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Group “Control of renewable energy systems (CRES)”
Point of view and publications: Electrical components of e.g. large-scale wind turbine systems
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Group “Control of renewable energy systems (CRES)”
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2 Nonlinear DC-link control in airborne wind energy systems
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Problem formulation
Airborne wind energy systems during pumping mode ùñ Bidirectional power flow
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energy “production”

‚ machine: pm ă 0

‚ net/grid: ppcc ą 0
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Problem formulation
Overview of grid-side control system
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Classical DC-link PI controller
Grid-side control structure in voltage orientation with constant PI controller
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Classical DC-link PI controller
“Structurally varying” (linearized) system [1]
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Classical DC-link PI controller
Root locus (TV “ T

‹
V depends on equilibrium!)
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Classical DC-link PI controller
Local stability analysis: Hurwitz criterion

Transfer function of (linearized) closed-loop system
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Nonlinear DC-link PI controller
Control system in voltage orientation with nonlinear PI controller
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Nonlinear PI-control for DC-link voltage
Simulation results for 20 kW AWE system: constant PI, nonlinear PI
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Outline

3 Conclusion
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Conclusion and future work

To take home:

‚ DC-link voltage control

˝ nonlinear system dynamics with structurally varying nature
˝ nonminimum-phase behavior during reel-in phase
˝ very conservative classical PI controller design necessary

‚ nonlinear PI controller

˝ design based on pole placement and online parameter adjustment
˝ faster tracking and disturbance rejection
˝ smaller DC-link capacitance feasible (Ñ cheaper)

Future work:

‚ Lyapunov-based stability analysis

‚ Measurement results (construction of test bench in progress)
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