingk. The 15,000-curie Pm-147 heater
weights one-half pound and is a circular cylinder approximately
1 inch in diameter by 1.2 inches high with a thread attached to one
end. The triply encapsulated 15,000-curie promethium oxide heater
also has an outer surface of stainless steel.

Our review of both of these heaters against the standards of Part
71 was greatly simplified by the results of Al's testing program
in which prototype models of each heater were subjected to the
following: (a) an external pressure of 3000psig for 15 minutes,
(b) a crushing force of 23,000 poundsiol 1 hour, (c) a 10,000-
pound shearing force, (d) an impact force of 120 foot-pounds, (e)
a puncture force of 30 foot-pounds on an 1/8-inch diameter pin,
(f) one hour in a 1900°F environment and (g) a thermal shock from
20000F to room temperature water. Following the above mechanical
and thermal tests, leak tests were perfor~ed on the prototypes,
using an acceptance criteria of 1.0 x 10 cc/sec and each prototype
heater was found acceptable. Since the packaging of these heaters
in their special transport case or in a 2R container for transport
will not reduce their integrity, I have concluded that a Part 71
authorization should be issued since sufficient evidence has been
presented to conclude that the heaters will be able to withstand
conditions more severe than those stated in Sections 71.31, 71.32
and Appendices A and B of 10 CFR 71.
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During display demonstration of these heaters, Atomics International
has stated that each heater will have engraved, etched or indelibly
marked on its surface, the name and amount of radioactive material
contained within the inner capsule. Also, the aluminum foil will
be attached to the outer surface with such information as the dose
rate at one foot from the surface and the words "Caution - Radio-
active Material". Atomics International further states that the
two heaters will be chained inside a plastic transport case when
not being demonstrated, and that the transport case will also be
appropriately labelled. Consequently, Al has taken sufficient pre-
cautions to inform the general public of the radioactive nature of
the devices in or out of the transport case.

Atomics International has stated that the demonstration operation
will be conducted under the supervision of a trained AI employee
who has been selected and approved by the Radiation Safety
Supervisor, and, the Health, Safety, and Radiation Services
Department Director, all of whose qualifications have been sub-
mitted in the application. I have reviewed these qualifications
and conclude that management is qualified to assure that a
competent person has been assigned the responsibility of carry-
ing out the demonstration and display of these heaters.

AI has stated in their letter of November 14, 1967, that the dis-
play and demonstration of these heaters will be carried out in
such places as offices, exhibitor booths, laboratories and-possibly
under specific field conditions. The applicant has stated that
office and exhibitor booth demonstrations will cons-st of allowing
personnel to hold a heater for a few seconds to perceive of the
surface temperature. During laboratory and field conditions, minor
experiments will be conducted, such as determinations of the effects
of the radiation on system components, e.g. electronic devices.
The applicant has further stated that experiments using the heaters
will not be permitted if potential accident environments could exceed
those for which the heaters were qualified by prototype testing.
In addition, Al plans to wipe test each heater once:a week if a
demonstration period should involve two weeks or more away from
their Canoga Park facility. A contamination limit of >0.005yst
on the swab will require the device to be placed in a plastic bag
and stored in a 2R container until an Al health physicist arrives.
Consequently, AI has demonstrated that they will take reasonable
steps to assure that the generators will not be used in such a
way that the health and safety of the public will be endangered.
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The most serious consideration that developed during my review of
these heaters was the possibility that the heaters might be lost
or stolen during the display and demonstration. The obvious reason
for this concern was their size, roughly 1.5 inches by 1.5 inches.
I spoke with Mr. Alexander about this concern and in Al's letter
of November 14, 1967, they submitted the following discussion:

Procedures to Prevent Loss and Theft

To prevent loss or theft of a source, it is required that each source
must at all times be in the physical possession of the person author-
ized to conduct the demonstration. There are two exceptions to the
physical possession requirements

(1) while the source is in the custory of a common carrier;

(2) while the source is in authorized storage.

Authorized storage is defined as follows:

"Secured against unauthorized removal and provided
with reasonable protection against loss."

With regard to the interpretation of these storage requirements,
the sources are normally locked in a cabinet or safe in a manner
similar to the handling of classified documents.

Source demonstrators may use either the Transport Case described
or the shipping container to carry the sources from place to
place. If the Transport Case is used, it is required that
each source be attached by chain to the case. The demonstrators
are permitted to remove the chain during the actual conduct of
the demonstration. Loss and theft are prevented in either case
by the required, full-time presence of the demonstrator.

In conclusion, I believe that the procedures in effect during
demonstration, the qualification of individuals responsible
and the integrity of the heaters are adequate to issue both a
Part 71 and Part 30 authorization.


