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Abstract: [Objective] To address the new power system’s requirements for comprehensive observability and intelligent
con-trol, this paper proposes a power sensing technology standardization system with three layers across four domains,
combined with a collaborative governance strategy. [Methods] The study systematically reviews relevant standards both
domestically and internationally. Building on this, the study develops a framework covering the generation, grid, load,
and storage domains at foundational, technical, and application layers. The framework incorporates var-ious subfields
such as quantum sensing, MEMS sensing, optical fiber sensing, and low-power communication. The study further defines
unified interfaces, data models, time synchronization mechanisms, and security requirements. In addition, it performs

comparative analyses and case-based validation. Finally, it develops metrics to evaluate implementation effectiveness.
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[Results] The study establishes a mapping matrix linking terminology and metrics and compiles a catalog of standard

families. Additionally, it provides implementation workflows accompanied by scenario-specific indicator tables. A pilot

implementation indicated that the proposed standards system enhances interoperability, boosts measurement reliability,

and reduces latency. The tests also uncover key gaps and help pri-oritize areas for further optimization. [Conclusion] The

findings indicate that a robust standards system, combined with multi-stakeholder collaborative governance, can greatly

improve the consistency, security, and scalability of power sensing networks. This in turn supports the development of

the new power system and helps in achieving the dual carbon goals. It also lays out a clear pathway for internationalizing

standards and keeping them dynami-cally updated.
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