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Figure 7.—Full-power testing of the depleted uranium core using electric heaters. 

 
Following warm critical testing the HEU core will be run at full power for steady-state operation and 

transient response over the course of 24 to 48 hr. This test was simulated at Glenn using the electric 
heaters. Figure 7 shows heater power and system temperatures for the full-power test, which includes 
steady-state operation and transient response to several system perturbations.  

In these tests, reactor response was not simulated and the electric heaters were controlled to reach the 
desired condition. The data shows initial heat up with the convertor hot-end temperature reaching 650 °C 
at the 1.5-hr mark, at which point the convertors and simulators are turned on and the system is allowed to 
reach steady state over the next 5.5 hr. Next, the convertors were reduced to half power and operated for 
2 hr before being returned to full-power operation. Next, the convertors and simulators were commanded 
to maximum power to determine the maximum cooling load, then returned to nominal operation. The 
simulators and convertors were then turned off while reducing core power to determine the negative 
feedback required to maintain core operation at 800 °C in the absence of cooling. The simulators were 
then turned back on with the convertors stalled, then the convertors were restarted, and finally the heater 
power was turned off and the system was allowed to cool.  

3.0 Conclusions 
Fabrication of and testing of a 1-kW space fission power technology at the subsystem level in a 

relevant environment, with the depleted uranium (DU) core was a major milestone for the Kilopower 
project. Fabrication of the DU core sections allowed molds to be made and procedures put in place for 
fabricating the highly enriched uranium (HEU) core sections, which have recently been completed. 
Testing of the Kilopower technology demonstration with the DU core, using the test sequence and 
configuration for the final testing with the HEU core, has reduced the risk of any unexpected issues in 
fueling, assembly, or test operations at the Nevada National Security Site (NNSS). Testing of the DU core 
shows that at nominal operating conditions there is a 200 °C temperature drop between the core and the 
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Stirling convertor hot end. The majority of this temperature drop takes place through the conduction plate 
and through the Advanced Stirling Convertors (ASCs) heat acceptor, both of which can be eliminated in 
future design iterations if money becomes available for customized convertors and interfaces. The system 
as it stands is capable of delivering 120 W electric from two ASCs with a maximum thermal power draw 
of roughly 3,000 W, which is sufficient to verify neutronics models at the nominal Kilopower operating 
condition. There were no issues encountered during DU testing that caused unexpected operational issues, 
which would need to be addressed prior to HEU testing. 

Further work includes testing of a configuration in which convertor vibration is actively canceled 
using balancers, allowing for simpler heat pipe interfaces and further redundancy that could potentially 
reduce temperature differences by eliminating the conduction plate used in the current dual-convertor 
configuration and dry runs for assembly of the test hardware at the NNSS. After completion of these tests, 
the Kilowatt Reactor Using Stirling TechnologY (KRUSTY) nonnuclear assembly will be shipped to the 
NNSS, where the HEU core will be installed and checkout testing will begin. 
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