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ABSTRACT 

The Transient Water Irradiation System is an enhanced capability capsule type irradiation vehicle 
designed to support fuel safety research for light water reactor specimens in the Transient Reactor Test 
Facility at the Idaho National Laboratory. The capsule, as shown in Figure 1, simulates loss of coolant 
and reactivity-initiated accidents and was designed, deployed, and commissioned with fresh fuel 
specimens to validate instrumentation and prepare for previously irradiated high burnup specimens. 
The irradiation system features an extensive in-situ instrumentation package to detect phenomena 
typical to light water reactor fuels. To accommodate assembly with high burnup specimens inside the 
Hot Fuel Examination Facility, and to ensure instrumentation integrity is maintained throughout 
assembly, the design was updated to support remote handling. As shown in Figure 2, the updated 
design features a hinge mechanism which allows for remote pre-irradiated specimen loading and 
assembly while protecting sensitive instrumentation. Fixtures and handling equipment have been 
developed to support remote assembly. The experiment module also includes radiation shielding and 
contamination control to support operations after removal from the hot cell. 

 

Figure 1. Transient Water Irradiation System 

 



 

 

Figure 2. Hinged mechanism for hot cell assembly 
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