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0OC3_Phase_|l_python_regression

Load case set 1

Load case Time series Error score

2.1a Power (aero) 0.000000
Torque (aero) 0.000000
Thrust (aero) 0.000000
RPM 0.000000
TSR 0.000000
Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000
Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000
Tip speed 0.000000
1P (one revolution) 0.000000
nP (blade passing) 0.000000
Azimuth angle 0.000000
Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000
Torque diff. on main shaft 0.000000
RPM 0.000000
Filtered RPM 0.000000
Electricity production 0.000000
Region 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000




Moment (1st prin. axis), i 0.000000
Moment @2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation () 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (Ist prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment @2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000




Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (1st prin. axis), i 0.000000
Moment @2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation () 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000




Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (Ist prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000




Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment @2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000




Moment (1st prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation () 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (Ist prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment @2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000




Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000




Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
Root moment about shaft 0.000000
Pitch angle 0.000000
Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
Root torque 0.000000
Surface elevation (origin) 0.000000
Dynamic pressure (origin) 0.000000
21 b Power (aero) 0.000000
Torque (aero) 0.000000
Thrust (aero) 0.000000
RPM 0.000000
TSR 0.000000
Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000
Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000
Tip speed 0.000000
1P (one revolution) 0.000000
nP (blade passing) 0.000000
Azimuth angle 0.000000
Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000




Torque diff. on main shaft 0.000000
RPM 0.000000
Filtered RPM 0.000000
Electricity production 0.000000
Region 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment @2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000




Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment @2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation (j) - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (Ist prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment @2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000

10



Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation () 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (Ist prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment @2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
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Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (1st prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
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Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (Ist prin. axis), 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
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Moment (1st prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation () 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
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Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
Root moment about shaft 0.000000
Pitch angle 0.000000
Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
Root torque 0.000000
Surface elevation (origin) 0.000000
Dynamic pressure (origin) 0.000000
24 Power (aero) 0.000000
Torque (aero) 0.000000
Thrust (aero) 0.000000
RPM 0.000000
TSR 0.000000
Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000
Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000
Tip speed 0.000000
1P (one revolution) 0.000000
nP (blade passing) 0.000000
Azimuth angle 0.000000
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Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000
Torque diff. on main shaft 0.000000
RPM 0.000000
Filtered RPM 0.000000
Electricity production 0.000000
Region 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (1st prin. axis), i 0.000000
Moment @2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation () 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
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Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (Ist prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
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Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment @2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (Ist prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Max normal stress 0.000000
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Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation (j) - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (Ist prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment @2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
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Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (Ist prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment @2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
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Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (Ist prin. axis), 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
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Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
Root moment about shaft 0.000000
Pitch angle 0.000000
Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
Root torque 0.000000
Surface elevation (origin) 0.000000
Dynamic pressure (origin) 0.000000
3 . 1 Power (aero) 0.000000
Torque (aero) 0.000000
Thrust (aero) 0.000000
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RPM 0.000000
TSR 0.000000
Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000
Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000
Tip speed 0.000000
1P (one revolution) 0.000000
nP (blade passing) 0.000000
Azimuth angle 0.000000
Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000
Torque diff. on main shaft 0.000000
RPM 0.000000
Filtered RPM 0.000000
Electricity production 0.000000
Region 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment @2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
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Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation () 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (Ist prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment @2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation (j) - rad 0.000000

24



Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (1st prin. axis), i 0.000000
Moment @2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (Ist prin. axis) 0.000000
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Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (Ist prin. axis), 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (1st prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000

