
Regression test
Test run started 2025-08-27T00:03:36Z

Ashes version: 3.32.0

Hub

Load case set 1

Load case Time series Error score
Default Power (aero) 0.000000 PASS

Torque (aero) 0.000000 PASS

Thrust (aero) 0.000000 PASS

RPM 0.000000 PASS

TSR 0.000000 PASS

Representative demanded pitch angle 0.000000 PASS

Power coef. (CP) 0.000000 PASS

Thrust coef. (CT) 0.000000 PASS

Torque coef. (CQ) 0.000000 PASS

Tip speed 0.000000 PASS

1P (one revolution) 0.000000 PASS

nP (blade passing) 0.000000 PASS

Azimuth angle 0.000000 PASS

Rotation per timestep 0.000000 PASS

Wind speed at hub, magnitude 0.000000 PASS

Wind angle at hub 0.000000 PASS

Yaw angle relative to forward 0.000000 PASS

Yaw angle to reference direction 0.000000 PASS

Yaw error 0.000000 PASS

Torque about yaw axis 0.000000 PASS

Power (electrical) 0.000000 PASS

Torque 0.000000 PASS

Torque on main shaft 0.000000 PASS

Torque diff. on main shaft 0.000000 PASS

RPM 0.000000 PASS

Filtered RPM 0.000000 PASS

Electricity production 0.000000 PASS

Region 0.000000 PASS

Demanded collective pitch angle 0.000000 PASS

Cumulative demanded collective pitch angle 0.000000 PASS

Demanded collective pitch angle rate 0.000000 PASS

Set point 0.000000 PASS

RPM error 0.000000 PASS
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P term 0.000000 PASS

I term 0.000000 PASS

D term 0.000000 PASS

Gain scheduling factor 0.000000 PASS

Root force (magnitude) 0.000000 PASS

Root moment (magnitude) 0.000000 PASS

Root moment (out-of-plane) 0.000000 PASS

Root moment (in-plane) 0.000000 PASS

Root moment about shaft 0.000000 PASS

Pitch angle 0.000000 PASS

Tip deflection (out-of-plane) 0.000000 PASS

Tip deflection (in-plane) 0.000000 PASS

Root torque 0.000000 PASS

Position (x) 0.000000 PASS

Position (y) 0.000000 PASS

Position (z) 0.000000 PASS

Displacement (u) 0.000000 PASS

Displacement (v) 0.000000 PASS

Displacement (w) 0.000000 PASS

Displacement magnitude 0.000000 PASS

Speed 0.000000 PASS

Acceleration, magnitude 0.000000 PASS

Rotational displacement (ru) 0.000000 PASS

Rotational displacement (rv) 0.000000 PASS

Rotational displacement (rw) 0.000000 PASS

Rotational displacement magnitude 0.000000 PASS

Rotational speed 0.000000 PASS

Rotational acceleration mag 0.000000 PASS

Displacement period 0.000000 PASS

Displacement logarithmic decrement 0.000000 PASS

Displacement damping ratio 0.000000 PASS

Radius Power (aero) 0.000000 PASS

Torque (aero) 0.000000 PASS

Thrust (aero) 0.000000 PASS

RPM 0.000000 PASS

TSR 0.000000 PASS

Representative demanded pitch angle 0.000000 PASS

Power coef. (CP) 0.000000 PASS

Thrust coef. (CT) 0.000000 PASS

Torque coef. (CQ) 0.000000 PASS

Tip speed 0.000000 PASS

1P (one revolution) 0.000000 PASS
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nP (blade passing) 0.000000 PASS

Azimuth angle 0.000000 PASS

Rotation per timestep 0.000000 PASS

Wind speed at hub, magnitude 0.000000 PASS

Wind angle at hub 0.000000 PASS

Yaw angle relative to forward 0.000000 PASS

Yaw angle to reference direction 0.000000 PASS

Yaw error 0.000000 PASS

Torque about yaw axis 0.000000 PASS

Power (electrical) 0.000000 PASS

Torque 0.000000 PASS

Torque on main shaft 0.000000 PASS

Torque diff. on main shaft 0.000000 PASS

RPM 0.000000 PASS

Filtered RPM 0.000000 PASS

Electricity production 0.000000 PASS

Region 0.000000 PASS

Demanded collective pitch angle 0.000000 PASS

Cumulative demanded collective pitch angle 0.000000 PASS

Demanded collective pitch angle rate 0.000000 PASS

Set point 0.000000 PASS

RPM error 0.000000 PASS

P term 0.000000 PASS

I term 0.000000 PASS

D term 0.000000 PASS

Gain scheduling factor 0.000000 PASS

Root force (magnitude) 0.000000 PASS

Root moment (magnitude) 0.000000 PASS

Root moment (out-of-plane) 0.000000 PASS

Root moment (in-plane) 0.000000 PASS

Root moment about shaft 0.000000 PASS

Pitch angle 0.000000 PASS

Tip deflection (out-of-plane) 0.000000 PASS

Tip deflection (in-plane) 0.000000 PASS

Root torque 0.000000 PASS

Position (x) 0.000000 PASS

Position (y) 0.000000 PASS

Position (z) 0.000000 PASS

Displacement (u) 0.000000 PASS

Displacement (v) 0.000000 PASS

Displacement (w) 0.000000 PASS

Displacement magnitude 0.000000 PASS
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Speed 0.000000 PASS

Acceleration, magnitude 0.000000 PASS

Rotational displacement (ru) 0.000000 PASS

Rotational displacement (rv) 0.000000 PASS

Rotational displacement (rw) 0.000000 PASS

Rotational displacement magnitude 0.000000 PASS

Rotational speed 0.000000 PASS

Rotational acceleration mag 0.000000 PASS

Displacement period 0.000000 PASS

Displacement logarithmic decrement 0.000000 PASS

Displacement damping ratio 0.000000 PASS

Mass cheme Power (aero) 0.000000 PASS

Torque (aero) 0.000000 PASS

Thrust (aero) 0.000000 PASS

RPM 0.000000 PASS

TSR 0.000000 PASS

Representative demanded pitch angle 0.000000 PASS

Power coef. (CP) 0.000000 PASS

Thrust coef. (CT) 0.000000 PASS

Torque coef. (CQ) 0.000000 PASS

Tip speed 0.000000 PASS

1P (one revolution) 0.000000 PASS

nP (blade passing) 0.000000 PASS

Azimuth angle 0.000000 PASS

Rotation per timestep 0.000000 PASS

Wind speed at hub, magnitude 0.000000 PASS

Wind angle at hub 0.000000 PASS

Yaw angle relative to forward 0.000000 PASS

Yaw angle to reference direction 0.000000 PASS

Yaw error 0.000000 PASS

Torque about yaw axis 0.000000 PASS

Power (electrical) 0.000000 PASS

Torque 0.000000 PASS

Torque on main shaft 0.000000 PASS

Torque diff. on main shaft 0.000000 PASS

RPM 0.000000 PASS

Filtered RPM 0.000000 PASS

Electricity production 0.000000 PASS

Region 0.000000 PASS

Demanded collective pitch angle 0.000000 PASS

Cumulative demanded collective pitch angle 0.000000 PASS

Demanded collective pitch angle rate 0.000000 PASS
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Set point 0.000000 PASS

RPM error 0.000000 PASS

P term 0.000000 PASS

I term 0.000000 PASS

D term 0.000000 PASS

Gain scheduling factor 0.000000 PASS

Root force (magnitude) 0.000000 PASS

Root moment (magnitude) 0.000000 PASS

Root moment (out-of-plane) 0.000000 PASS

Root moment (in-plane) 0.000000 PASS

Root moment about shaft 0.000000 PASS

Pitch angle 0.000000 PASS

Tip deflection (out-of-plane) 0.000000 PASS

Tip deflection (in-plane) 0.000000 PASS

Root torque 0.000000 PASS

Position (x) 0.000000 PASS

Position (y) 0.000000 PASS

Position (z) 0.000000 PASS

Displacement (u) 0.000000 PASS

Displacement (v) 0.000000 PASS

Displacement (w) 0.000000 PASS

Displacement magnitude 0.000000 PASS

Speed 0.000000 PASS

Acceleration, magnitude 0.000000 PASS

Rotational displacement (ru) 0.000000 PASS

Rotational displacement (rv) 0.000000 PASS

Rotational displacement (rw) 0.000000 PASS

Rotational displacement magnitude 0.000000 PASS

Rotational speed 0.000000 PASS

Rotational acceleration mag 0.000000 PASS

Displacement period 0.000000 PASS

Displacement logarithmic decrement 0.000000 PASS

Displacement damping ratio 0.000000 PASS

Mass Power (aero) 0.000000 PASS

Torque (aero) 0.000000 PASS

Thrust (aero) 0.000000 PASS

RPM 0.000000 PASS

TSR 0.000000 PASS

Representative demanded pitch angle 0.000000 PASS

Power coef. (CP) 0.000000 PASS

Thrust coef. (CT) 0.000000 PASS

Torque coef. (CQ) 0.000000 PASS
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Tip speed 0.000000 PASS

1P (one revolution) 0.000000 PASS

nP (blade passing) 0.000000 PASS

Azimuth angle 0.000000 PASS

Rotation per timestep 0.000000 PASS

Wind speed at hub, magnitude 0.000000 PASS

Wind angle at hub 0.000000 PASS

Yaw angle relative to forward 0.000000 PASS

Yaw angle to reference direction 0.000000 PASS

Yaw error 0.000000 PASS

Torque about yaw axis 0.000000 PASS

Power (electrical) 0.000000 PASS

Torque 0.000000 PASS

Torque on main shaft 0.000000 PASS

Torque diff. on main shaft 0.000000 PASS

RPM 0.000000 PASS

Filtered RPM 0.000000 PASS

Electricity production 0.000000 PASS

Region 0.000000 PASS

Demanded collective pitch angle 0.000000 PASS

Cumulative demanded collective pitch angle 0.000000 PASS

Demanded collective pitch angle rate 0.000000 PASS

Set point 0.000000 PASS

RPM error 0.000000 PASS

P term 0.000000 PASS

I term 0.000000 PASS

D term 0.000000 PASS

Gain scheduling factor 0.000000 PASS

Root force (magnitude) 0.000000 PASS

Root moment (magnitude) 0.000000 PASS

Root moment (out-of-plane) 0.000000 PASS

Root moment (in-plane) 0.000000 PASS

Root moment about shaft 0.000000 PASS

Pitch angle 0.000000 PASS

Tip deflection (out-of-plane) 0.000000 PASS

Tip deflection (in-plane) 0.000000 PASS

Root torque 0.000000 PASS

Position (x) 0.000000 PASS

Position (y) 0.000000 PASS

Position (z) 0.000000 PASS

Displacement (u) 0.000000 PASS

Displacement (v) 0.000000 PASS
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Displacement (w) 0.000000 PASS

