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Current situation in wind turbine control

Model predictive control (MPC) on the verge of penetrating
wind energy sector

MPC industrial success story in process industry for 3 decades

» Decades of industrial experience (engineering, commission-
» Steadily increasing wind turbine sizes foster a growing inter- ing & maintenance)

est in alleviating structural fatigue through advanced control

» Applied to evolving plants with complex nonlinear dynamics

» Scientific & industrial experts rate nonlinear MPC a strong

» Highl ic at | ducti lants (ROl < 12 th
candidate for replacing conventional PID-based control ighly economic at large production plants ( month)

Why is MPC successful in
» Downside: nMPC s considered difficult to tune and compu- process industry, but not yet

tationally intractable on industrial control hardware in wind energy sector?

» Commercial MPC suites offered by highly-specialized auto-
mation vendors

Challenges & Objectives

Characteristics @ process industry Characteristics @ wind energy industry
» Plant operation dominated by stationary behavior » | Plant operation dominated by transient C e :
, , , , Elaborate intuitive tuning rules
at few selected operating points behavior over large regime

» Time constants > minutes & hours > \Time constants < seconds \ Employ highly efficient algorithms to meet
> Air-conditioned control rooms > [ Adverse installation conditions | real-time requirements
» Continuous supervision by experienced operators » Autonomous plant operation : ,

| P Y =XP P | P P Integrate academic & commercial tools
» Plant invest costs > 100M€ » Plant invest costs < 10M€ into a rapid prototyping suite for MPC
» Sophisticated engineering platforms > | At best (partial) academic solutions

Solution & Method

Task-oriented modeling, as simple as possible Task-oriented economic tracking MPC set-up (etMPC)
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