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Toshiba's Efforts toward Applying FPGA-Based Digital Instrumentation and Control Equipment

to U.S. Nuclear Power Plants
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Two major problems are encountered with conventional central processing unit (CPU)-based digital instrumentation and control (I&C) equipment in
nuclear power plants: the difficulty of securing long-term operation due to the short product life cycle of CPUs, and the long period required for the

functional verification of software.

To overcome these problems, Toshiba has developed digital I&C equipment for nuclear power plants using field programmable gate arrays (FPGAs).
An FPGA is a large-scale integration (LSI) containing logic circuits that can be programmed to perform necessary functions without the use of software.
FPGA-based digital I&C equipment makes long-term operation possible by securing the logic circuit design even when FPGA devices are changed.  We
have also developed comprehensive design and verification methods that make internal signal processing more transparent, to improve verifiability.

This FPGA-based monitoring equipment has already been installed in Japanese nuclear power plants, and we are aiming to apply it to advanced

boiling water reactor (ABWR) plants being planned in the United States.

We are now working toward obtaining Nuclear Regulatory Commission (NRC)

approval for the use of FPGA-based systems as safety-related equipment in U.S. nuclear power plants.
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Average power range monitor (APRM) unit
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Partial structure of antifuse FPGA
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Process of FPGA logic design
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Example of FPGA circuit configuration using functional elements (FEs)
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A/D : Analog to Digital
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Example of circuit board design using FPGA
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Electromagnetic compatibility test of power range monitor
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