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Underwater inspection system

examines spent fuel cans
By John Walsh

In late May, the INEEL submerged a new, spent nuclear fuel can ultrasonic inspection system in the middle of INTEC’s Fluorinel Dissolution Process and Fuel Storage (FAST) water basin to examine cans for water leakage.

It's part of the work at the INEEL to eventually move spent fuel from underwater storage to dry storage. Thirty-six cans of Fermi Driver Fuel were the first to be inspected outside the test laboratory by the Multi-Axis Ultrasonic/Video Data Acquisition System (MaDAS).

MaDAS operators checked to see if water had seeped into any cans or if any cans had significant corrosion. Thirty-five cans were found dry. One was indeterminate, which means its data will be analyzed.

Mike Tyacke, project manager for the Fermi Driver Fuel Movement Project, said, “Instead of puncturing and drying all the cans (assuming the cans contain water), we’re using the ultrasonic system to identify any cans containing water. It eliminates exposing dry fuel to a wet environment, reduces the potential for worker exposures and is just a much simpler operation.”

The inspections support the INEEL efforts to move spent fuel from underwater storage to dry storage as required by the 1995 Idaho Settlement Agreement. The MaDAS was developed by the Nuclear Radiological Physics organization.

All 214 cans of spent fuel from the Enrico Fermi Power Reactor, in Monroe, Mich., will be placed in dry storage in the Irradiated Fuel Storage Facility at the Idaho Nuclear Technology and Engineering Center.

Steve Taylor, principal investigator for the MaDAS, called this inspection a “dress rehearsal” because the 36 cans won’t be placed in dry storage right away. “But, it did tell the program people if any of the cans have water in them,” he said. The fuel cans cannot contain any water when they are placed in dry storage.  


The MaDAS uses ultrasonic search heads to examine the spent fuel storage cans for water that has leaked into them, and to detect and characterize corrosion on the cans. The system also has three video cameras that let operators view the cans as they are inspected. An operator at a nearby workstation remotely controls the inspections and data collection system.
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In the demonstration

One can was inspected at a time. FAST spent nuclear fuel operators used an overhead fuel handling crane to remove a storage bucket holding four cans from its underwater location. Then, making sure the cans remained under water, the operator removed one can from the bucket and lowered it into the middle of the submerged MaDAS and onto a small turntable.

As the can slowly rotated on the turntable, transducers inspected the inside of the can for water. The transducer emits pulses of sound that penetrate the can, returning the sound to sensors in the search head. A can without water inside returns a different signal from a can that contains water. The search head, which has a range of motion, is positioned closely to the surface of the can to be inspected. Software directs the search head to track closely to the front surface of the can. This allows a complete inspection, even if the can is curved, has a protrusion or sits at an angle.

A second transducer uses sound pulses to profile any corroded areas, cracks or pits in the can. The sensor pulses can “look” at the wall of the can a few thousandths of an inch at a time to show the depth of any deterioration on the surface, the interior wall or in between.

All the data was captured on computer for analysis.


Dry storage next

Tyacke said that fuel was delivered dry to the INEEL about 15 years ago and placed in FAST. Originally, INEEL planned to reprocess the spent fuel alloy, zirconium cladding and aluminum cans. But the United States ended spent fuel reprocessing in 1992, so the fuel has been in water storage longer than intended. The FERMI fuel is scheduled to be moved into the IFSF starting in January 2005.

 “We have a (safety analysis report) requirement that 20 cans (from 20 different buckets) will be visually inspected each year. But that inspection can’t show us if any leaks have let water into the cans,” Tyacke said.

Ed Armstrong, a FAST facility engineer, said that since the buckets were already out for inspection, 36 cans in the 20 buckets were inspected by the MaDAS to identify which cans were dry and which contained water. The inspected cans were logged and placed back in storage. All 214 cans will be inspected shortly before they are transferred to the ISFS in January to make sure water hasn’t seeped in since the first inspection.

Armstrong said the campaign to inspect the 36 cans took about a week.

Taylor indicates that some other DOE laboratories that handle spent nuclear fuel have observed the operation of the MaDAS. Those and some commercial organizations have shown interest in the system, and commercializing MaDAS will be explored.

The MaDAS will be a tool used as the Idaho Completion Project moves all its spent fuel from water storage to dry storage.

Members of the MaDAS project team are Steven Taylor, Nancy Kraft, Mike Ward, Raymond Keegan, Craig Shull and Craig Robb.
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         INEEL photo P-109 by Steve Taylor 





Fuel handling operators Robin Killian, foreground, and Gary Birch begin to move a storage bucket toward the underwater inspection system at INTEC’s Fluorinel Dissolution Process and Fuel Storage (FAST) water basin.





Underwater ultrasonic testing system at the bottom of the pool





Mike Ward, left, and Steve Taylor prepare to move the device from the test lab to the FAST pool.
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