INL/CON-24-79209-Revision-0

Control System Upgrade for
Canal ARC SAW

July 2024

Nathan Hananias Smith

.

|daho National

|_(] oml‘ory INL is a U.S. Department of Energy National Laboratory operated by Battelle Energy Alliance, LLC



DISCLAIMER

This information was prepared as an account of work sponsored by an
agency of the U.S. Government. Neither the U.S. Government nor any
agency thereof, nor any of their employees, makes any warranty, expressed
or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness, of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately
owned rights. References herein to any specific commercial product,
process, or service by trade name, trade mark, manufacturer, or otherwise,
does not necessarily constitute or imply its endorsement, recommendation,
or favoring by the U.S. Government or any agency thereof. The views and
opinions of authors expressed herein do not necessarily state or reflect
those of the U.S. Government or any agency thereof.




INL/CON-24-79209-Revision-0

Control System Upgrade for Canal ARC SAW

Nathan Hananias Smith

July 2024

Idaho National Laboratory
Idaho Falls, Idaho 83415

http://www.inl.gov

Prepared for the
U.S. Department of Energy
Under DOE Idaho Operations Office
Contract DE-AC07-05ID14517



Control System Upgrade for Canal ARC SAW
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e BACKGROUND & OBIJECTIVE

* The Arc Saw plays a critical role in managing and disposing of fuel
elements from the Advanced Test Reactor (ATR). This tool, in conjunction
with a PLC console, is employed to safely cut spent fuel elements for
storage. This cutting process uses low voltage DC (<30V) and high
amperages to melt materials like an arc welder, forming near-spherical
pellets the size of No. 10 birdshot without direct contact.
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* The outdated status and lack of current support for the PLC control
system associated with the Arc Saw, there is a need for an updated
system. This upgrade is crucial to maintain operational efficiency, ensure
safety, and complying with regulatory standards in handling nuclear
materials.
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* The upgraded control system will include a Human Machine Interface
(HMI) touchscreen monitor, updated control ladder logic, updated
Input/Output (I/0) modules, Servo Motor module, and PLC module.

New Technology, Same Principle
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Figure 4: HMI touchscreen monitor

Longevity
Upgrading the specific components of the Arc Saw, such as the HMI, the components of the chassis involving the

/0 modules, servo motor module, and PLC module offers numerous advantages. By enhancing the HMI, the
operators benefit having a user-friendly interface, enabling smoother control and monitoring of the ARC SAW's
functionality. Upgrading the modules contribute to an improved precision and responsiveness in changing modes of
the ARC SAW as well as the adjusting the saw blades position, further enhancing the system's overall performance.
The upgrades, while maintaining the same functionality, enable the latest technological advancements without
needing significant changes or disruptions to existing operations.

Figure 5: Ladder Logic
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