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— Block seminar —
Modeling and control of wind turbine systems:
An introduction

Christoph Hackl

Research group “Control of Renewable Energy Systems (CRES)”
Munich School of Engineering (MSE), Technische Universitat Munchen (TUM)

29.04.2014 — 3. Lecture at Stellenbosch University:
Controller design for the DC-link and power flow
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Outline of the block course:
Modeling and control of wind turbine systems:
An introduction

Date | Time | Content

22.04.2014 | 14:00-15:30 | Modeling of core components on machine and grid side
23.04.2014 | 10:00-11:30 | Controller design on machine and grid side
29.04.2014 | 14:00-15:30 | Controller design for the DC-link and power flow
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Outline of 3. Lecture (29.04.2014)

Problem: DC-link control
m Motivation
m Modeling (revisited)
m Block diagram of DC-link control

Pl-controller design
m Linearization at equilibrium
m Structurally varying system
m Root locus
m Stability analysis (Hurwitz criterion)
m Simulation results
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Motivation: DC-link control
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Modeling of grid-side network (revisited)
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Modeling of grid (revisited)
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Modeling of grid-side network (voltage orientation)
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Block diagram of DC-link control
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Structurally varying system
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Root locus of linearized closed-loop system
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Root locus for different equilibria
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Stability analysis (Hurwitz criterion)
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Simulation: Set-point tracking (Lr = L)
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Simulation: Disturbance rejection (L = 3Ly)
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Simulation: Set-point tracking (Lr = 3Lg)
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