Displacement magnitude 0.000000 PASS

Speed 0.000000 PASS

Acceleration, magnitude 0.000000 PASS

Rotational displacement (ru) 0.000000 PASS

Rotational displacement (rv) 0.000000 PASS

Rotational displacement (rw) 0.000000 PASS

Rotational displacement magnitude 0.000000 PASS

Rotational speed 0.000000 PASS

Rotational acceleration mag 0.000000 PASS

Displacement period 0.000000 PASS

Displacement logarithmic decrement 0.000000 PASS

Displacement damping ratio 0.000000 PASS

Inertia Power (aero) 0.000000 PASS

Torque (aero) 0.000000 PASS

Thrust (aero) 0.000000 PASS

RPM 0.000000 PASS

TSR 0.000000 PASS

Representative demanded pitch angle 0.000000 PASS

Power coef. (CP) 0.000000 PASS

Thrust coef. (CT) 0.000000 PASS

Torque coef. (CQ) 0.000000 PASS

Tip speed 0.000000 PASS

1P (one revolution) 0.000000 PASS

nP (blade passing) 0.000000 PASS

Azimuth angle 0.000000 PASS

Rotation per timestep 0.000000 PASS

Wind speed at hub, magnitude 0.000000 PASS

Wind angle at hub 0.000000 PASS

Yaw angle relative to forward 0.000000 PASS

Yaw angle to reference direction 0.000000 PASS

Yaw error 0.000000 PASS

Torque about yaw axis 0.000000 PASS

Power (electrical) 0.000000 PASS

Torque 0.000000 PASS

Torque on main shaft 0.000000 PASS

Torque diff. on main shaft 0.000000 PASS

RPM 0.000000 PASS

Filtered RPM 0.000000 PASS

Electricity production 0.000000 PASS

Region 0.000000 PASS

Demanded collective pitch angle 0.000000 PASS
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Cumulative demanded collective pitch angle 0.000000 PASS

Demanded collective pitch angle rate 0.000000 PASS

Set point 0.000000 PASS

RPM error 0.000000 PASS

P term 0.000000 PASS

I term 0.000000 PASS

D term 0.000000 PASS

Gain scheduling factor 0.000000 PASS

Root force (magnitude) 0.000000 PASS

Root moment (magnitude) 0.000000 PASS

Root moment (out-of-plane) 0.000000 PASS

Root moment (in-plane) 0.000000 PASS

Root moment about shaft 0.000000 PASS

Pitch angle 0.000000 PASS

Tip deflection (out-of-plane) 0.000000 PASS

Tip deflection (in-plane) 0.000000 PASS

Root torque 0.000000 PASS

Position (x) 0.000000 PASS

Position (y) 0.000000 PASS

Position (z) 0.000000 PASS

Displacement (u) 0.000000 PASS

Displacement (v) 0.000000 PASS

Displacement (w) 0.000000 PASS

Displacement magnitude 0.000000 PASS

Speed 0.000000 PASS

Acceleration, magnitude 0.000000 PASS

Rotational displacement (ru) 0.000000 PASS

Rotational displacement (rv) 0.000000 PASS

Rotational displacement (rw) 0.000000 PASS

Rotational displacement magnitude 0.000000 PASS

Rotational speed 0.000000 PASS

Rotational acceleration mag 0.000000 PASS

Displacement period 0.000000 PASS

Displacement logarithmic decrement 0.000000 PASS

Displacement damping ratio 0.000000 PASS

EI Power (aero) 0.000000 PASS

Torque (aero) 0.000000 PASS

Thrust (aero) 0.000000 PASS

RPM 0.000000 PASS

TSR 0.000000 PASS

Representative demanded pitch angle 0.000000 PASS

Power coef. (CP) 0.000000 PASS
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Thrust coef. (CT) 0.000000 PASS

Torque coef. (CQ) 0.000000 PASS

Tip speed 0.000000 PASS

1P (one revolution) 0.000000 PASS

nP (blade passing) 0.000000 PASS

Azimuth angle 0.000000 PASS

Rotation per timestep 0.000000 PASS

Wind speed at hub, magnitude 0.000000 PASS

Wind angle at hub 0.000000 PASS

Yaw angle relative to forward 0.000000 PASS

Yaw angle to reference direction 0.000000 PASS

Yaw error 0.000000 PASS

Torque about yaw axis 0.000000 PASS

Power (electrical) 0.000000 PASS

Torque 0.000000 PASS

Torque on main shaft 0.000000 PASS

Torque diff. on main shaft 0.000000 PASS

RPM 0.000000 PASS

Filtered RPM 0.000000 PASS

Electricity production 0.000000 PASS

Region 0.000000 PASS

Demanded collective pitch angle 0.000000 PASS

Cumulative demanded collective pitch angle 0.000000 PASS

Demanded collective pitch angle rate 0.000000 PASS

Set point 0.000000 PASS

RPM error 0.000000 PASS

P term 0.000000 PASS

I term 0.000000 PASS

D term 0.000000 PASS

Gain scheduling factor 0.000000 PASS

Root force (magnitude) 0.000000 PASS

Root moment (magnitude) 0.000000 PASS

Root moment (out-of-plane) 0.000000 PASS

Root moment (in-plane) 0.000000 PASS

Root moment about shaft 0.000000 PASS

Pitch angle 0.000000 PASS

Tip deflection (out-of-plane) 0.000000 PASS

Tip deflection (in-plane) 0.000000 PASS

Root torque 0.000000 PASS

Position (x) 0.000000 PASS

Position (y) 0.000000 PASS

Position (z) 0.000000 PASS
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Displacement (u) 0.000000 PASS

Displacement (v) 0.000000 PASS

Displacement (w) 0.000000 PASS

Displacement magnitude 0.000000 PASS

Speed 0.000000 PASS

Acceleration, magnitude 0.000000 PASS

Rotational displacement (ru) 0.000000 PASS

Rotational displacement (rv) 0.000000 PASS

Rotational displacement (rw) 0.000000 PASS

Rotational displacement magnitude 0.000000 PASS

Rotational speed 0.000000 PASS

Rotational acceleration mag 0.000000 PASS

Displacement period 0.000000 PASS

Displacement logarithmic decrement 0.000000 PASS

Displacement damping ratio 0.000000 PASS

AE Power (aero) 0.000000 PASS

Torque (aero) 0.000000 PASS

Thrust (aero) 0.000000 PASS

RPM 0.000000 PASS

TSR 0.000000 PASS

Representative demanded pitch angle 0.000000 PASS

Power coef. (CP) 0.000000 PASS

Thrust coef. (CT) 0.000000 PASS

Torque coef. (CQ) 0.000000 PASS

Tip speed 0.000000 PASS

1P (one revolution) 0.000000 PASS

nP (blade passing) 0.000000 PASS

Azimuth angle 0.000000 PASS

Rotation per timestep 0.000000 PASS

Wind speed at hub, magnitude 0.000000 PASS

Wind angle at hub 0.000000 PASS

Yaw angle relative to forward 0.000000 PASS

Yaw angle to reference direction 0.000000 PASS

Yaw error 0.000000 PASS

Torque about yaw axis 0.000000 PASS

Power (electrical) 0.000000 PASS

Torque 0.000000 PASS

Torque on main shaft 0.000000 PASS

Torque diff. on main shaft 0.000000 PASS

RPM 0.000000 PASS

Filtered RPM 0.000000 PASS

Electricity production 0.000000 PASS
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Region 0.000000 PASS

Demanded collective pitch angle 0.000000 PASS

Cumulative demanded collective pitch angle 0.000000 PASS

Demanded collective pitch angle rate 0.000000 PASS

Set point 0.000000 PASS

RPM error 0.000000 PASS

P term 0.000000 PASS

I term 0.000000 PASS

D term 0.000000 PASS

Gain scheduling factor 0.000000 PASS

Root force (magnitude) 0.000000 PASS

Root moment (magnitude) 0.000000 PASS

Root moment (out-of-plane) 0.000000 PASS

Root moment (in-plane) 0.000000 PASS

Root moment about shaft 0.000000 PASS

Pitch angle 0.000000 PASS

Tip deflection (out-of-plane) 0.000000 PASS

Tip deflection (in-plane) 0.000000 PASS

Root torque 0.000000 PASS

Position (x) 0.000000 PASS

Position (y) 0.000000 PASS

Position (z) 0.000000 PASS

Displacement (u) 0.000000 PASS

Displacement (v) 0.000000 PASS

Displacement (w) 0.000000 PASS

Displacement magnitude 0.000000 PASS

Speed 0.000000 PASS

Acceleration, magnitude 0.000000 PASS

Rotational displacement (ru) 0.000000 PASS

Rotational displacement (rv) 0.000000 PASS

Rotational displacement (rw) 0.000000 PASS

Rotational displacement magnitude 0.000000 PASS

Rotational speed 0.000000 PASS

Rotational acceleration mag 0.000000 PASS

Displacement period 0.000000 PASS

Displacement logarithmic decrement 0.000000 PASS

Displacement damping ratio 0.000000 PASS

GJ Power (aero) 0.000000 PASS

Torque (aero) 0.000000 PASS

Thrust (aero) 0.000000 PASS

RPM 0.000000 PASS

TSR 0.000000 PASS
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Representative demanded pitch angle 0.000000 PASS

Power coef. (CP) 0.000000 PASS

Thrust coef. (CT) 0.000000 PASS

Torque coef. (CQ) 0.000000 PASS

Tip speed 0.000000 PASS

1P (one revolution) 0.000000 PASS

nP (blade passing) 0.000000 PASS

Azimuth angle 0.000000 PASS

Rotation per timestep 0.000000 PASS

Wind speed at hub, magnitude 0.000000 PASS

Wind angle at hub 0.000000 PASS

Yaw angle relative to forward 0.000000 PASS

Yaw angle to reference direction 0.000000 PASS

Yaw error 0.000000 PASS

Torque about yaw axis 0.000000 PASS

Power (electrical) 0.000000 PASS

Torque 0.000000 PASS

Torque on main shaft 0.000000 PASS

Torque diff. on main shaft 0.000000 PASS

RPM 0.000000 PASS

Filtered RPM 0.000000 PASS

Electricity production 0.000000 PASS

Region 0.000000 PASS

Demanded collective pitch angle 0.000000 PASS

Cumulative demanded collective pitch angle 0.000000 PASS

Demanded collective pitch angle rate 0.000000 PASS

Set point 0.000000 PASS

RPM error 0.000000 PASS

P term 0.000000 PASS

I term 0.000000 PASS

D term 0.000000 PASS

Gain scheduling factor 0.000000 PASS

Root force (magnitude) 0.000000 PASS

Root moment (magnitude) 0.000000 PASS

Root moment (out-of-plane) 0.000000 PASS

Root moment (in-plane) 0.000000 PASS

Root moment about shaft 0.000000 PASS

Pitch angle 0.000000 PASS

Tip deflection (out-of-plane) 0.000000 PASS

Tip deflection (in-plane) 0.000000 PASS

Root torque 0.000000 PASS

Position (x) 0.000000 PASS
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Position (y) 0.000000 PASS