26



Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (Ist prin. axis), 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
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Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (Ist prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment @2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
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Damping force, sum 0.000000
Damping moment, sum 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
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Root moment about shaft 0.000000
Pitch angle 0.000000
Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
Root torque 0.000000
Surface elevation (origin) 0.000000
Dynamic pressure (origin) 0.000000
4. 1 Power (aero) 0.000000
Torque (aero) 0.000000
Thrust (aero) 0.000000
RPM 0.000000
TSR 0.000000
Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000
Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000
Tip speed 0.000000
1P (one revolution) 0.000000
nP (blade passing) 0.000000
Azimuth angle 0.000000
Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000
Torque diff. on main shaft 0.000000
RPM 0.000000
Filtered RPM 0.000000
Electricity production 0.000000
Region 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (1st prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
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Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment @2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (Ist prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
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Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation (j) - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (Ist prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment @2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
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Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (Ist prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment @2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation (j) - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (Ist prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
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Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (1st prin. axis), i 0.000000
Moment @2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation () 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (Ist prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment @2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
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Moment, mag., 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (Ist prin. axis), 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
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Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
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Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
Root moment about shaft 0.000000
Pitch angle 0.000000
Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
Root torque 0.000000
Surface elevation (origin) 0.000000
Dynamic pressure (origin) 0.000000
5 . 1 Power (aero) 0.000000
Torque (aero) 0.000000
Thrust (aero) 0.000000
RPM 0.000000
TSR 0.000000
Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000
Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000
Tip speed 0.000000
1P (one revolution) 0.000000
nP (blade passing) 0.000000
Azimuth angle 0.000000
Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000
Torque diff. on main shaft 0.000000
RPM 0.000000
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Filtered RPM 0.000000
Electricity production 0.000000
Region 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (1st prin. axis), i 0.000000
Moment @2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation () 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (Ist prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
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Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (Ist prin. axis), 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (1st prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000

39



Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (Ist prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
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Deformational rotation (i) - rad 0.000000
Deformational rotation (j) - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (Ist prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (1st prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment (2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment @2nd prin. axis), j 0.000000
Moment, mag., j 0.000000
Max normal stress 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000

41



Axial force 0.000000
Shear force (Ist prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment @2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
Moment, mag., 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation () 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Axial force 0.000000
Shear force (Ist prin. axis) 0.000000
Shear force (2nd prin. axis) 0.000000
Shear force, mag. 0.000000
Torque 0.000000
Moment (Ist prin. axis), i 0.000000
Moment @2nd prin. axis), i 0.000000
Moment, mag., i 0.000000
Moment (1st prin. axis), j 0.000000
Moment (2nd prin. axis), j 0.000000
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Moment, mag., 0.000000
Twist (structural) 0.000000
Twist (structural) - rad 0.000000
Deformed length 0.000000
Elongation 0.000000
Strain energy 0.000000
Kinetic energy 0.000000
Mechanical energy 0.000000
Deformational rotation (i) 0.000000
Deformational rotation () 0.000000
Deformational rotation (axial) 0.000000
Deformational rotation (1st prin.) 0.000000
Deformational rotation (2nd prin.) 0.000000
Deformational rotation (i) - rad 0.000000
Deformational rotation () - rad 0.000000
Deformational rotation (axial) - rad 0.000000
Deformational rotation (1st prin.) - rad 0.000000
Deformational rotation (2nd prin.) - rad 0.000000
Damping force, i 0.000000
Damping moment, i 0.000000
Damping force, sum 0.000000
Damping moment, sum 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Position (x) 0.000000
Position (y) 0.000000
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Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
Root moment about shaft 0.000000
Pitch angle 0.000000
Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
Root torque 0.000000
Surface elevation (origin) 0.000000
Dynamic pressure (origin) 0.000000

Load case: 2.1a

Rotor
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Beam element [Element 16 | Tubular tower]
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Axial force
O -
-2000 -
Today
=
=3
-4000 - Last checkpoint
-6000 -
S S S SO S S N R L
0 25 50 75 100
Time [s]
Shear force (1st prin. axis)
2 .
1 ; L
Today
=
- L Last checkpoint
2F ]
3b ]
| | | |
0 25 50 75 100
Time [s]
Shear force (2nd prin. axis)
. L
-100 I
Today
; 200 1
Last checkpoint
-300 I
-400
| | | |

50 75
Time [s]

100

99



[k N]

[k Nm]

[k Nm]

Shear force, mag.

