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Abstract

In this paper, we propose an artificial intelligence-based high-speed fault diagnosis method using an FPGA in
the event of a ground fault in a DC system. When applying artificial intelligence algorithms to fault diagnosis, a
substantial amount of computation and real-time data processing are required. By employing an FPGA with
Al-based high-speed fault diagnosis, the DC breaker can operate more rapidly, thereby reducing the breaking
capacity of the DC breaker. therefore, in this paper, an intelligent high-speed diagnosis algorithm was
implemented by collecting fault data through fault simulation of a DC system using Matlab/Simulink. Subsequently,
the proposed intelligent high-speed fault diagnosis algorithm was applied to the FPGA, and performance
verification was conducted.
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Table 1. FPGA resources and utilization for DNN
algorithms.

H 1. DNN 22|50 gt FPGA 2|laa 3 ALgH|IE

FPGA Resource Available Usage Utilization (%)
Slice LUTSs 53,200 18,001 33.84 %
Slice Registers 106,400 231 0.22 %
DSPs 220 209 95.00 %
Block RAM Tile 140 3 2.14 %
URAM 0 0 0%

Table 2. FPGA Timing Results for DNN Algorithms.
H 2. DNN 12150 gt FPGA ELO|Y Zit

Timing Results Value
Requirement 66.667 ns (15 MHz)
Data Path Delay 56.306 ns
Slack 10.386 ns
Clock Frequency 17.75 MHz
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gorithm
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