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OSR-SF-010:  Special Form Character of Mound Lab MC2893 Heat Sources 
 
History/Background 
In 1973, the need arose to document the special form character of the Mound Laboratory1 manufactured 
Milliwatt Generators. The Milliwatt electric generator system was used to power the electronics on small 
devices that could not be conveniently powered with chemical batteries.  The heat source capsule for 
these nuclear batteries was designated as Model MC2893. The MC2893 is a triply encapsulated sealed 
source. The cladding materials are T-111 alloy (TA 90% , W 8%, Hf 2%) and Hastelloy C (Ni 54%, Mo 
17%, Cr 16%, Fe 5%, W 4%, Co 2.5%) specially chosen for their high temperature strength and ductility, 
see the attachments (figure A-1) and drawings for further details. 
 
The manufacturer of the heat source for these nuclear batteries, Mound Laboratory, was tasked by Sandia 
National Laboratory the overall project manager to provide testing that met the requirements of the 
USDOT as detailed in 49CFR173.469.  
 
Special Form Character of Model MC2893A Heat Sources 
Special form testing of 2 inert test capsules (for the MC2893 heat source) was documented in Milliwatt 
Generator Progress Report July 16, 1973 – August 15, 1973. In the Appendix of this report (p. 11) the 
testing of the capsules per DOT 173.469 was documented.  
 
Specific tests requirements are as follows: 

 Free drop 30 ft. (9 m) 
 Percussion 3 lb steel billet dropped 40” (1 m) 
 Heating in air for 10 minutes at 1475F 
 Immersion in water for 24 hr. 

 
At the end of the special form test series, the condition of both test items was documented by visual 
inspection, radiography, and helium leak testing. 
 

1. No detectable damage to the liner or strength member body walls or weld. 
2. Distortion of the fuel slug 
3. Some distortion of the outer clad body wall and cap 
4. No detectable damage to the outer clad weld. 

                                                 
1 Mound Laboratory in Miamisburg, OH was a AEC GOCO operated by Monsanto Research Corporation in 1973. 
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5. Helium leak check rate was at 5.3 E-9 (Std. cc/s) or less 
 
It should be noted that Helium leak test rates less than 1 E-7 (Std. cc/s) meet the leakage requirements for 
AEC sealed source production in 1973. 
 
CONCLUSIONS 
After submission of the Progress Report with test data (Appendix) Sandia National Laboratory2 Milliwatt 
Generator Program engineers wrote a letter to file on September 19, 1973.  The memo to file concluded 
that the MC2893 Heat source had passed all US DOT Special Form testing requirements and therefore the 
heat sources can be classified as Special Form radioactive material for the purposes of the USDOT.  
 
After reviewing MC2893 drawings, specification sheets, assembly schematics, and special form testing 
summary, I conclude that the MC2893 heat sources have been tested and documented as special form 
radioactive material. Sources with more than 30 years of service life should be leak tested (alpha 
contamination) and visually examined for bulging on an annual basis.  Any deformation of capsule 
excludes it from SF status. 
 
 
JAT/ml 
 
Attachments: 

 drawings of source capsule C-AY291675 & C-AY314643 
 Schematics of Source capsule Assembly Fig. A-1 
 MilliWatt Generator Specification sheets (2) 
 MilliWatt Generator Progress Report (Appendix), July 16, 1973 – August 15, 1973 
 SNL Memo, DOT Tests of MC2893 Heat Source, dated September 19, 1973 

 
 
OSR File, MS J552 
N-3 File, MS D541 
 
 

                                                 
2 Sandia National Laboratory, Albuqurque, NM was an AEC GOCO facility operated by ATT in 1973. 






























