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Overview

AI and IoT Integration for Smart Electrical Systems Training Course is a five-day intermediate course for
electrical, control, instrumentation, maintenance, power-system, and industrial digitalization personnel, who
leave with a Smart Electrical Systems AI-IoT Integration Blueprint. Participants connect sensor-to-insight
architecture, edge AI, predictive maintenance, smart grid analytics, and OT/IT integration while separating
advisory analytics from safety-critical control. The course uses engineering artifacts to evaluate secure,
measurable deployment choices. Agile Leaders Training Center delivers training in AI and IoT integration for
smart electrical systems.

Who Should Attend

• Electrical engineering personnel responsible for asset performance, protection, power quality, and
energy monitoring

• Control engineering personnel responsible for PLC, SCADA, DCS, and process-interface integration
• Instrumentation personnel responsible for sensor selection, signal integrity, calibration, and field

data acquisition
• Maintenance and reliability personnel responsible for condition monitoring, fault diagnosis, and

intervention planning
• Power-system personnel responsible for network visibility, forecasting, asset analytics, and

operational decision support
• Industrial digitalization personnel responsible for edge platforms, data pipelines, pilots, and

technology scaling

The course assumes participants can interpret electrical measurements and industrial process diagrams,
and it leaves out coding, model development, protection-setting design, and autonomous closed-loop
control.

Departments and Industries

The course supports electrical-system integration across utilities, manufacturing, energy production,
transport infrastructure, water services, and facilities operations.

• Electrical engineering and power systems
• Instrumentation, automation, and process control
• Maintenance, reliability, and asset management
• Energy management and sustainability
• Operational technology and industrial cybersecurity
• Digital engineering and industrial transformation



Learning Objectives

By the end of this course, participants will be able to:

• Analyze electrical use cases and operational constraints
• Build sensor, edge, and connectivity architectures
• Apply data-quality and condition-monitoring methods
• Diagnose anomalies and prioritize maintenance responses
• Evaluate energy analytics, control integration, and cybersecurity boundaries
• Build a measurable AI-IoT deployment blueprint

Course Agenda

Day 1: Electrical AIoT Use Cases and Architecture

• Electrical Asset and Process Context Map
• AIoT Use-Case Selection Matrix
• Sensor-to-Insight Reference Architecture
• Advisory Analytics and Closed-Loop Control Boundary
• Value, Feasibility, and Criticality Assessment

Day 2: Sensing, Edge, and Connected Data

• Electrical Measurement and Sensor Selection Grid
• Signal Quality and Data Validation Checklist
• Edge Gateway Function Allocation Canvas
• Industrial Connectivity and Interoperability Map
• Time-Series Data Pipeline Design

Day 3: Asset Intelligence and Predictive Maintenance

• Condition-Monitoring Feature Selection Method
• Anomaly Detection Threshold and Escalation Logic
• Fault Classification and Diagnostic Evidence Matrix
• Remaining Useful Life Decision Framework
• Predictive Maintenance Action Prioritization Board

Day 4: Energy, Control, and Secure Deployment

• Energy and Power Performance Dashboard
• Smart Grid Forecasting and Decision-Support Map
• PLC, SCADA, and DCS Integration Interface Sheet
• IoT Device Lifecycle Security Checklist
• OT Network Segmentation and Human-Oversight Gate



Day 5: Integration Practice and Capstone

• Suggested Exercise: Screen an Electrical AIoT Use Case
• Suggested Exercise: Design a Sensor and Edge Architecture
• Suggested Exercise: Configure an Anomaly Response Workflow
• Suggested Exercise: Evaluate a Secure Control Integration
• Capstone Exercise: Smart Electrical Systems AI-IoT Integration Blueprint

Practical Exercises

The course uses suggested activities that convert electrical-system needs into controlled AIoT deployment
decisions.

• Suggested activity: map electrical assets, measurements, operating constraints, data owners, and
decision points for a selected use case

• Suggested activity: compare sensing, edge processing, connectivity, storage, and analytics choices
against latency and reliability needs

• Suggested activity: define anomaly evidence, escalation criteria, maintenance actions, and human
approval boundaries

• Suggested activity: assemble architecture, cybersecurity controls, pilot measures, responsibilities,
and deployment gates

FAQs

Who suits AI and IoT integration for smart electrical systems, and what does it
assume?

AI and IoT integration suits electrical, control, instrumentation, maintenance, power-system, and industrial
digitalization personnel. It assumes participants can interpret electrical measurements and industrial
process diagrams.

How does AI and IoT integration for smart electrical systems differ from general AI
strategy training?

AI and IoT integration focuses on sensing, edge architecture, operational data, asset diagnostics, energy
analytics, control interfaces, and deployment safeguards rather than enterprise investment choices.

How can predictive maintenance use electrical IoT data?

Predictive maintenance uses validated current, voltage, temperature, vibration, power-quality, and
operating data to detect changes, diagnose fault patterns, estimate intervention windows, and prioritize
engineering review.



Where should edge AI operate in a smart electrical system?

Edge AI should operate where latency, connectivity, data volume, resilience, or privacy requirements justify
local processing, with defined interfaces for central monitoring, model oversight, and escalation.

How should engineers control AIoT risk in electrical systems?

Engineers should define intended use, verify data quality, separate advisory outputs from control authority,
secure devices and networks, preserve human oversight, test failure modes, and monitor deployment
measures.

Conclusion

Participants take back a Smart Electrical Systems AI-IoT Integration Blueprint linking use cases,
measurements, edge architecture, analytics, control interfaces, security boundaries, owners, and pilot
measures. It changes how engineering teams move from isolated sensor projects to governed integration
decisions. The blueprint supports evidence-based maintenance, energy monitoring, anomaly response, and
staged deployment.


