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System Dynamics: New Scenario
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- Concepts for Understanding Characteristics

- Methodologies for Analyzing Dynamics
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Amplitude-Phase Equations for Nodes
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Multi-time scale controlled characteristics 

From single time scale, low order, linear, continuous, 

decoupled system of synchronous machines to 

multi time scale, high order, non-linear, switching, coupled 

system of power electronics converters
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Amplitude–Phase Equations for Networks
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Multi-time scale excited characteristics
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Stabilization Paths for Interactions 
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Sequencial and Concurrent Interactions 

From only intra-time scale concurrent interactions 

to also inter-time scale sequencial interactions 
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- Concepts for Understanding Characteristics

- Methodologies for Analyzing Dynamics
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Modulation vs. Harmonics Linearization
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Open Loop Interaction Path Analysis
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Iterative Modulation Linearization
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Conclusions

Modeling and characterization from structure and mathematics based to 

function and mechanism based, universal approach to characterize nodes, 

networks and their interactions in systems

State pattern and linearization from varying sinusoidal and its harmonics 

to constant amplitude/frequency and its modulation, modulation vs. 

harmonics linearization, milestone approach for AC systems 

MIMO system analysis from matrix/mathematics based oscillation mode 

analysis to SISO/mechanism based interaction path analysis, toward 

essence of interactions and roles in system dynamics

Non-linear system analysis from simulation to analytical based solutions, 

via iterative modulation linearization, milestone foundation to nonlinear 

system dynamics