Position (z) 0.000000 PASS

Displacement (u) 0.000000 PASS

Displacement (v) 0.000000 PASS

Displacement (w) 0.000000 PASS

Displacement magnitude 0.000000 PASS

Speed 0.000000 PASS

Acceleration, magnitude 0.000000 PASS

Rotational displacement (ru) 0.000000 PASS

Rotational displacement (rv) 0.000000 PASS

Rotational displacement (rw) 0.000000 PASS

Rotational displacement magnitude 0.000000 PASS

Rotational speed 0.000000 PASS

Rotational acceleration mag 0.000000 PASS

Displacement period 0.000000 PASS

Displacement logarithmic decrement 0.000000 PASS

Displacement damping ratio 0.000000 PASS

m Power (aero) 0.000000 PASS

Torque (aero) 0.000000 PASS

Thrust (aero) 0.000000 PASS

RPM 0.000000 PASS

TSR 0.000000 PASS

Representative demanded pitch angle 0.000000 PASS

Power coef. (CP) 0.000000 PASS

Thrust coef. (CT) 0.000000 PASS

Torque coef. (CQ) 0.000000 PASS

Tip speed 0.000000 PASS

1P (one revolution) 0.000000 PASS

nP (blade passing) 0.000000 PASS

Azimuth angle 0.000000 PASS

Rotation per timestep 0.000000 PASS

Wind speed at hub, magnitude 0.000000 PASS

Wind angle at hub 0.000000 PASS

Yaw angle relative to forward 0.000000 PASS

Yaw angle to reference direction 0.000000 PASS

Yaw error 0.000000 PASS

Torque about yaw axis 0.000000 PASS

Power (electrical) 0.000000 PASS

Torque 0.000000 PASS

Torque on main shaft 0.000000 PASS

Torque diff. on main shaft 0.000000 PASS

RPM 0.000000 PASS
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Filtered RPM 0.000000 PASS

Electricity production 0.000000 PASS

Region 0.000000 PASS

Demanded collective pitch angle 0.000000 PASS

Cumulative demanded collective pitch angle 0.000000 PASS

Demanded collective pitch angle rate 0.000000 PASS

Set point 0.000000 PASS

RPM error 0.000000 PASS

P term 0.000000 PASS

I term 0.000000 PASS

D term 0.000000 PASS

Gain scheduling factor 0.000000 PASS

Root force (magnitude) 0.000000 PASS

Root moment (magnitude) 0.000000 PASS

Root moment (out-of-plane) 0.000000 PASS

Root moment (in-plane) 0.000000 PASS

Root moment about shaft 0.000000 PASS

Pitch angle 0.000000 PASS

Tip deflection (out-of-plane) 0.000000 PASS

Tip deflection (in-plane) 0.000000 PASS

Root torque 0.000000 PASS

Position (x) 0.000000 PASS

Position (y) 0.000000 PASS

Position (z) 0.000000 PASS

Displacement (u) 0.000000 PASS

Displacement (v) 0.000000 PASS

Displacement (w) 0.000000 PASS

Displacement magnitude 0.000000 PASS

Speed 0.000000 PASS

Acceleration, magnitude 0.000000 PASS

Rotational displacement (ru) 0.000000 PASS

Rotational displacement (rv) 0.000000 PASS

Rotational displacement (rw) 0.000000 PASS

Rotational displacement magnitude 0.000000 PASS

Rotational speed 0.000000 PASS

Rotational acceleration mag 0.000000 PASS

Displacement period 0.000000 PASS

Displacement logarithmic decrement 0.000000 PASS

Displacement damping ratio 0.000000 PASS

Load case: Default
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Wind angle at hub

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Yaw angle relative to forward

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

Yaw angle to reference direction

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

20



Yaw error

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

Torque about yaw axis

0 10 20 30 40 50 60

Time [s]

-300000

-200000

-100000

0

100000

200000

300000

[N
m

]

Today

Last checkpoint

Generator

21



Power (electrical)

0 10 20 30 40 50 60

Time [s]

2250

2500

2750

3000

3250

3500

[k
 W

]

Today

Last checkpoint

Torque

0 10 20 30 40 50 60

Time [s]

24000

26000

28000

30000

32000

[N
m

]

Today

Last checkpoint

Torque on main shaft

0 10 20 30 40 50 60

Time [s]

2400

2600

2800

3000

3200

[k
 N

m
]

Today

Last checkpoint

22



Torque diff. on main shaft

0 10 20 30 40 50 60

Time [s]

-2000

-1000

0

1000

[k
 N

m
]

Today

Last checkpoint

RPM

0 10 20 30 40 50 60

Time [s]

950

1000

1050

1100

[r
pm

]

Today

Last checkpoint

Filtered RPM

0 10 20 30 40 50 60

Time [s]

1000

1050

1100

[r
pm

]

Today

Last checkpoint

23



Electricity production

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

50

60

[k
 W

h]

Today

Last checkpoint

Region

0 10 20 30 40 50 60

Time [s]

0

0,5

1

1,5

2

[]

Today

Last checkpoint

Demanded pitch controller

24



Demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Cumulative demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Demanded collective pitch angle rate

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
/s

]

Today

Last checkpoint

25



Set point

0 10 20 30 40 50 60

Time [s]

0

250

500

750

1000

1250

[r
pm

]

Today

Last checkpoint

RPM error

0 10 20 30 40 50 60

Time [s]

-200

-150

-100

-50

0

[r
pm

]

Today

Last checkpoint

P term

0 10 20 30 40 50 60

Time [s]

-25

-20

-15

-10

-5

0

[°
]

Today

Last checkpoint

26



I term

0 10 20 30 40 50 60

Time [s]

-0,25

-0,2

-0,15

-0,1

-0,05

0

[°
]

Today

Last checkpoint

D term

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Gain scheduling factor

0 10 20 30 40 50 60

Time [s]

-2

-1

0

1

2

3

4

[]

Today

Last checkpoint

27



Blade [Time] [Blade 1]

Root force (magnitude)

0 10 20 30 40 50 60

Time [s]

0

200

400

600

800

[k
 N

]

Today

Last checkpoint

Root moment (magnitude)

0 10 20 30 40 50 60

Time [s]

0

2000

4000

6000

8000

10000

[k
 N

m
]

Today

Last checkpoint

Root moment (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

2000

4000

6000

8000

10000

[k
 N

m
]

Today

Last checkpoint

28



Root moment (in-plane)

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Root moment about shaft

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

29



Tip deflection (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

1

2

3

4

5

[m
]

Today

Last checkpoint

Tip deflection (in-plane)

0 10 20 30 40 50 60

Time [s]

-0,25

0

0,25

0,5

0,75

[m
]

Today

Last checkpoint

Root torque

0 10 20 30 40 50 60

Time [s]

0

25

50

75

100

125

150

[k
 N

m
]

Today

Last checkpoint

30



Node [Node Hub | Hub]

Position (x)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Position (y)

0 10 20 30 40 50 60

Time [s]

4,5

4,6

4,7

4,8

4,9

5

[m
]

Today

Last checkpoint

Position (z)

0 10 20 30 40 50 60

Time [s]

90

90,01

90,02

90,03

90,04

[m
]

Today

Last checkpoint

31



Displacement (u)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Displacement (v)

0 10 20 30 40 50 60

Time [s]

-0,5

-0,4

-0,3

-0,2

-0,1

0

[m
]

Today

Last checkpoint

Displacement (w)

0 10 20 30 40 50 60

Time [s]

0

0,01

0,02

0,03

0,04

[m
]

Today

Last checkpoint

32



Displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

0,5

[m
]

Today

Last checkpoint

Speed

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

[m
/s

]

Today

Last checkpoint

Acceleration, magnitude

0 10 20 30 40 50 60

Time [s]

0

0,2

0,4

0,6

[m
/(

s 
s)

]

Today

Last checkpoint

33



Rotational displacement (ru)

0 10 20 30 40 50 60

Time [s]

0

0,25

0,5

0,75

1

1,25

[°
]

Today

Last checkpoint

Rotational displacement (rv)

0 10 20 30 40 50 60

Time [s]

-4000

-3000

-2000

-1000

0

[°
]

Today

Last checkpoint

Rotational displacement (rw)

0 10 20 30 40 50 60

Time [s]

-400

-300

-200

-100

0

[°
]

Today

Last checkpoint

34



Rotational displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[°
]

Today

Last checkpoint

Rotational speed

0 10 20 30 40 50 60

Time [s]

0

20

40

60

[°
/s

]

Today

Last checkpoint

Rotational acceleration mag

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

[°
/(

s 
s)

]

Today

Last checkpoint

35



Displacement period

10 20 30 40 50 60

Time [s]

3

3,2

3,4

3,6

[s
]

Today

Last checkpoint

Displacement logarithmic decrement

10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

[]

Today

Last checkpoint

Displacement damping ratio

10 20 30 40 50 60

Time [s]

0

0,02

0,04

0,06

[]

Today

Last checkpoint

36



Load case: Radius

Rotor

Power (aero)

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[k
 W

]

Today

Last checkpoint

Torque (aero)

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[k
 N

m
]

Today

Last checkpoint

37



Thrust (aero)

0 10 20 30 40 50 60

Time [s]

0

100

200

300

400

500

600

[k
 N

]

Today

Last checkpoint

RPM

0 10 20 30 40 50 60

Time [s]

10

10,5

11

11,5

[r
pm

]

Today

Last checkpoint

TSR

0 10 20 30 40 50 60

Time [s]

6,5

6,75

7

7,25

7,5

7,75

[]

Today

Last checkpoint

38



Representative demanded pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Power coef. (CP)

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

50

[%
]

Today

Last checkpoint

Thrust coef. (CT)

0 10 20 30 40 50 60

Time [s]

0

20

40

60

80

[%
]

Today

Last checkpoint

39



Torque coef. (CQ)

0 10 20 30 40 50 60

Time [s]

0

2

4

6

8

[%
]

Today

Last checkpoint

Tip speed

0 10 20 30 40 50 60

Time [s]

65

67,5

70

72,5

75

77,5

[m
/s

]

Today

Last checkpoint

1P (one revolution)

0 10 20 30 40 50 60

Time [s]

5,2

5,4

5,6

5,8

6

[s
]

Today

Last checkpoint

40



nP (blade passing)

0 10 20 30 40 50 60

Time [s]

1,7

1,75

1,8

1,85

1,9

1,95

2

[s
]

Today

Last checkpoint

Azimuth angle

0 10 20 30 40 50 60

Time [s]

0

100

200

300

[°
]

Today

Last checkpoint

Rotation per timestep

0 10 20 30 40 50 60

Time [s]

1,5

1,55

1,6

1,65

1,7

1,75

[°
]

Today

Last checkpoint

41



Wind speed at hub, magnitude

0 10 20 30 40 50 60

Time [s]

7

8

9

10

11

12

13

[m
/s

]

Today

Last checkpoint

Wind angle at hub

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Yaw angle relative to forward

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

0,005

[°
]

Today

Last checkpoint

42



Yaw angle to reference direction

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

0,005

[°
]

Today

Last checkpoint

Yaw error

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

0,005

[°
]

Today

Last checkpoint

Torque about yaw axis

0 10 20 30 40 50 60

Time [s]

-300000

-200000

-100000

0

100000

200000

300000

[N
m

]

Today

Last checkpoint

43



Generator

Power (electrical)

0 10 20 30 40 50 60

Time [s]

2250

2500

2750

3000

3250

3500

3750

[k
 W

]

Today

Last checkpoint

Torque

0 10 20 30 40 50 60

Time [s]

24000

26000

28000

30000

32000

[N
m

]

Today

Last checkpoint

Torque on main shaft

0 10 20 30 40 50 60

Time [s]

2400

2600

2800

3000

3200

[k
 N

m
]

Today

Last checkpoint

44



Torque diff. on main shaft

0 10 20 30 40 50 60

Time [s]

-2000

-1000

0

1000

[k
 N

m
]

Today

Last checkpoint

RPM

0 10 20 30 40 50 60

Time [s]

950

1000

1050

1100

[r
pm

]

