Universitat
Rostock

EUROPAISCHE UNION
Europaischer Sozialfonds

N Tra d Itl O et | n n Ovatl O ;uropéische Fonds EFRE, ES und ELER

“Crindet M in Mecklenburg-Vorpommern 2014-2020

L yapunov-Based Conftrol for Grid Side
Inverters of Wind Turbine Systems

System Description and Modelling

Wind Turbine System with full scale back-to-back converter,
consisting of:

- DC-link circuit - 5
- grid side inverter with output filter —_—— —_—— Udc — m(PWTS — Plnv)

- Phase-locked loop (PLL)// Lk
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Basic idea: stable operating point is characterized by an energy minimum Lyapunov function represents energy of the system: V(z) = > 7" E(z;)

. v T OV (x) !
Stability condition: V(x) = 2* - =5~ < 0

Objective: trajectories x(¢) tend towards an energy minimum

Application to grid side inverter: x = [Igm-d, ABC 1w ABC Ucinw ABC Ude — IIOO]T

choose quadratic Lyapunov function: V'(z) = 2! Rx

V(x ] ,x2)

determine control inputs Uy,,,, and ¢ 7,,,, S.t. V(z) < 0

apply inverter voltage: Uy, 4 = Upyy cos (0 prr + us)
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Controller and Simulation Results

Controller block diagram: Simulation Results: DC-link voltage U .., excited by changes of wind turbine power Pyj1g
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