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Abstract

This paper investigates the design specifications and engineering practices of grounding and lightning protection systems in electrical
engineering. It systematically reviews the classification of grounding systems, the composition of lightning protection devices,
and key design parameters, while outlining engineering methodologies for controlling grounding resistance, arranging devices,
and selecting materials. In accordance with current national standards, the paper provides detailed discussions on surge arrester
placement, down conductor design, and hierarchical overvoltage protection configurations, and validates the effectiveness of SPD
applications through practical engineering cases. The study aims to provide technical insights for electrical grounding and lightning
protection design in building and industrial settings, enhancing system safety, reliability, and cost-effectiveness while complying
with regulatory requirements, thereby effectively mitigating the hazards posed by lightning strikes and fault overvoltages to electrical
equipment and personnel safety.
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