Today

Last checkpoint

Filtered RPM

0 10 20 30 40 50 60

Time [s]

1000

1050

1100

[r
pm

]

Today

Last checkpoint

45



Electricity production

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

50

60

[k
 W

h]

Today

Last checkpoint

Region

0 10 20 30 40 50 60

Time [s]

0

0,5

1

1,5

2

[]

Today

Last checkpoint

Demanded pitch controller

46



Demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Cumulative demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Demanded collective pitch angle rate

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
/s

]

Today

Last checkpoint

47



Set point

0 10 20 30 40 50 60

Time [s]

0

250

500

750

1000

1250

[r
pm

]

Today

Last checkpoint

RPM error

0 10 20 30 40 50 60

Time [s]

-200

-150

-100

-50

0

[r
pm

]

Today

Last checkpoint

P term

0 10 20 30 40 50 60

Time [s]

-25

-20

-15

-10

-5

0

[°
]

Today

Last checkpoint

48



I term

0 10 20 30 40 50 60

Time [s]

-0,25

-0,2

-0,15

-0,1

-0,05

0

[°
]

Today

Last checkpoint

D term

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Gain scheduling factor

0 10 20 30 40 50 60

Time [s]

-2

-1

0

1

2

3

4

[]

Today

Last checkpoint

49



Blade [Time] [Blade 1]

Root force (magnitude)

0 10 20 30 40 50 60

Time [s]

0

200

400

600

800

[k
 N

]

Today

Last checkpoint

Root moment (magnitude)

0 10 20 30 40 50 60

Time [s]

0

2500

5000

7500

10000

[k
 N

m
]

Today

Last checkpoint

Root moment (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

2000

4000

6000

8000

10000

[k
 N

m
]

Today

Last checkpoint

50



Root moment (in-plane)

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Root moment about shaft

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

51



Tip deflection (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

1

2

3

4

5

[m
]

Today

Last checkpoint

Tip deflection (in-plane)

0 10 20 30 40 50 60

Time [s]

-0,25

0

0,25

0,5

0,75

[m
]

Today

Last checkpoint

Root torque

0 10 20 30 40 50 60

Time [s]

0

25

50

75

100

125

150

[k
 N

m
]

Today

Last checkpoint

52



Node [Node Hub | Hub]

Position (x)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Position (y)

0 10 20 30 40 50 60

Time [s]

4,5

4,6

4,7

4,8

4,9

5

[m
]

Today

Last checkpoint

Position (z)

0 10 20 30 40 50 60

Time [s]

90

90,01

90,02

90,03

[m
]

Today

Last checkpoint

53



Displacement (u)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Displacement (v)

0 10 20 30 40 50 60

Time [s]

-0,5

-0,4

-0,3

-0,2

-0,1

0

[m
]

Today

Last checkpoint

Displacement (w)

0 10 20 30 40 50 60

Time [s]

0

0,01

0,02

0,03

[m
]

Today

Last checkpoint

54



Displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

0,5

[m
]

Today

Last checkpoint

Speed

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

[m
/s

]

Today

Last checkpoint

Acceleration, magnitude

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

0,5

0,6

[m
/(

s 
s)

]

Today

Last checkpoint

55



Rotational displacement (ru)

0 10 20 30 40 50 60

Time [s]

0

0,25

0,5

0,75

1

[°
]

Today

Last checkpoint

Rotational displacement (rv)

0 10 20 30 40 50 60

Time [s]

-4000

-3000

-2000

-1000

0

[°
]

Today

Last checkpoint

Rotational displacement (rw)

0 10 20 30 40 50 60

Time [s]

-400

-300

-200

-100

0

[°
]

Today

Last checkpoint

56



Rotational displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[°
]

Today

Last checkpoint

Rotational speed

0 10 20 30 40 50 60

Time [s]

0

20

40

60

[°
/s

]

Today

Last checkpoint

Rotational acceleration mag

0 10 20 30 40 50 60

Time [s]

0

10

20

30

[°
/(

s 
s)

]

Today

Last checkpoint

57



Displacement period

10 20 30 40 50 60

Time [s]

3,3

3,4

3,5

3,6

3,7

3,8

3,9

[s
]

Today

Last checkpoint

Displacement logarithmic decrement

10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

[]

Today

Last checkpoint

Displacement damping ratio

10 20 30 40 50 60

Time [s]

0

0,01

0,02

0,03

0,04

0,05

0,06

[]

Today

Last checkpoint

58



Load case: Mass cheme

Rotor

Power (aero)

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[k
 W

]

Today

Last checkpoint

Torque (aero)

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[k
 N

m
]

Today

Last checkpoint

59



Thrust (aero)

0 10 20 30 40 50 60

Time [s]

0

100

200

300

400

500

600

[k
 N

]

Today

Last checkpoint

RPM

0 10 20 30 40 50 60

Time [s]

10

10,5

11

11,5

[r
pm

]

Today

Last checkpoint

TSR

0 10 20 30 40 50 60

Time [s]

6,5

6,75

7

7,25

7,5

7,75

[]

Today

Last checkpoint

60



Representative demanded pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Power coef. (CP)

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

50

60

[%
]

Today

Last checkpoint

Thrust coef. (CT)

0 10 20 30 40 50 60

Time [s]

0

20

40

60

80

[%
]

Today

Last checkpoint

61



Torque coef. (CQ)

0 10 20 30 40 50 60

Time [s]

0

2

4

6

8

[%
]

Today

Last checkpoint

Tip speed

0 10 20 30 40 50 60

Time [s]

65

67,5

70

72,5

75

77,5

[m
/s

]

Today

Last checkpoint

1P (one revolution)

0 10 20 30 40 50 60

Time [s]

5,2

5,4

5,6

5,8

6

[s
]

Today

Last checkpoint

62



nP (blade passing)

0 10 20 30 40 50 60

Time [s]

1,7

1,75

1,8

1,85

1,9

1,95

2

[s
]

Today

Last checkpoint

Azimuth angle

0 10 20 30 40 50 60

Time [s]

0

100

200

300

[°
]

Today

Last checkpoint

Rotation per timestep

0 10 20 30 40 50 60

Time [s]

1,5

1,55

1,6

1,65

1,7

1,75

[°
]

Today

Last checkpoint

63



Wind speed at hub, magnitude

0 10 20 30 40 50 60

Time [s]

7

8

9

10

11

12

13

[m
/s

]

Today

Last checkpoint

Wind angle at hub

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Yaw angle relative to forward

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

64



Yaw angle to reference direction

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

Yaw error

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

Torque about yaw axis

0 10 20 30 40 50 60

Time [s]

-300000

-200000

-100000

0

100000

200000

300000

[N
m

]

Today

Last checkpoint

65



Generator

Power (electrical)

0 10 20 30 40 50 60

Time [s]

2250

2500

2750

3000

3250

3500

[k
 W

]

Today

Last checkpoint

Torque

0 10 20 30 40 50 60

Time [s]

24000

26000

28000

30000

32000

[N
m

]

Today

Last checkpoint

Torque on main shaft

0 10 20 30 40 50 60

Time [s]

2400

2600

2800

3000

3200

[k
 N

m
]

Today

Last checkpoint

66



Torque diff. on main shaft

0 10 20 30 40 50 60

Time [s]

-2000

-1000

0

1000

[k
 N

m
]

Today

Last checkpoint

RPM

0 10 20 30 40 50 60

Time [s]

950

1000

1050

1100

[r
pm

]

Today

Last checkpoint

Filtered RPM

0 10 20 30 40 50 60

Time [s]

1000

1050

1100

[r
pm

]

Today

Last checkpoint

67



Electricity production

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

50

60

[k
 W

h]

Today

Last checkpoint

Region

0 10 20 30 40 50 60

Time [s]

0

0,5

1

1,5

2

[]

Today

Last checkpoint

Demanded pitch controller

68



Demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Cumulative demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Demanded collective pitch angle rate

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
/s

]

Today

Last checkpoint

69



Set point

0 10 20 30 40 50 60

Time [s]

0

250

500

750

1000

1250

[r
pm

]

Today

Last checkpoint

RPM error

0 10 20 30 40 50 60

Time [s]

-200

-150

-100

-50

0

[r
pm

]

Today

Last checkpoint

P term

0 10 20 30 40 50 60

Time [s]

-25

-20

-15

-10

-5

0

[°
]

Today

Last checkpoint

70



I term

0 10 20 30 40 50 60

Time [s]

-0,25

-0,2

-0,15

-0,1

-0,05

0

[°
]

Today

Last checkpoint

D term

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Gain scheduling factor

0 10 20 30 40 50 60

Time [s]

-2

-1

0

1

2

3

4

[]

Today

Last checkpoint

71



Blade [Time] [Blade 1]

Root force (magnitude)

0 10 20 30 40 50 60

Time [s]

0

200

400

600

800

[k
 N

]

Today

Last checkpoint

Root moment (magnitude)

0 10 20 30 40 50 60

Time [s]

0

2000

4000

6000

8000

10000

[k
 N

m
]

Today

Last checkpoint

Root moment (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

2000

4000

6000

8000

10000

[k
 N

m
]

Today

Last checkpoint

72



Root moment (in-plane)

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Root moment about shaft

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

73



Tip deflection (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

1

2

3

4

5

[m
]

Today

Last checkpoint

Tip deflection (in-plane)

0 10 20 30 40 50 60

Time [s]

-0,25

0

0,25

0,5

0,75

[m
]

Today

Last checkpoint

Root torque

0 10 20 30 40 50 60

Time [s]

0

25

50

75

100

125

150

[k
 N

m
]

Today

Last checkpoint

74



Node [Node Hub | Hub]

Position (x)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Position (y)

0 10 20 30 40 50 60

Time [s]

4,5

4,6

4,7

4,8

4,9

5

[m
]

Today

Last checkpoint

Position (z)

0 10 20 30 40 50 60

Time [s]

90

90,01

90,02

90,03

90,04

[m
]

Today

Last checkpoint

75



Displacement (u)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Displacement (v)

0 10 20 30 40 50 60

Time [s]

-0,5

-0,4

-0,3

-0,2

-0,1

0

[m
]

Today

Last checkpoint

Displacement (w)

0 10 20 30 40 50 60

Time [s]

0

0,01

0,02

0,03

0,04

[m
]

Today

Last checkpoint

76



Displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

0,5

[m
]

Today

Last checkpoint

Speed

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

[m
/s

]

Today

Last checkpoint

Acceleration, magnitude

0 10 20 30 40 50 60

Time [s]

0

0,2

0,4

0,6

[m
/(

s 
s)

]

Today

Last checkpoint

77



Rotational displacement (ru)

0 10 20 30 40 50 60

Time [s]

0

0,25

0,5

0,75

1

1,25

[°
]

Today

Last checkpoint

Rotational displacement (rv)

0 10 20 30 40 50 60

Time [s]

-4000

-3000

-2000

-1000

0

[°
]

Today

Last checkpoint

Rotational displacement (rw)

0 10 20 30 40 50 60

Time [s]

-400

-300

-200

-100

0

[°
]

Today

Last checkpoint

78



Rotational displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[°
]

Today

Last checkpoint

Rotational speed

0 10 20 30 40 50 60

Time [s]

0

20

40

60

[°
/s

]

Today

Last checkpoint

Rotational acceleration mag

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

[°
/(

s 
s)

]

