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Abstract: In modern architecture, electrical grounding system and lightning protection system are two important links to ensure
electrical safety and overall operational stability of the building. The grounding system can effectively conduct and discharge the
fault current generated during the operation of electrical equipment, while the lightning protection system can provide a leakage
channel in the event of lightning strikes, reducing the risk of damage to electrical equipment and building structures. However, in
practical engineering applications, grounding and lightning protection are often designed independently, lacking systematic
consideration, which can easily lead to resource waste and even functional conflicts. Based on the overall requirements of building
electrical safety, this article proposes a collaborative design approach between grounding systems and lightning protection, and
conducts systematic research from four levels: theoretical analysis, design principles, technical implementation, and performance
verification. By studying key parameters such as grounding resistance, equipotential connection, and discharge channel layout,
combined with electromagnetic simulation and on-site testing methods, the performance advantages of collaborative design are
verified. The research results indicate that collaborative design can not only improve the overall safety and reliability of the system,
but also play an important role in reducing construction costs and improving operational efficiency, providing a feasible technical
path for building electrical safety.
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