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Introduction

• Modern power systems generate massive amounts of data.

• Effective decision-making depends on accurate data handling.

• Three key processes: Identification → Processing → Interpretation.

• Applications: Stability analysis, fault detection, load forecasting.



Sources of Data in Power Systems

• SCADA (Supervisory Control and Data Acquisition).

• PMUs (Phasor Measurement Units).

• Smart meters & IoT devices.

• Weather and market data.

• Maintenance logs & historical records.



Data Identification

• Recognizing relevant data for specific applications.

• Examples:
• Stability studies → Voltage, angle, frequency.

• Load forecasting → Demand patterns, weather data.

• Fault detection → Current, breaker status.

• Importance: Choosing correct data reduces complexity and 
computation.



Data Processing

• Steps involved:
• Data Cleaning (removing noise, missing values).

• Normalization / Standardization.

• Feature Extraction (PCA, signal decomposition).

• Data Fusion from multiple sources.

• Tools: MATLAB, Python, AI/ML frameworks.



Example – Noise Removal in PMU Data

• PMU data often contains measurement noise.

• Processing involves filtering:
• Kalman Filter

• Wavelet Transform

• Clean data improves transient stability prediction.

• Real-life: Applied in Wide Area Monitoring Systems (WAMS).



Data Interpretation

• Converting processed data into actionable insights.

• Methods:
• Machine Learning (classification, regression).

• Statistical Analysis.

• Visualization (dashboards, heatmaps).

• Examples:
• Load forecasting using AI models.

• Predicting fault location from event data.



Real-life Applications

• Smart Grids: Real-time monitoring and control.

• Renewable Integration: Handling variable wind/solar forecasts.

• Fault Management: Quick identification and localization.

• Market Operations: Demand response & dynamic pricing.

• Asset Management: Predictive maintenance with sensor data.



Case Study – Load Forecasting

• Problem: Predict next-day demand with accuracy.

• Data: Historical load, weather, holidays.

• Processing: Normalization, feature extraction.

• Interpretation: AI models (ANN, LSTM).

• Outcome: Improved scheduling, reduced costs, better reliability.



Challenges in Data Handling

• Large volume and high velocity of data.

• Data privacy and cybersecurity concerns.

• Missing or corrupted measurements.

• Need for real-time analytics.

• Integrating heterogeneous data sources.



Future Directions

• Big Data & Cloud Computing in power systems.

• Edge Computing for faster real-time processing.

• AI-driven anomaly detection.

• Digital Twins for simulation and interpretation.

• IoT + Blockchain + AI for secure data handling.



Conclusion

• Effective data handling is crucial for reliable power systems.

• Process: Identification → Processing → Interpretation.

• AI/ML improve speed, accuracy, and adaptability.

• Future grids will rely heavily on advanced data-driven decisions.
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