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of Everything
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The electrification of everything

Clean Electricity Production
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The electrification of everything

Electrified Transportation
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Moving towards a clean, electrified future

How can modeling, simulation and 

analytics best support moving 

technology from early-stage feasibility 

through to proven in-service operation? 

Power Systems Analysis and Design
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Agenda

▪ Modeling and simulation of renewable energy systems

▪ System-level and control system design for smart grids

▪ Deploying and testing control systems
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Simscape Electrical Simulation Modes

 Different Fidelities for Different Tasks
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Example Solar Inverter Simulation – For Equipment Design

 Inverter Designers Leverage Proprietary Control
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Layers of Control in Smart Grid Applications

 IEEE1676 – Power Electronic Building Blocks
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Agenda

▪ Modeling and Simulation of Renewable Energy Systems

▪ System-level and control system design for smart grids

▪ Deploying and testing control systems
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What is Model Validation?

Measured Field Data

Simulated Response

Renewables Field Equipment Standardized Models of Equipment

Reactive Power ResponseActive Power Response

Simulation
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“Replay” Field Measurements to Compare Model to Data

 Use Field Voltage/Frequency and Match Plant P/Q Response

Voltage and Frequency Replay Block

Replaces “Simulated” Grid to Leverage Field Data
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Parameter Estimation for Multiple Grid Tests
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Central Station Solar Plant in Simscape Electrical

 IEEE Standardized Controls for System-Studies and Validation

Solar Farm Controls/Dynamics

Plant Mode Control

Grid PCC
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Central Station Solar Plant One-line Diagram and Controls

 IEEE Standardized Controls for System-Studies and Validation
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Agenda

▪ Modeling and Simulation of Renewable Energy Systems

▪ System-level and control system design for smart grids

▪ Deploying and testing control systems
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PLC Development

Environment Industrial Controller
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PLC Development
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Testing Grid Controls with Hardware-in-the-Loop

CS
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