400 —

300 [

200

100

25 50 75 100
Time [s]

Torque

100 -

-100 -

-200

-10000
-20000
-30000

-40000

25 50 75 100
Time [s]

Moment (1st prin. axis), i

25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

100



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

3000

2500 |-

2000
1500 [

1000 [-

25 50 75 100
Time [s]

Moment, mag., i

40000 —

30000 —

20000

10000

25 50 75 100
Time [s]

Moment (1st prin. axis), j

30000

20000

10000

25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

101



[k Nm]

[k Nm]

[M Pa]

Moment (2nd prin. axis), j

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

f
-500 f ]
-1000 7 -
-1500 7 -
-2000 f 1
-2500 — —

: | | L L L L | |
0 25 50 75 100
Time [s]
Moment, mag., j
I B e e i it
30000 r .
20000 I —
10000 I .
0 | | | L L L L | |
0 25 50 75 100
Time [s]
Max normal stress
30 — | . - | | .

[ B U e U e e e U R e e U L U e U AU S e e e Y
x| a
20 — .
15 —
10} A
sf ;
0 | | L L L L | |

0 25 50 75 100

Time [s]

102



[rad]

[m]

5109 |

2510° |

7,510 |

110 |

110 |

510 |

5101t |

-1'10°1

-1,51070 [

Twist (structural)

Today

Last checkpoint

Today

Last checkpoint

Deformed length

Time [s]

1 | |
0 25 50 100
Time [s]
Twist (structural) - rad
| | |
0 25 50 100

O\\‘\\\\‘\\\\‘\\\\

25

50

Time [s]

75

100

Today

Last checkpoint

103



[

Elongation

Today

Last checkpoint

O\\‘\\\\‘\\\\‘\\\\
N
51
(52}
o
~
%1
—_
(=3
S

Time [s]

Strain energy

Today

Last checkpoint

Time [s]

Kinetic energy

1,510 £ — T T — T T — T T — T T — T

1,25°10° -

110°

Today

75107 -
Last checkpoint

5107

25107

Time [s]

104



1]

Mechanical energy

L A LAl T B iL'ai i -

Today

Last checkpoint

100

Time [s]

Deformational rotation (i)

5107 [ ]

4107 | R

Today
3 107 —
Last checkpoint

2107 | .

1107 -

0 25 50 75 100
Time [s]

Deformational rotation (j)

5107 R

4107 | R

[ il Today
3107 -

Last checkpoint
2:107 -

1107 | o

Time [s]

105



[°]

4107

2107

2107

1107 |
2107 |
3107 |
4107 |

5107 |

410°

3'10°®

210

1108

Deformational rotation (axial)

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

| . . . . | . . . . | |
0 25 50 75 100
Time [s]
Deformational rotation (1st prin.)
L [ . . L . . A I I
0 25 50 75 100
Time [s]
Deformational rotation (2nd prin.)
| L L L L | L L L L | |
0 25 50 75 100
Time [s]

106



[rad]

[rad]

[rad]

Deformational rotation (i) - rad

8107 -
6109 |-
410°

2:10°°

25

50

Deformational rotation (j) - rad

Time [s]

75

100

810°

6'10°
4107

210°°

25

Deformational rotation (axial) - rad

50

Time [s]

75

100

75107
5. 10-11 ;

25101 [

-2,510°1

-5 10—11 ;

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

25

50

Time [s]

75

100

107



[rad]

[rad]

[k N]

Deformational rotation (1st prin.) - rad

-2'10°
-4'10°
-6'10°

-8:10°

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

0 25 50 75 100
Time [s]
Deformational rotation (2nd prin.) - rad
6.10-10 -
4.10-10 -
211070 -
0
| | | |
0 25 50 75 100
Time [s]
Damping force, i
3 r T T T T T T T T T T T T T T T T T
2|
L
of
_1 I
2]
Y — . . . I . . . . I . . . . I I
0 25 50 75 100

Time [s]

108



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

109



Beam element [Element 1 | Blade 1]

Axial force

500 |- .

