SINCLAIR RESEARCH. INC.
: _ 400 EAST SIBLEY BOULEVARD
HARVEY, ILLINOIS
April 17, 194,

U. S. Atomic Energy Commission (3)
Washington 25, D. C.

Attention: Isotopes Branch,
Division of Licensing Regulation

Gentlemen:

We are hereby applying for a license permitting the use of krypton-85 gas
in flow tests in various refinery units. The information will be presented
in the form required by Title 10, Part 30.24(h).

(1) General Requirements of 30.23

(a) To the best of our knowledge these tests are "for a purpose authorized
by the Act." ,

(b) Complete descriptions of our radiation detection and measuring equip-
ment are given in the applications for license 12-140-L. This
equipment and associated facilities at Harvey are more than adequate
to handle all phases of analysis of the krypton to insure safety of
the test. Film badges, pocket dosimeters and portable survey meters
(June and end window Geiger counter) will be used by qualified
persormel under my direction at the site of the tests. Shipment of
tracer to the test site will be in a suitable container fabricated at
our laboratory. We have no doubt that our equipment and facilities
"are adequate to protect health and minimize danger to life and property.t

(¢) The tests will be conducted under my supervision. My experience is
given in previous license applications. Our record to date shows no
problems with respect to protecting health "and minimizing danger to
life and property" in either refinery scale experiments or extensive
laboratary experiments utilizing radiocactive materials.

(d) Infomation previously sent to your office indicates that we satisfy
any special requirements contained in 30.2l.

(ii) The pwpose of the test is to determine the relative flow rates through
refinery heat exchangers. The particular systems under consideration
involve parallel sets of several heat exchangers which are connected
in series. By injection of tracer ahead of the heat exchanger and
measuring the time taken for the tracer to traverse the heat exchanger
one can accurately determine the flow rate. Determination of relative
flow rates through the various exchanger banks is of importance in
connection with certain heat exchanger problems comected with these
units. These heat exchangers are part of catalytic refocrm?j' systems {}’
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with a liquid product which is predominantly used for gasoline
production. The gaseous product consisting of hydrogen, methane and
propane can either be burned or can be sent to an ammonia synthesis
plant. Here the hydrogen is separated from the hydrocarbons and
used to produce ammonia. The hydrocarbons remaining can either be
burned or sold to consumers, depending upon the particular refinery
situation at the time of the test.

In a typical test four tracer injections will be used with 50 milli-
curies of krypton-85 per test. This tracer concentration is selected
to give a total of 1000 accumulated counts in the flow detection
equipment. This equipment consists of parallel rows of metal wall
Geiger counters in a metal container. The concentration of
irypton-85 in the gas diluted by one day's production is 3.85 x 10-7
microcuries per milliliter. This number compares very favorably
with the Schednle C, 30.73 value for krypton-85 of 3 x 10-6 micro-
curies per milliliter. Taking into account the various possible
paths of gaseous product of the reactor concerned it seems extremely
unlikely that the Part 30.73 Schedule C value will be exceeded.

There can be some reconcentration of the krypton-85 when the hydrogen
is removed from the hydrocarbon in purification of the synthesis
hydrogen gas to the ammonia plant. However, taking into account the
fact that hydrocarbon produced will be diluted by inactive streams

of gas it would appear that the concentrations arrived at will be
below the Part 30.73 Schedule C value.

We desire to obtain a license to use up to 500 millicuries of krypton-85
in the test. Selected test sites include refineries owned and operated
by Sinclair Refining Company, including those located at East Chicago,
Indiana; Marcus Hook, Pemnsylvania; Sinclair, Wyoming and Wood River,
T1linois. Present plans are to run a test of the type described after
receipt of a license at the Sinclair refinery in East Chicago, Indiana.
The description above which refers to ammonia plant is specific to the
East Chicago, Indiana refinery. In tests at other refineries the same
general safety descriptions will, however, apply. We trust the information
presented above is sufficient for your evaluation purposes. We would
appreciate your early action on this application.

Yours very truly,
SINCLAIR RESEARCH, INC.

AT o

A. I. Snow, Chairman,
Radioisotope Committee
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