
Lyapunov-Based Control for Grid Side
Inverters of Wind Turbine Systems

System Description and Modelling

Lyapunov Stability Theory
Basic idea: stable operating point is characterized by an energy minimum Lyapunov function represents energy of the system: V (x) =

∑n
i=1E(xi)

Stability condition: V̇ (x) = ẋT · ∂V (x)
∂x

!
< 0

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

Application to grid side inverter: x =
[
Igrid,ABC IInv,ABC UCInv,ABC Udc − 1100

]T
choose quadratic Lyapunov function: V (x) = xTRx

determine control inputs ÛInv and ϕInv s.t. V̇ (x) < 0

apply inverter voltage: UInv,A = ÛInv cos (ϕPLL + u2)︸ ︷︷ ︸
ϕInv

Controller and Simulation Results
Controller block diagram: Simulation Results: DC-link voltage Udc, excited by changes of wind turbine power PWTS
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