] Today
400 b

[k N]

| 1 :
300 }' . Last checkpoint

200 |-

100 [ .

Time [s]

Shear force (1st prin. axis)

L ] Today
-100 -

[k N]

Last checkpoint

-150 [~

-200 - !

0 25 50 75 100
Time [s]

Shear force (2nd prin. axis)

Today

[k N]

Last checkpoint

-100 -

-200 - -

Time [s]

110



[k N]

[k Nm]

[k Nm]

Shear force, mag.

250

200

150

100

50

Today

Last checkpoint

50 75 100
Time [s]

Torque

-20

-40

Today

Last checkpoint

0 25

50 75 100
Time [s]

Moment (1st prin. axis), i

2000 —

-2000 —

-4000 —

Today

Last checkpoint

50 75 100
Time [s]

111



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

6000 —

4000

2000

25

50

Time [s]

75

Moment, mag., i

100

8000 —

6000 —

4000

2000

25

50

Time [s]

75

Moment (1st prin. axis), j

100

4000 —

2000 —

-2000 —

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

25

50

Time [s]

75

100

112



[k Nm]

[k Nm]

Moment (2nd prin.

axis), j

-2000

-4000

-6000 —

Today

Last checkpoint

25

50
Time [s]

Moment, mag.

75

']

100

8000 —

6000 —

4000

2000

Today

Last checkpoint

1510 |
110 |

5107 |

-5107 |
-1110 |

-1,510% |

25

50
Time [s]

75

Twist (structural)

100

Today

Last checkpoint

25

50
Time [s]

75

100

113



[rad]

[m]

Twist (structural) - rad

3'10°®

2:10°®

1-10°8

o

-1'10°®

-2:10°®

-3'10°®

0,199883

0,199883

0,199883

0,199883

0,199883

0,199883

0,199883
0

O‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘

Time [s]

Deformed length

Time [s]

Elongation

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

114



1]

[

B

0,03 [

0,02
0015 H
001 |

0,005 |

Strain energy

0025 [-

Today

Last checkpoint

25

50 75 100
Time [s]

Kinetic energy

150

100

50

25

50 75 100
Time [s]

Mechanical energy

100

50

50 M————W

25

50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

115



25107

2107

15107

1107

5:10°¢

2,5107

2107

1,5:107

1107

5:10°¢

810°

6'10°°

4107

2'10°

Deformational rotation (i)

Today

Last checkpoint

Time [s]

0 25 50 75 100
Time [s]
Deformational rotation (j)
[ Today
[ Last checkpoint
1 1 1 1
0 25 50 75 100
Time [s]
Deformational rotation (axial)
Today
Last checkpoint
1 1 1 1
25 50 75 100

116



[rad]

1107

5108

-5'10°®

-1'107

-1,5:107

2107

1,5:107

1107

510

Deformational rotation (1st prin.)

25

Deformational rotation (2nd prin.)

50 75
Time [s]

100

Today

Last checkpoint

Today

Last checkpoint

25

50 75
Time [s]

Deformational rotation (i) - rad

100

410
310
210°

1107

Today

Last checkpoint

25

50 75
Time [s]

100

117



[rad]

[rad]

[rad]

Deformational rotation (j) - rad

410
310°
210°

1-10°

Today

Last checkpoint

25

Deformational rotation (axial) - rad

50

Time [s]

75

100

15101 f
1,510 —
ri1 —
75101 f
510

251071 §

Today

Last checkpoint

Deformational rotation (1st prin.) - rad

25

50

Time [s]

75

100

1107

-1110° |-

-2:10°

25

50

Time [s]