Today

Last checkpoint

79



Displacement period

10 20 30 40 50 60

Time [s]

3

3,2

3,4

3,6

[s
]

Today

Last checkpoint

Displacement logarithmic decrement

10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

[]

Today

Last checkpoint

Displacement damping ratio

10 20 30 40 50 60

Time [s]

0

0,02

0,04

0,06

[]

Today

Last checkpoint

80



Load case: Mass

Rotor

Power (aero)

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[k
 W

]

Today

Last checkpoint

Torque (aero)

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[k
 N

m
]

Today

Last checkpoint

81



Thrust (aero)

0 10 20 30 40 50 60

Time [s]

0

100

200

300

400

500

600

[k
 N

]

Today

Last checkpoint

RPM

0 10 20 30 40 50 60

Time [s]

10

10,5

11

11,5

[r
pm

]

Today

Last checkpoint

TSR

0 10 20 30 40 50 60

Time [s]

6,5

6,75

7

7,25

7,5

7,75

[]

Today

Last checkpoint

82



Representative demanded pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Power coef. (CP)

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

50

60

[%
]

Today

Last checkpoint

Thrust coef. (CT)

0 10 20 30 40 50 60

Time [s]

0

20

40

60

80

[%
]

Today

Last checkpoint

83



Torque coef. (CQ)

0 10 20 30 40 50 60

Time [s]

0

2

4

6

8

[%
]

Today

Last checkpoint

Tip speed

0 10 20 30 40 50 60

Time [s]

65

67,5

70

72,5

75

77,5

[m
/s

]

Today

Last checkpoint

1P (one revolution)

0 10 20 30 40 50 60

Time [s]

5,2

5,4

5,6

5,8

6

[s
]

Today

Last checkpoint

84



nP (blade passing)

0 10 20 30 40 50 60

Time [s]

1,7

1,75

1,8

1,85

1,9

1,95

2

[s
]

Today

Last checkpoint

Azimuth angle

0 10 20 30 40 50 60

Time [s]

0

100

200

300

[°
]

Today

Last checkpoint

Rotation per timestep

0 10 20 30 40 50 60

Time [s]

1,5

1,55

1,6

1,65

1,7

1,75

[°
]

Today

Last checkpoint

85



Wind speed at hub, magnitude

0 10 20 30 40 50 60

Time [s]

7

8

9

10

11

12

13

[m
/s

]

Today

Last checkpoint

Wind angle at hub

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Yaw angle relative to forward

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

86



Yaw angle to reference direction

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

Yaw error

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

Torque about yaw axis

0 10 20 30 40 50 60

Time [s]

-300000

-200000

-100000

0

100000

200000

300000

[N
m

]

Today

Last checkpoint

87



Generator

Power (electrical)

0 10 20 30 40 50 60

Time [s]

2250

2500

2750

3000

3250

3500

[k
 W

]

Today

Last checkpoint

Torque

0 10 20 30 40 50 60

Time [s]

24000

26000

28000

30000

32000

[N
m

]

Today

Last checkpoint

Torque on main shaft

0 10 20 30 40 50 60

Time [s]

2400

2600

2800

3000

3200

[k
 N

m
]

Today

Last checkpoint

88



Torque diff. on main shaft

0 10 20 30 40 50 60

Time [s]

-2000

-1000

0

1000

[k
 N

m
]

Today

Last checkpoint

RPM

0 10 20 30 40 50 60

Time [s]

950

1000

1050

1100

[r
pm

]

Today

Last checkpoint

Filtered RPM

0 10 20 30 40 50 60

Time [s]

1000

1050

1100

[r
pm

]

Today

Last checkpoint

89



Electricity production

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

50

60

[k
 W

h]

Today

Last checkpoint

Region

0 10 20 30 40 50 60

Time [s]

0

0,5

1

1,5

2

[]

Today

Last checkpoint

Demanded pitch controller

90



Demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Cumulative demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Demanded collective pitch angle rate

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
/s

]

Today

Last checkpoint

91



Set point

0 10 20 30 40 50 60

Time [s]

0

250

500

750

1000

1250

[r
pm

]

Today

Last checkpoint

RPM error

0 10 20 30 40 50 60

Time [s]

-200

-150

-100

-50

0

[r
pm

]

Today

Last checkpoint

P term

0 10 20 30 40 50 60

Time [s]

-25

-20

-15

-10

-5

0

[°
]

Today

Last checkpoint

92



I term

0 10 20 30 40 50 60

Time [s]

-0,25

-0,2

-0,15

-0,1

-0,05

0

[°
]

Today

Last checkpoint

D term

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Gain scheduling factor

0 10 20 30 40 50 60

Time [s]

-2

-1

0

1

2

3

4

[]

Today

Last checkpoint

93



Blade [Time] [Blade 1]

Root force (magnitude)

0 10 20 30 40 50 60

Time [s]

0

200

400

600

800

[k
 N

]

Today

Last checkpoint

Root moment (magnitude)

0 10 20 30 40 50 60

Time [s]

0

2000

4000

6000

8000

10000

[k
 N

m
]

Today

Last checkpoint

Root moment (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

2000

4000

6000

8000

10000

[k
 N

m
]

Today

Last checkpoint

94



Root moment (in-plane)

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Root moment about shaft

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

95



Tip deflection (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

1

2

3

4

5

[m
]

Today

Last checkpoint

Tip deflection (in-plane)

0 10 20 30 40 50 60

Time [s]

-0,25

0

0,25

0,5

0,75

[m
]

Today

Last checkpoint

Root torque

0 10 20 30 40 50 60

Time [s]

0

25

50

75

100

125

150

[k
 N

m
]

Today

Last checkpoint

96



Node [Node Hub | Hub]

Position (x)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Position (y)

0 10 20 30 40 50 60

Time [s]

4,5

4,6

4,7

4,8

4,9

5

[m
]

Today

Last checkpoint

Position (z)

0 10 20 30 40 50 60

Time [s]

90

90,01

90,02

90,03

90,04

[m
]

Today

Last checkpoint

97



Displacement (u)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Displacement (v)

0 10 20 30 40 50 60

Time [s]

-0,5

-0,4

-0,3

-0,2

-0,1

0

[m
]

Today

Last checkpoint

Displacement (w)

0 10 20 30 40 50 60

Time [s]

0

0,01

0,02

0,03

0,04

[m
]

Today

Last checkpoint

98



Displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

0,5

[m
]

Today

Last checkpoint

Speed

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

[m
/s

]

Today

Last checkpoint

Acceleration, magnitude

0 10 20 30 40 50 60

Time [s]

0

0,2

0,4

0,6

0,8

[m
/(

s 
s)

]

Today

Last checkpoint

99



Rotational displacement (ru)

0 10 20 30 40 50 60

Time [s]

0

0,25

0,5

0,75

1

1,25

[°
]

Today

Last checkpoint

Rotational displacement (rv)

0 10 20 30 40 50 60

Time [s]

-4000

-3000

-2000

-1000

0

[°
]

Today

Last checkpoint

Rotational displacement (rw)

0 10 20 30 40 50 60

Time [s]

-400

-300

-200

-100

0

[°
]

Today

Last checkpoint

100



Rotational displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[°
]

Today

Last checkpoint

Rotational speed

0 10 20 30 40 50 60

Time [s]

0

20

40

60

[°
/s

]

Today

Last checkpoint

Rotational acceleration mag

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

[°
/(

s 
s)

]

Today

Last checkpoint

101



Displacement period

10 20 30 40 50 60

Time [s]

3

3,1

3,2

3,3

3,4

3,5

3,6

[s
]

Today

Last checkpoint

Displacement logarithmic decrement

10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

[]

Today

Last checkpoint

Displacement damping ratio

10 20 30 40 50 60

Time [s]

0

0,02

0,04

0,06

[]

Today

Last checkpoint

102



Load case: Inertia

Rotor

Power (aero)

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[k
 W

]

Today

Last checkpoint

Torque (aero)

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[k
 N

m
]

Today

Last checkpoint

103



Thrust (aero)

0 10 20 30 40 50 60

Time [s]

0

100

200

300

400

500

600

[k
 N

]

Today

Last checkpoint

RPM

0 10 20 30 40 50 60

Time [s]

10

10,5

11

11,5

[r
pm

]

Today

Last checkpoint

TSR

0 10 20 30 40 50 60

Time [s]

6,5

6,75

7

7,25

7,5

7,75

[]

Today

Last checkpoint

104



Representative demanded pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Power coef. (CP)

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

50

60

[%
]

Today

Last checkpoint

Thrust coef. (CT)

0 10 20 30 40 50 60

Time [s]

0

20

40

60

80

[%
]

Today

Last checkpoint

105



Torque coef. (CQ)

0 10 20 30 40 50 60

Time [s]

0

2

4

6

8

[%
]

Today

Last checkpoint

Tip speed

0 10 20 30 40 50 60

Time [s]

65

67,5

70

72,5

75

77,5

[m
/s

]

Today

Last checkpoint

1P (one revolution)

0 10 20 30 40 50 60

Time [s]

5,2

5,4

5,6

5,8

6

[s
]

Today

Last checkpoint

106



nP (blade passing)

0 10 20 30 40 50 60

Time [s]

1,7

1,75

1,8

1,85

1,9

1,95

2

[s
]

Today

Last checkpoint

Azimuth angle

0 10 20 30 40 50 60

Time [s]

0

100

200

300

[°
]

Today

Last checkpoint

Rotation per timestep

0 10 20 30 40 50 60

Time [s]

1,5

1,55

1,6

1,65

1,7

1,75

[°
]

Today

Last checkpoint

107



Wind speed at hub, magnitude

0 10 20 30 40 50 60

Time [s]

7

8

9

10

11

12

13

[m
/s

]

Today

Last checkpoint

Wind angle at hub

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Yaw angle relative to forward

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

108



Yaw angle to reference direction

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

Yaw error

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

Torque about yaw axis

0 10 20 30 40 50 60

Time [s]

-300000

-200000

-100000

0

100000

200000

300000

[N
m

]

Today

Last checkpoint

109



Generator

Power (electrical)

0 10 20 30 40 50 60

Time [s]

2250

2500

2750

3000

3250

3500

[k
 W

]

Today

Last checkpoint

Torque

0 10 20 30 40 50 60

Time [s]

24000

26000

28000

30000

32000

[N
m

]

Today

Last checkpoint

Torque on main shaft

0 10 20 30 40 50 60

Time [s]

2400

2600

2800

3000

3200

[k
 N

m
]

Today

Last checkpoint

110



Torque diff. on main shaft

0 10 20 30 40 50 60

Time [s]

-2000

-1000

0

1000

[k
 N

m
]

Today

Last checkpoint

RPM

0 10 20 30 40 50 60

Time [s]

950

1000

1050

1100

[r
pm

]

Today

Last checkpoint

Filtered RPM

0 10 20 30 40 50 60

Time [s]

1000

1050

1100

[r
pm

]

Today

Last checkpoint

111



Electricity production

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

50

60

[k
 W

h]

Today

Last checkpoint

Region

0 10 20 30 40 50 60

Time [s]

0

0,5

1

1,5

2

[]

Today

Last checkpoint

Demanded pitch controller

112



Demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Cumulative demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Demanded collective pitch angle rate

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
/s

]

Today

Last checkpoint

113



Set point

0 10 20 30 40 50 60

Time [s]

