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Design of Predictive Maintenance System for Distributed Energy Resources
Based on IEC 61850 Real-Time Health Index Computation and Al Prediction
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Abstract - This paper proposes an integrated
predictive maintenance system for distributed energy
resources (DER) based on the IEC 61850 standard
communication framework. Real-time measurement data
acquired via IEC 61850-7-420 logical nodes are used to
calculate a health index (HI) through a combined
FMEA-AHP-Fuzzy algorithm, which is then fed into a
stacked LSTM network to predict the remaining useful
life (RUL) as the time until HI reaches a predefined
degradation threshold. The proposed system enables
interoperable predictive maintenance applicable to
heterogeneous DER equipment including photovoltaic
systems, wind turbines, and energy storage systems.
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