Qualification of a Robotic Inspection System Developed for Inspection of Double-Shelled Tank Bottoms from the Annulus Region
Adam Cobb, Victoria Wahlen, Jay Fisher, Tyler Marr, Douglas Earnest, and Yanquan (Patrick) Xia

Southwest Research Institute
6220 Culebra Road
San Antonio, TX 78238
(210) 522-5564; email adam.cobb@swri.org

ABSTRACT
There are many types of nuclear waste storage tanks located at the Hanford Site that need to be regularly inspected to ensure that their contents are safely contained.  One particularly unique tank are the large double-shelled storage tanks (DSTs) that are buried onsite. Inspecting the bottoms of these tanks is particularly challenging using conventional approaches that require the tank to be emptied or a submersible system to be inserted; it is not practical to empty these tanks or insert systems inside due to the nature of the contents to gain direct access to the tank bottom. To overcome this limitation, Southwest Research Institute designed and built a robotic inspection system that can be lowered into the confined space between the inner and outer tanks. This space is inaccessible by humans and has high-radiation and high-temperatures associated with it. Once there, the robot is positioned near the inner vessel sidewall so that a specialized transducer can be placed against the vessel.  The guided waves, generated and received using an electromagnetic acoustic transducer (EMAT), will propagate from the vessel sidewall into the vessel bottom, allowing for much of the tank bottom to be inspected.  By collecting data at regular intervals around the tank circumference, the waveforms can be combined using the Synthetic Aperture Focusing Technique (SAFT) to create an image of the tank bottom condition.  A robotic delivery vehicle is utilized to precisely position the sensor system at the desired data collection locations.  Following design and fabrication efforts, the system has undergone extensive qualification testing to ascertain the system’s performance in as close to real-environment conditions as possible.  This presentation will describe this robotic inspection system in detail, discussing both the inspection sensor system as well as the robotic delivery platform.  Additionally, the presentation will discuss the performance of the system as measured through the qualification test program.  The presentation will conclude with a discussion of the next steps of the program, including identified design improvements, with the ultimate objective of inspecting the Hanford tanks in the near future.