0

250

500

750

1000

1250

[r
pm

]

Today

Last checkpoint

RPM error

0 10 20 30 40 50 60

Time [s]

-200

-150

-100

-50

0

[r
pm

]

Today

Last checkpoint

P term

0 10 20 30 40 50 60

Time [s]

-25

-20

-15

-10

-5

0

[°
]

Today

Last checkpoint

114



I term

0 10 20 30 40 50 60

Time [s]

-0,25

-0,2

-0,15

-0,1

-0,05

0

[°
]

Today

Last checkpoint

D term

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Gain scheduling factor

0 10 20 30 40 50 60

Time [s]

-2

-1

0

1

2

3

4

[]

Today

Last checkpoint

115



Blade [Time] [Blade 1]

Root force (magnitude)

0 10 20 30 40 50 60

Time [s]

0

200

400

600

800

[k
 N

]

Today

Last checkpoint

Root moment (magnitude)

0 10 20 30 40 50 60

Time [s]

0

2000

4000

6000

8000

10000

[k
 N

m
]

Today

Last checkpoint

Root moment (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

2000

4000

6000

8000

10000

[k
 N

m
]

Today

Last checkpoint

116



Root moment (in-plane)

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Root moment about shaft

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

117



Tip deflection (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

1

2

3

4

5

[m
]

Today

Last checkpoint

Tip deflection (in-plane)

0 10 20 30 40 50 60

Time [s]

-0,25

0

0,25

0,5

0,75

[m
]

Today

Last checkpoint

Root torque

0 10 20 30 40 50 60

Time [s]

0

25

50

75

100

125

150

[k
 N

m
]

Today

Last checkpoint

118



Node [Node Hub | Hub]

Position (x)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Position (y)

0 10 20 30 40 50 60

Time [s]

4,5

4,6

4,7

4,8

4,9

5

[m
]

Today

Last checkpoint

Position (z)

0 10 20 30 40 50 60

Time [s]

90

90,01

90,02

90,03

90,04

[m
]

Today

Last checkpoint

119



Displacement (u)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Displacement (v)

0 10 20 30 40 50 60

Time [s]

-0,5

-0,4

-0,3

-0,2

-0,1

0

[m
]

Today

Last checkpoint

Displacement (w)

0 10 20 30 40 50 60

Time [s]

0

0,01

0,02

0,03

0,04

[m
]

Today

Last checkpoint

120



Displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

0,5

[m
]

Today

Last checkpoint

Speed

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

[m
/s

]

Today

Last checkpoint

Acceleration, magnitude

0 10 20 30 40 50 60

Time [s]

0

0,2

0,4

0,6

[m
/(

s 
s)

]

Today

Last checkpoint

121



Rotational displacement (ru)

0 10 20 30 40 50 60

Time [s]

0

0,25

0,5

0,75

1

1,25

[°
]

Today

Last checkpoint

Rotational displacement (rv)

0 10 20 30 40 50 60

Time [s]

-4000

-3000

-2000

-1000

0

[°
]

Today

Last checkpoint

Rotational displacement (rw)

0 10 20 30 40 50 60

Time [s]

-400

-300

-200

-100

0

[°
]

Today

Last checkpoint

122



Rotational displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[°
]

Today

Last checkpoint

Rotational speed

0 10 20 30 40 50 60

Time [s]

0

20

40

60

[°
/s

]

Today

Last checkpoint

Rotational acceleration mag

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

[°
/(

s 
s)

]

Today

Last checkpoint

123



Displacement period

10 20 30 40 50 60

Time [s]

3

3,2

3,4

3,6

[s
]

Today

Last checkpoint

Displacement logarithmic decrement

10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

[]

Today

Last checkpoint

Displacement damping ratio

10 20 30 40 50 60

Time [s]

0

0,02

0,04

0,06

[]

Today

Last checkpoint

124



Load case: EI

Rotor

Power (aero)

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[k
 W

]

Today

Last checkpoint

Torque (aero)

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[k
 N

m
]

Today

Last checkpoint

125



Thrust (aero)

0 10 20 30 40 50 60

Time [s]

0

100

200

300

400

500

600

[k
 N

]

Today

Last checkpoint

RPM

0 10 20 30 40 50 60

Time [s]

10

10,5

11

11,5

[r
pm

]

Today

Last checkpoint

TSR

0 10 20 30 40 50 60

Time [s]

6,5

6,75

7

7,25

7,5

7,75

[]

Today

Last checkpoint

126



Representative demanded pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Power coef. (CP)

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

50

60

[%
]

Today

Last checkpoint

Thrust coef. (CT)

0 10 20 30 40 50 60

Time [s]

0

20

40

60

80

[%
]

Today

Last checkpoint

127



Torque coef. (CQ)

0 10 20 30 40 50 60

Time [s]

0

2

4

6

8

[%
]

Today

Last checkpoint

Tip speed

0 10 20 30 40 50 60

Time [s]

65

67,5

70

72,5

75

77,5

[m
/s

]

Today

Last checkpoint

1P (one revolution)

0 10 20 30 40 50 60

Time [s]

5,2

5,4

5,6

5,8

6

[s
]

Today

Last checkpoint

128



nP (blade passing)

0 10 20 30 40 50 60

Time [s]

1,7

1,75

1,8

1,85

1,9

1,95

2

[s
]

Today

Last checkpoint

Azimuth angle

0 10 20 30 40 50 60

Time [s]

0

100

200

300

[°
]

Today

Last checkpoint

Rotation per timestep

0 10 20 30 40 50 60

Time [s]

1,5

1,55

1,6

1,65

1,7

1,75

[°
]

Today

Last checkpoint

129



Wind speed at hub, magnitude

0 10 20 30 40 50 60

Time [s]

7

8

9

10

11

12

13

[m
/s

]

Today

Last checkpoint

Wind angle at hub

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Yaw angle relative to forward

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

130



Yaw angle to reference direction

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

Yaw error

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

Torque about yaw axis

0 10 20 30 40 50 60

Time [s]

-300000

-200000

-100000

0

100000

200000

300000

[N
m

]

Today

Last checkpoint

131



Generator

Power (electrical)

0 10 20 30 40 50 60

Time [s]

2250

2500

2750

3000

3250

3500

[k
 W

]

Today

Last checkpoint

Torque

0 10 20 30 40 50 60

Time [s]

24000

26000

28000

30000

32000

[N
m

]

Today

Last checkpoint

Torque on main shaft

0 10 20 30 40 50 60

Time [s]

2400

2600

2800

3000

3200

[k
 N

m
]

Today

Last checkpoint

132



Torque diff. on main shaft

0 10 20 30 40 50 60

Time [s]

-2000

-1000

0

1000

[k
 N

m
]

Today

Last checkpoint

RPM

0 10 20 30 40 50 60

Time [s]

950

1000

1050

1100

[r
pm

]

Today

Last checkpoint

Filtered RPM

0 10 20 30 40 50 60

Time [s]

1000

1050

1100

[r
pm

]

Today

Last checkpoint

133



Electricity production

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

50

60

[k
 W

h]

Today

Last checkpoint

Region

0 10 20 30 40 50 60

Time [s]

0

0,5

1

1,5

2

[]

Today

Last checkpoint

Demanded pitch controller

134



Demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Cumulative demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Demanded collective pitch angle rate

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
/s

]

Today

Last checkpoint

135



Set point

0 10 20 30 40 50 60

Time [s]

0

250

500

750

1000

1250

[r
pm

]

Today

Last checkpoint

RPM error

0 10 20 30 40 50 60

Time [s]

-200

-150

-100

-50

0

[r
pm

]

Today

Last checkpoint

P term

0 10 20 30 40 50 60

Time [s]

-25

-20

-15

-10

-5

0

[°
]

Today

Last checkpoint

136



I term

0 10 20 30 40 50 60

Time [s]

-0,25

-0,2

-0,15

-0,1

-0,05

0

[°
]

Today

Last checkpoint

D term

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Gain scheduling factor

0 10 20 30 40 50 60

Time [s]

-2

-1

0

1

2

3

4

[]

Today

Last checkpoint

137



Blade [Time] [Blade 1]

Root force (magnitude)

0 10 20 30 40 50 60

Time [s]

0

200

400

600

800

[k
 N

]

Today

Last checkpoint

Root moment (magnitude)

0 10 20 30 40 50 60

Time [s]

0

2000

4000

6000

8000

10000

[k
 N

m
]

Today

Last checkpoint

Root moment (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

2000

4000

6000

8000

10000

[k
 N

m
]

Today

Last checkpoint

138



Root moment (in-plane)

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Root moment about shaft

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

139



Tip deflection (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

1

2

3

4

5

[m
]

Today

Last checkpoint

Tip deflection (in-plane)

0 10 20 30 40 50 60

Time [s]

-0,25

0

0,25

0,5

0,75

[m
]

Today

Last checkpoint

Root torque

0 10 20 30 40 50 60

Time [s]

0

25

50

75

100

125

150

[k
 N

m
]

Today

Last checkpoint

140



Node [Node Hub | Hub]

Position (x)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Position (y)

0 10 20 30 40 50 60

Time [s]

4,5

4,6

4,7

4,8

4,9

5

[m
]

Today

Last checkpoint

Position (z)

0 10 20 30 40 50 60

Time [s]

90

90,01

90,02

90,03

90,04

[m
]

Today

Last checkpoint

141



Displacement (u)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Displacement (v)

0 10 20 30 40 50 60

Time [s]

-0,5

-0,4

-0,3

-0,2

-0,1

0

[m
]

Today

Last checkpoint

Displacement (w)

0 10 20 30 40 50 60

Time [s]

0

0,01

0,02

0,03

0,04

[m
]

Today

Last checkpoint

142



Displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

0,5

[m
]

Today

Last checkpoint

Speed

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

[m
/s

]

Today

Last checkpoint

Acceleration, magnitude

0 10 20 30 40 50 60

Time [s]

0

0,2

0,4

0,6

[m
/(

s 
s)

]

Today

Last checkpoint

143



Rotational displacement (ru)

0 10 20 30 40 50 60

Time [s]

0

0,25

0,5

0,75

1

1,25

[°
]

Today

Last checkpoint

Rotational displacement (rv)

0 10 20 30 40 50 60

Time [s]

-4000

-3000

-2000

-1000

0

[°
]

Today

Last checkpoint

Rotational displacement (rw)

0 10 20 30 40 50 60

Time [s]

-400

-300

-200

-100

0

[°
]

Today

Last checkpoint

144



Rotational displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[°
]

Today

Last checkpoint

Rotational speed

0 10 20 30 40 50 60

Time [s]

0

20

40

60

[°
/s

]

Today

Last checkpoint

Rotational acceleration mag

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

[°
/(

s 
s)

]

Today

Last checkpoint

145



Displacement period

10 20 30 40 50 60

Time [s]

3

3,2

3,4

3,6

[s
]

Today

Last checkpoint

Displacement logarithmic decrement

10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

[]

Today

Last checkpoint

Displacement damping ratio

10 20 30 40 50 60

Time [s]

0

0,02

0,04

0,06

[]

Today

Last checkpoint

146



Load case: AE

Rotor

Power (aero)

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[k
 W

]

Today

Last checkpoint

Torque (aero)

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[k
 N

m
]

Today

Last checkpoint

147



Thrust (aero)

0 10 20 30 40 50 60

Time [s]

