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I6C REFEBAL OF A10MI4S INTERBATIONAL'S TEURESIRIAL ISOTUPE HEAT SOUBCK

1o an aypiiaatian deted December 3, 1966, Atomicp Internaticmal xequested
an ASC authorfgatica to ship 2 14 kilccuvie Tme147 heat source. Since
Agemics Iutermational is located in sn apreenent state, California, %
telophoned 81 and informed thew that their anthorizaticn could only be
issved by IRC. A%, therefore agreed to notify the ICC of their aeed for
a shipping suthorizaticon. Subsequently, wa received a letter, deted
Japuary 3, 1967 from I0C requesting cur review of the Al'e epplication
for approval to tremsport four of these heat sourees in a specified ICC
centefner. In the followiag sectiom, I bave briefly described the devices
a0d sumsarized the results of ocur tecimical anslygis which indicates that
these heat sources wiil meet the standards of 10 CFR 71 if shipped By
themselves or packaged in the ICC five gallom container.
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The 5 thermal watt Correstrisl heat geurce is a right cirecular cylinder
agproximately 1% incheg in diameter by 1% inches high, with & handling
ting attached to @ lip on the top of the device. The 14 kilocuric Pmei47
oxide source is encapsulated in a 0.605 f{nch digmster Tantalums10 Tungeten
alley eylindey ohich is welded closed. The souree eylinder is eccentrically
logated inside s 1.52 inch diameter walded closed cylimdey of Uraniume3
Bolybdenum alloy vhich provides (1) a leaketight seccoondary encapsulation
barzier and (2) the radiation ghielding to reduce the surface dose rate to
ecceptable levels. The Uraniume3 Holybdenum eylinder is further emcapsulates
in & gtainiess steel container vhich Wmg 30-mil walls and 60ewil end caps.
The suter stainless etecl container 13 welded closed and provides a barvier
sgainst oxidaticn ef che Urmniuse] Holybdemum alloy. The heater containg
gpxnximateiy 2.1 pounds of depleted wyanfum. The four heaters will be
ipped in a five gallon ICC specification centainer, %The heat gources will
 be held in place within tbe container by wooden braces and steel wool.
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Our review of these heat sources agalnst the standards of Pert T1

was greatly simplified by the results of a testing program which AI -
conducted to deterrmine suitable materials and fabrication techniques
for these heat sources. The testing program was conducted by sube
jeeting 6 heat sources loaded with a similar, but pon-radicactive fuel,
semarium oxide, to each of the following envirormmnts and forces: (1)
2200°F for 1 hour, (2) 2000°F soak to room temperature by dousing with
wvater, (3) an external pressure of 3000 psig, (k) s 30 £t. dxop onmto
1/8-inch diameter rounded pin, (5) a 20,000 1lbs crushing force (6)
10,000 1bs shearing force, (TS 500 ft/sec impact onto a granite block end
{8) vibration of 0.5 inch amplitude at 20~35 ecycles per see. Following
these tests, leak teésts were performed on each hsat source using an
acceptance criterion of 1.0 x 10-T ec/sec, and all six suceessfully met
this limit. Based on the results of these leak-tests, and the fact that
thege test enviromments and forces are more severe than those specified
in Sections TL.3l, T1.32 and Appendixes A and B of Part Tl, I conclude
that each individudl heat source can meet the standerds of 10 CFR Tl.

S8ince each of these_héat sourcec meets the standards ofilo-CFR T,
and our analysis indicates that packaging of four heat sources in the
ICC specification five-gallon container will not affect the ability of

these sources to meet Part Tl, this type of shipment vill also satisfy
the standards of 10 CFR T1.
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