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Motivation: DC-link control
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Modeling: Grid side electrical network

Electrical network
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Modeling: Grid and voltage orientation
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Modeling: Electrical network in voltage orientation
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Overview: DC-link control
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Linearization at equilibrium (uf, it*, %)
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Structurally varying system
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Root locus of linearized control system
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Root loci for different equilibria
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Stability analysis (Hurwitz criterion)

Closed-loop system
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Simulation: Control performance (Lr = L)
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Simulation: Disturbance rejection (L = L)
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Simulation: Control performance (Lr = 3Ly)
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Basic idea
Nonlinear system
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Simplifying assumptions

For

(A1) fast current controllers and small inductance,
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Input and linearization

Input (y = uDC?’é f('wa))
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Virtual system (ideal) and controller design
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Simulation: Control performance (Lr = L)
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Simulation: Disturbance rejection (L = L)
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Simulation: Control performance (Lr = 3Ly)
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Conclusion and future work

Conclusion:

= DC-link control problem is not trivial, since

o system is nonlinear
o system has varying structure (depends on equilibrium, e.g. non
minimum-phase system possible!)

= Pl controller and I/O-Linearization
— comparable performance / local stability results

= |/O-Linearization: higher implementation effort (e.g. unknown load)

Future work:

= Disturbance observer (for p;, & pr.)

o ... reasonable for I/O-Linearization?
o ... reasonable for Model Predictive Control (MPC)?

= actuator saturation?
= Robustness and stability analysis (for parameter uncertainties)?
= Validation in laboratory (measurements)?
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