0

100

200

300

400

500

600

[k
 N

]

Today

Last checkpoint

RPM

0 10 20 30 40 50 60

Time [s]

10

10,5

11

11,5

[r
pm

]

Today

Last checkpoint

TSR

0 10 20 30 40 50 60

Time [s]

6,5

6,75

7

7,25

7,5

7,75

[]

Today

Last checkpoint

148



Representative demanded pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Power coef. (CP)

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

50

60

[%
]

Today

Last checkpoint

Thrust coef. (CT)

0 10 20 30 40 50 60

Time [s]

0

20

40

60

80

[%
]

Today

Last checkpoint

149



Torque coef. (CQ)

0 10 20 30 40 50 60

Time [s]

0

2

4

6

8

[%
]

Today

Last checkpoint

Tip speed

0 10 20 30 40 50 60

Time [s]

65

67,5

70

72,5

75

77,5

[m
/s

]

Today

Last checkpoint

1P (one revolution)

0 10 20 30 40 50 60

Time [s]

5,2

5,4

5,6

5,8

6

[s
]

Today

Last checkpoint

150



nP (blade passing)

0 10 20 30 40 50 60

Time [s]

1,7

1,75

1,8

1,85

1,9

1,95

2

[s
]

Today

Last checkpoint

Azimuth angle

0 10 20 30 40 50 60

Time [s]

0

100

200

300

[°
]

Today

Last checkpoint

Rotation per timestep

0 10 20 30 40 50 60

Time [s]

1,5

1,55

1,6

1,65

1,7

1,75

[°
]

Today

Last checkpoint

151



Wind speed at hub, magnitude

0 10 20 30 40 50 60

Time [s]

7

8

9

10

11

12

13

[m
/s

]

Today

Last checkpoint

Wind angle at hub

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Yaw angle relative to forward

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

152



Yaw angle to reference direction

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

Yaw error

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

Torque about yaw axis

0 10 20 30 40 50 60

Time [s]

-300000

-200000

-100000

0

100000

200000

300000

[N
m

]

Today

Last checkpoint

153



Generator

Power (electrical)

0 10 20 30 40 50 60

Time [s]

2250

2500

2750

3000

3250

3500

[k
 W

]

Today

Last checkpoint

Torque

0 10 20 30 40 50 60

Time [s]

24000

26000

28000

30000

32000

[N
m

]

Today

Last checkpoint

Torque on main shaft

0 10 20 30 40 50 60

Time [s]

2400

2600

2800

3000

3200

[k
 N

m
]

Today

Last checkpoint

154



Torque diff. on main shaft

0 10 20 30 40 50 60

Time [s]

-2000

-1000

0

1000

[k
 N

m
]

Today

Last checkpoint

RPM

0 10 20 30 40 50 60

Time [s]

950

1000

1050

1100

[r
pm

]

Today

Last checkpoint

Filtered RPM

0 10 20 30 40 50 60

Time [s]

1000

1050

1100

[r
pm

]

Today

Last checkpoint

155



Electricity production

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

50

60

[k
 W

h]

Today

Last checkpoint

Region

0 10 20 30 40 50 60

Time [s]

0

0,5

1

1,5

2

[]

Today

Last checkpoint

Demanded pitch controller

156



Demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Cumulative demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Demanded collective pitch angle rate

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
/s

]

Today

Last checkpoint

157



Set point

0 10 20 30 40 50 60

Time [s]

0

250

500

750

1000

1250

[r
pm

]

Today

Last checkpoint

RPM error

0 10 20 30 40 50 60

Time [s]

-200

-150

-100

-50

0

[r
pm

]

Today

Last checkpoint

P term

0 10 20 30 40 50 60

Time [s]

-25

-20

-15

-10

-5

0

[°
]

Today

Last checkpoint

158



I term

0 10 20 30 40 50 60

Time [s]

-0,25

-0,2

-0,15

-0,1

-0,05

0

[°
]

Today

Last checkpoint

D term

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Gain scheduling factor

0 10 20 30 40 50 60

Time [s]

-2

-1

0

1

2

3

4

[]

Today

Last checkpoint

159



Blade [Time] [Blade 1]

Root force (magnitude)

0 10 20 30 40 50 60

Time [s]

0

200

400

600

800

[k
 N

]

Today

Last checkpoint

Root moment (magnitude)

0 10 20 30 40 50 60

Time [s]

0

2000

4000

6000

8000

10000

[k
 N

m
]

Today

Last checkpoint

Root moment (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

2000

4000

6000

8000

10000

[k
 N

m
]

Today

Last checkpoint

160



Root moment (in-plane)

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Root moment about shaft

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

161



Tip deflection (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

1

2

3

4

5

[m
]

Today

Last checkpoint

Tip deflection (in-plane)

0 10 20 30 40 50 60

Time [s]

-0,25

0

0,25

0,5

0,75

[m
]

Today

Last checkpoint

Root torque

0 10 20 30 40 50 60

Time [s]

0

25

50

75

100

125

150

[k
 N

m
]

Today

Last checkpoint

162



Node [Node Hub | Hub]

Position (x)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Position (y)

0 10 20 30 40 50 60

Time [s]

4,5

4,6

4,7

4,8

4,9

5

[m
]

Today

Last checkpoint

Position (z)

0 10 20 30 40 50 60

Time [s]

90

90,01

90,02

90,03

90,04

[m
]

Today

Last checkpoint

163



Displacement (u)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Displacement (v)

0 10 20 30 40 50 60

Time [s]

-0,5

-0,4

-0,3

-0,2

-0,1

0

[m
]

Today

Last checkpoint

Displacement (w)

0 10 20 30 40 50 60

Time [s]

0

0,01

0,02

0,03

0,04

[m
]

Today

Last checkpoint

164



Displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

0,5

[m
]

Today

Last checkpoint

Speed

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

[m
/s

]

Today

Last checkpoint

Acceleration, magnitude

0 10 20 30 40 50 60

Time [s]

0

0,2

0,4

0,6

[m
/(

s 
s)

]

Today

Last checkpoint

165



Rotational displacement (ru)

0 10 20 30 40 50 60

Time [s]

0

0,25

0,5

0,75

1

1,25

[°
]

Today

Last checkpoint

Rotational displacement (rv)

0 10 20 30 40 50 60

Time [s]

-4000

-3000

-2000

-1000

0

[°
]

Today

Last checkpoint

Rotational displacement (rw)

0 10 20 30 40 50 60

Time [s]

-400

-300

-200

-100

0

[°
]

Today

Last checkpoint

166



Rotational displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[°
]

Today

Last checkpoint

Rotational speed

0 10 20 30 40 50 60

Time [s]

0

20

40

60

[°
/s

]

Today

Last checkpoint

Rotational acceleration mag

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

[°
/(

s 
s)

]

Today

Last checkpoint

167



Displacement period

10 20 30 40 50 60

Time [s]

3

3,2

3,4

3,6

[s
]

Today

Last checkpoint

Displacement logarithmic decrement

10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

[]

Today

Last checkpoint

Displacement damping ratio

10 20 30 40 50 60

Time [s]

0

0,02

0,04

0,06

[]

Today

Last checkpoint

168



Load case: GJ

Rotor

Power (aero)

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[k
 W

]

Today

Last checkpoint

Torque (aero)

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[k
 N

m
]

Today

Last checkpoint

169



Thrust (aero)

0 10 20 30 40 50 60

Time [s]

0

100

200

300

400

500

600

[k
 N

]

Today

Last checkpoint

RPM

0 10 20 30 40 50 60

Time [s]

10

10,5

11

11,5

[r
pm

]

Today

Last checkpoint

TSR

0 10 20 30 40 50 60

Time [s]

6,5

6,75

7

7,25

7,5

7,75

[]

Today

Last checkpoint

170



Representative demanded pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Power coef. (CP)

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

50

60

[%
]

Today

Last checkpoint

Thrust coef. (CT)

0 10 20 30 40 50 60

Time [s]

0

20

40

60

80

[%
]

Today

Last checkpoint

171



Torque coef. (CQ)

0 10 20 30 40 50 60

Time [s]

0

2

4

6

8

[%
]

Today

Last checkpoint

Tip speed

0 10 20 30 40 50 60

Time [s]

65

67,5

70

72,5

75

77,5

[m
/s

]

Today

Last checkpoint

1P (one revolution)

0 10 20 30 40 50 60

Time [s]

5,2

5,4

5,6

5,8

6

[s
]

Today

Last checkpoint

172



nP (blade passing)

0 10 20 30 40 50 60

Time [s]

1,7

1,75

1,8

1,85

1,9

1,95

2

[s
]

Today

Last checkpoint

Azimuth angle

0 10 20 30 40 50 60

Time [s]

0

100

200

300

[°
]

Today

Last checkpoint

Rotation per timestep

0 10 20 30 40 50 60

Time [s]

1,5

1,55

1,6

1,65

1,7

1,75

[°
]

Today

Last checkpoint

173



Wind speed at hub, magnitude

0 10 20 30 40 50 60

Time [s]

7

8

9

10

11

12

13

[m
/s

]

Today

Last checkpoint

Wind angle at hub

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Yaw angle relative to forward

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

174



Yaw angle to reference direction

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

Yaw error

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

Torque about yaw axis

0 10 20 30 40 50 60

Time [s]

-300000

-200000

-100000

0

100000

200000

300000

[N
m

]

Today

Last checkpoint

175



Generator

Power (electrical)

0 10 20 30 40 50 60

Time [s]

2250

2500

2750

3000

3250

3500

[k
 W

]

Today

Last checkpoint

Torque

0 10 20 30 40 50 60

Time [s]

24000

26000

28000

30000

32000

[N
m

]

Today

Last checkpoint

Torque on main shaft

0 10 20 30 40 50 60

Time [s]

2400

2600

2800

3000

3200

[k
 N

m
]

Today

Last checkpoint

176



Torque diff. on main shaft

0 10 20 30 40 50 60

Time [s]

-2000

-1000

0

1000

[k
 N

m
]

Today

Last checkpoint

RPM

0 10 20 30 40 50 60

Time [s]

950

1000

1050

1100

[r
pm

]

Today

Last checkpoint

Filtered RPM

0 10 20 30 40 50 60

Time [s]

1000

1050

1100

[r
pm

]

Today

Last checkpoint

177



Electricity production

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

50

60

[k
 W

h]

Today

Last checkpoint

Region

0 10 20 30 40 50 60

Time [s]

0

0,5

1

1,5

2

[]

Today

Last checkpoint

Demanded pitch controller

178



Demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Cumulative demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Demanded collective pitch angle rate

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
/s

]

Today

Last checkpoint

179



Set point

0 10 20 30 40 50 60

Time [s]

0

250

500

750

1000

1250

[r
pm

]

Today

Last checkpoint

RPM error

0 10 20 30 40 50 60

Time [s]

-200

-150

-100

-50

0

[r
pm

]

Today

Last checkpoint

P term

0 10 20 30 40 50 60

Time [s]

-25

-20

-15

-10

-5

0

[°
]

Today

Last checkpoint

180



I term

0 10 20 30 40 50 60

Time [s]

-0,25

-0,2

-0,15

-0,1

-0,05

0

[°
]

Today

Last checkpoint

D term

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Gain scheduling factor

0 10 20 30 40 50 60

Time [s]

-2

-1

0

1

2

3

4

[]