75

100

Today

Last checkpoint

118



[rad]

[k N]

[k Nm]

Deformational rotation (2nd prin.) - rad

410°

3:10°
2:10°°

1-10°

Today

Last checkpoint

50

Damping force, i

Time [s]

75

100

Today

Last checkpoint

50

Time [s]

75

Damping moment, i

100

Today

Last checkpoint

0 25

50

Time [s]

75

100

119



Damping force, sum

[k N]
o

Today

Last checkpoint

Damping moment, sum

Time [s]

75

100

[k Nm]
o

Today

Last checkpoint

Beam element [Element 25 | Blade 1]

Time [s]

75

100

120



[k N]

[k N]

[k N]

Axial force

350

300 |-

50

Today

Last checkpoint

-50

-100

-125

50
Time [s]

Shear force (1st prin

75

. axis)

100

Today

Last checkpoint

50
Time [s]

Shear force (2nd prin. axis)

75

100

40

20

-40

Today

Last checkpoint

25
0 25
L.
0 25

Time [s]

121



[k N]

[k Nm]

[k Nm]

Shear force, mag.

125

100

75

50

25

Today

Last checkpoint

25 50 75 100
Time [s]

Torque

Today

Last checkpoint

500

250

-250

-500

-750

25 50 75 100
Time [s]

Moment (1st prin. axis), i

Today

Last checkpoint

Time [s]

122



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

2000 —
1500 -
1000

500

Today

Last checkpoint

25

50 75
Time [s]

Moment, mag., i

100

2000

1500
1000

500

SRR WY

Today

Last checkpoint

25

50 75
Time [s]

Moment (1st prin. axis), j

100

250 -

-250 [~

Today

Last checkpoint

Time [s]

123



[k Nm]

[k Nm]

[°]

Moment (2nd prin. axis), j

0
-500 -
-1000 -
Lo L
0 25 50 75 100
Time [s]
Moment, mag., j
1000 -
500 -
0 1 1 L L L L 1 L L L L 1
0 25 50 75 100
Time [s]
Twist (structural)
00001 T S S T e e
510 -
ok i
5105 |- 7
. . . . | . . . | . . . . | . . . . | . . .
0 25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

124



[rad]

[m]

i

Twist (structural) - rad

1,5:10°

110

5107

o

-5:107

-1'10°¢

-1,510°

Today

Last checkpoint

O\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\

Time [s]

Deformed length

2,00004 [-
2,00004 -
2,00004
2,00004
2,00004 |-

2,00004

2,00004

O

25

Time [s]

Elongation

Time [s]

Today

Last checkpoint

Today

Last checkpoint

125



[

B

B

Strain energy

0,5

04

03

02

01

300000

250000

200000

150000

100000

50000

300000

250000

200000

150000

100000

50000

25 50 75 100
Time [s]

Kinetic energy

Time [s]

Mechanical energy

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

126



[°]

1510
1,25:10°5
110% |
7,510
510

2510 |

1510% |
12510% |
110 |
7510 |
510 |

2510 |

5107 |
-110% |
1510 |
-210° |

2510 |

Deformational rotation (i)

Today

] Last checkpoint

25 50 75 100
Time [s]

Deformational rotation (j)

B Today

] Last checkpoint

25 50 75 100
Time [s]

Deformational rotation (axial)

Today

Last checkpoint

Time [s]

127



Deformational rotation (1st prin.)

110 - .

5107 |- -

Today

[ Last checkpoint
-5 107 -

-1110° -

_1,5.10.5;““\““\“"\““\“‘;
0 25 50 75 100

Time [s]

Deformational rotation (2nd prin.)

1,25:10° H b

110 | 3 Today

7,510 7 Last checkpoint

510 | .

2510 | .

