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Power grid challenges :
- Consumption is steadily increasing;
- It operates nearer and nearer to operating limits;
- Introduction of renewable energy leading to a much more complex and

less predictable power grid;

The main challenge is: achieving an ultra high-speed power system
simulator, using smart metering network and enabling online security
assessment.

Introduction

Transmission line model

Generator models
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Generator model example
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Transport line model example
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Load model example

Phasor Emulation Approach

Hardware Redesign using Integrated Technology Solution Simulator Features Extension
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Concept : analog electronic can help in performing the time critical 
operation for the dynamic analysis of power systems.

Transient stability analysis is taken as a testcase to validate the concept.

Load model

The discrete electronic hardware is area expensive, especially
for the grid equation solving part (I = Y x V). Typical ASIC Node Interface 

(TSMC 0.18µm technology)

Grid Equation Computation

Power Flow Analysis
Is one of the most prominent steady state power system study.

Unbalanced Fault Transient Stability 
Analysis

This part can be redesigned making benefit of integrated technologies.

SymmetricNon Symmetric

Allows the representation of additionnal system failures using
an extended mathematical model.

Increases robustness and security of the system.