Today

Last checkpoint

181



Blade [Time] [Blade 1]

Root force (magnitude)

0 10 20 30 40 50 60

Time [s]

0

200

400

600

800

[k
 N

]

Today

Last checkpoint

Root moment (magnitude)

0 10 20 30 40 50 60

Time [s]

0

2000

4000

6000

8000

10000

[k
 N

m
]

Today

Last checkpoint

Root moment (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

2000

4000

6000

8000

10000

[k
 N

m
]

Today

Last checkpoint

182



Root moment (in-plane)

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Root moment about shaft

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

183



Tip deflection (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

1

2

3

4

5

[m
]

Today

Last checkpoint

Tip deflection (in-plane)

0 10 20 30 40 50 60

Time [s]

-0,25

0

0,25

0,5

0,75

[m
]

Today

Last checkpoint

Root torque

0 10 20 30 40 50 60

Time [s]

0

25

50

75

100

125

150

[k
 N

m
]

Today

Last checkpoint

184



Node [Node Hub | Hub]

Position (x)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Position (y)

0 10 20 30 40 50 60

Time [s]

4,5

4,6

4,7

4,8

4,9

5

[m
]

Today

Last checkpoint

Position (z)

0 10 20 30 40 50 60

Time [s]

90

90,01

90,02

90,03

90,04

[m
]

Today

Last checkpoint

185



Displacement (u)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Displacement (v)

0 10 20 30 40 50 60

Time [s]

-0,5

-0,4

-0,3

-0,2

-0,1

0

[m
]

Today

Last checkpoint

Displacement (w)

0 10 20 30 40 50 60

Time [s]

0

0,01

0,02

0,03

0,04

[m
]

Today

Last checkpoint

186



Displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

0,5

[m
]

Today

Last checkpoint

Speed

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

[m
/s

]

Today

Last checkpoint

Acceleration, magnitude

0 10 20 30 40 50 60

Time [s]

0

0,2

0,4

0,6

[m
/(

s 
s)

]

Today

Last checkpoint

187



Rotational displacement (ru)

0 10 20 30 40 50 60

Time [s]

0

0,25

0,5

0,75

1

1,25

[°
]

Today

Last checkpoint

Rotational displacement (rv)

0 10 20 30 40 50 60

Time [s]

-4000

-3000

-2000

-1000

0

[°
]

Today

Last checkpoint

Rotational displacement (rw)

0 10 20 30 40 50 60

Time [s]

-400

-300

-200

-100

0

[°
]

Today

Last checkpoint

188



Rotational displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[°
]

Today

Last checkpoint

Rotational speed

0 10 20 30 40 50 60

Time [s]

0

20

40

60

[°
/s

]

Today

Last checkpoint

Rotational acceleration mag

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

[°
/(

s 
s)

]

Today

Last checkpoint

189



Displacement period

10 20 30 40 50 60

Time [s]

3

3,2

3,4

3,6

[s
]

Today

Last checkpoint

Displacement logarithmic decrement

10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

[]

Today

Last checkpoint

Displacement damping ratio

10 20 30 40 50 60

Time [s]

0

0,02

0,04

0,06

[]

Today

Last checkpoint

190



Load case: m

Rotor

Power (aero)

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[k
 W

]

Today

Last checkpoint

Torque (aero)

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[k
 N

m
]

Today

Last checkpoint

191



Thrust (aero)

0 10 20 30 40 50 60

Time [s]

0

100

200

300

400

500

600

[k
 N

]

Today

Last checkpoint

RPM

0 10 20 30 40 50 60

Time [s]

10

10,5

11

11,5

[r
pm

]

Today

Last checkpoint

TSR

0 10 20 30 40 50 60

Time [s]

6,5

6,75

7

7,25

7,5

7,75

[]

Today

Last checkpoint

192



Representative demanded pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Power coef. (CP)

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

50

60

[%
]

Today

Last checkpoint

Thrust coef. (CT)

0 10 20 30 40 50 60

Time [s]

0

20

40

60

80

[%
]

Today

Last checkpoint

193



Torque coef. (CQ)

0 10 20 30 40 50 60

Time [s]

0

2

4

6

8

[%
]

Today

Last checkpoint

Tip speed

0 10 20 30 40 50 60

Time [s]

65

67,5

70

72,5

75

77,5

[m
/s

]

Today

Last checkpoint

1P (one revolution)

0 10 20 30 40 50 60

Time [s]

5,2

5,4

5,6

5,8

6

[s
]

Today

Last checkpoint

194



nP (blade passing)

0 10 20 30 40 50 60

Time [s]

1,7

1,75

1,8

1,85

1,9

1,95

2

[s
]

Today

Last checkpoint

Azimuth angle

0 10 20 30 40 50 60

Time [s]

0

100

200

300

[°
]

Today

Last checkpoint

Rotation per timestep

0 10 20 30 40 50 60

Time [s]

1,5

1,55

1,6

1,65

1,7

1,75

[°
]

Today

Last checkpoint

195



Wind speed at hub, magnitude

0 10 20 30 40 50 60

Time [s]

7

8

9

10

11

12

13

[m
/s

]

Today

Last checkpoint

Wind angle at hub

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Yaw angle relative to forward

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

196



Yaw angle to reference direction

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

Yaw error

0 10 20 30 40 50 60

Time [s]

-0,025

-0,02

-0,015

-0,01

-0,005

0

[°
]

Today

Last checkpoint

Torque about yaw axis

0 10 20 30 40 50 60

Time [s]

-300000

-200000

-100000

0

100000

200000

300000

[N
m

]

Today

Last checkpoint

197



Generator

Power (electrical)

0 10 20 30 40 50 60

Time [s]

2250

2500

2750

3000

3250

3500

[k
 W

]

Today

Last checkpoint

Torque

0 10 20 30 40 50 60

Time [s]

24000

26000

28000

30000

32000

[N
m

]

Today

Last checkpoint

Torque on main shaft

0 10 20 30 40 50 60

Time [s]

2400

2600

2800

3000

3200

[k
 N

m
]

Today

Last checkpoint

198



Torque diff. on main shaft

0 10 20 30 40 50 60

Time [s]

-2000

-1000

0

1000

[k
 N

m
]

Today

Last checkpoint

RPM

0 10 20 30 40 50 60

Time [s]

950

1000

1050

1100

[r
pm

]

Today

Last checkpoint

Filtered RPM

0 10 20 30 40 50 60

Time [s]

1000

1050

1100

[r
pm

]

Today

Last checkpoint

199



Electricity production

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

50

60

[k
 W

h]

Today

Last checkpoint

Region

0 10 20 30 40 50 60

Time [s]

0

0,5

1

1,5

2

[]

Today

Last checkpoint

Demanded pitch controller

200



Demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Cumulative demanded collective pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Demanded collective pitch angle rate

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
/s

]

Today

Last checkpoint

201



Set point

0 10 20 30 40 50 60

Time [s]

0

250

500

750

1000

1250

[r
pm

]

Today

Last checkpoint

RPM error

0 10 20 30 40 50 60

Time [s]

-200

-150

-100

-50

0

[r
pm

]

Today

Last checkpoint

P term

0 10 20 30 40 50 60

Time [s]

-25

-20

-15

-10

-5

0

[°
]

Today

Last checkpoint

202



I term

0 10 20 30 40 50 60

Time [s]

-0,25

-0,2

-0,15

-0,1

-0,05

0

[°
]

Today

Last checkpoint

D term

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

Gain scheduling factor

0 10 20 30 40 50 60

Time [s]

-2

-1

0

1

2

3

4

[]

Today

Last checkpoint

203



Blade [Time] [Blade 1]

Root force (magnitude)

0 10 20 30 40 50 60

Time [s]

0

200

400

600

800

[k
 N

]

Today

Last checkpoint

Root moment (magnitude)

0 10 20 30 40 50 60

Time [s]

0

2000

4000

6000

8000

10000

[k
 N

m
]

Today

Last checkpoint

Root moment (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

2000

4000

6000

8000

10000

[k
 N

m
]

Today

Last checkpoint

204



Root moment (in-plane)

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Root moment about shaft

0 10 20 30 40 50 60

Time [s]

-2000

0

2000

4000

[k
 N

m
]

Today

Last checkpoint

Pitch angle

0 10 20 30 40 50 60

Time [s]

-3

-2

-1

0

1

2

3

[°
]

Today

Last checkpoint

205



Tip deflection (out-of-plane)

0 10 20 30 40 50 60

Time [s]

0

1

2

3

4

5

[m
]

Today

Last checkpoint

Tip deflection (in-plane)

0 10 20 30 40 50 60

Time [s]

-0,25

0

0,25

0,5

0,75

[m
]

Today

Last checkpoint

Root torque

0 10 20 30 40 50 60

Time [s]

0

25

50

75

100

125

150

[k
 N

m
]

Today

Last checkpoint

206



Node [Node Hub | Hub]

Position (x)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Position (y)

0 10 20 30 40 50 60

Time [s]

4,5

4,6

4,7

4,8

4,9

5

[m
]

Today

Last checkpoint

Position (z)

0 10 20 30 40 50 60

Time [s]

90

90,01

90,02

90,03

90,04

[m
]

Today

Last checkpoint

207



Displacement (u)

0 10 20 30 40 50 60

Time [s]

-0,05

-0,04

-0,03

-0,02

-0,01

0

[m
]

Today

Last checkpoint

Displacement (v)

0 10 20 30 40 50 60

Time [s]

-0,5

-0,4

-0,3

-0,2

-0,1

0

[m
]

Today

Last checkpoint

Displacement (w)

0 10 20 30 40 50 60

Time [s]

0

0,01

0,02

0,03

0,04

[m
]

Today

Last checkpoint

208



Displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

0,5

[m
]

Today

Last checkpoint

Speed

0 10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

[m
/s

]

Today

Last checkpoint

Acceleration, magnitude

0 10 20 30 40 50 60

Time [s]

0

0,2

0,4

0,6

[m
/(

s 
s)

]

Today

Last checkpoint

209



Rotational displacement (ru)

0 10 20 30 40 50 60

Time [s]

0

0,25

0,5

0,75

1

1,25

[°
]

Today

Last checkpoint

Rotational displacement (rv)

0 10 20 30 40 50 60

Time [s]

-4000

-3000

-2000

-1000

0

[°
]

Today

Last checkpoint

Rotational displacement (rw)

0 10 20 30 40 50 60

Time [s]

-400

-300

-200

-100

0

[°
]

Today

Last checkpoint

210



Rotational displacement magnitude

0 10 20 30 40 50 60

Time [s]

0

1000

2000

3000

4000

[°
]

Today

Last checkpoint

Rotational speed

0 10 20 30 40 50 60

Time [s]

0

20

40

60

[°
/s

]

Today

Last checkpoint

Rotational acceleration mag

0 10 20 30 40 50 60

Time [s]

0

10

20

30

40

[°
/(

s 
s)

]

Today

Last checkpoint

211



Displacement period

10 20 30 40 50 60

Time [s]

3

3,2

3,4

3,6

[s
]

Today

Last checkpoint

Displacement logarithmic decrement

10 20 30 40 50 60

Time [s]

0

0,1

0,2

0,3

0,4

[]

Today

Last checkpoint

Displacement damping ratio

10 20 30 40 50 60

Time [s]

0

0,02

0,04

0,06

[]

Today

Last checkpoint

212


