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Preface

1 Purpose

This standard aims to establish the framework for a solar power monitoring
system utilizing artificial intelligence (Al) to enhance the efficiency of operation
and maintenance (O&M) in solar photovoltaic (PV) power plants. By defining
system architecture, data collection parameters, operational environments, and
core functionalities, the standard promotes the digital transformation of the
domestic solar energy sector and aligns with K-ESG innovation initiatives.
Furthermore, the standard facilitates interoperability and reliability among power
generators, solution providers, and public institutions, serving as a foundation
for the standardized export of domestic solar monitoring technologies.

2 Summary

This standard includes the following key elements:

« System Components: Defines the structure and roles of data collection
servers, computation servers, API servers, web servers, and databases.

* Operational Environment Specifications: Outlines hardware and software
requirements for both technology providers and end users, including OS,
CPU, RAM, and database versions.

+ Data Structure Definitions: Details field names and data types for solar
equipment, modules, power generation, irradiance, temperature, and fault
diagnostics.

» Al-based Diagnostic Framework: Describes a multi-layered diagnostic structure
comparing measured values, physical model outputs, and machine learning
(ML) predictions to identify faults.

« Security and Access Control: Specifies encryption (SHA-512 with salt), TLS
communication protocols, data masking, and access log retention policies to
ensure data privacy and system integrity.

« Core System Functions: Presents major functions such as real-time
dashboard, power statistics, Al-based fault diagnosis, equipment/user
management, and more.

This standard enables consistent data definitions and interface structures for

solar O&M systems, enhancing scalability, interoperability, and ease of Al

integration for diagnostic and analytical applications.

3 Relationship to Preference Standards
None

ii ESGTVS-1-2025-01-R1-V1.0
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