Time [s]

Deformational rotation (i) - rad

3107 T T T T T T T T T — =

25107

2:107
Today

%

[rad]

1,5107 .
] Last checkpoint

1107 u

510 i

Time [s]

128



[rad]

[rad]

[rad]

25107

2107

1,5:107

1-107

510°%

1108
210 |
3108

410

-5'10°®

210

1-10°8

-1:10°®

-2'10°®

Deformational rotation (j) - rad

25 50 75 100
Time [s]

Deformational rotation (axial) - rad

[ | L L L L | L L L L | L L L L | |
25 50 75 100
Time [s]
Deformational rotation (1st prin.) - rad
! ]
L . . . . | . . . . | . . . . | . . . . | . . .
0 25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

129



[rad]

[k N]

[k Nm]

Deformational rotation (2nd prin.) - rad

3107

2,5:107

2:107

Today

5

15107 -
Last checkpoint

1107 ]

510 i

0 25 50 75 100
Time [s]

Damping force, i

Today

Last checkpoint

0 25 50 75 100
Time [s]

Damping moment, i

Today

Last checkpoint

T T e S S

Time [s]

130



Damping force, sum

[k N]
o

Today

Last checkpoint

50
Time [s]

Damping moment, sum

75

100

[k Nm]
o

Today

Last checkpoint

0 25

Node [Node RNA_node

50
Time [s]

| Tubular tower]

75

100

131



[m]

[m]

[m]

Position (x)

o
N
151

50 75
Time [s]

Position (y)

§

-5:10°

-1'10°

-1,5°10°

-2:10°°

-2,5:10°

-310°

o

[54]
o

Time [s]

Position (z)

~
3]

=
(=]
[=]

87,6

87,6

87,6

87,6

87,6

87,6

87,6

o
N
8]

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

132



[m]

[m]

[m]

Displacement (u)

-5:10°¢
-110°
-1510°
210
-2,510°

-310° |

Time [s]

Displacement (v)

100

25 50 75
Time [s]

Displacement (w)

100

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

.37 L

Time [s]

133



[m]

[m/s]

[m/(s s)]

Displacement magnitude

310°

2,510

210

1,510

110

510

Time [s]

Speed

0,0003 -

0,00025 -

0,0002 -

0,00015 §-

0,0001

5:10°°

o

25 50 75 100
Time [s]

Acceleration, magnitude

01 -

0,08 f-

006 I+

0,04

0,02

0

25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

134



[°]

[°]

Rotational displacement (ru)

310°

2:105 - Today

Last checkpoint

110

Time [s]

Rotational displacement (rv)

-1110% |- =

-2:10% |- 4

L 1 Today
310 [ N
[ 1 Last checkpoint
410 - .

-510°¢ [ {

610 |- =

Time [s]

Rotational displacement (rw)

5107

25107 |

0 ! Today
-2,5'107 = Last checkpoint

-5'107

75107 | -

Time [s]

135



[°/s]

[°/(s $)]

3510

310°

2,510

2:10°

1,510

110

5:10°¢

0,0003

0,00025

0,0002

0,00015

Rotational displacement magnitude

%

N
51
%3]
o
N
g
=
1S3
(=]

Time [s]

Rotational speed

Time [s]

Rotational acceleration mag

0,08 -

0,04

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

136



[s]

i

Displacement period

0,6

0,2

08 -

04

Today

Last checkpoint

50

Time [s]

75

Displacement logarithmic decrement

Today

Last checkpoint

-0,1

-0,2

03

-04

25

50

Time [s]

75

Displacement damping ratio

100

01|

Today

Last checkpoint

Time [s]

137



Node [Node 1 | Tubular tower]

Position (x)

Today

Last checkpoint

Time [s]

Position (y)

Today

[m]
S)

Last checkpoint

0 25 50 75 100
Time [s]

Position (z)

Today

[m]

Last checkpoint

0B
0 25 50 75 100

Time [s]

138



[m]

[m]

[m]

Displacement (u)

Today

Last checkpoint

Today

Last checkpoint

25 50 75 100
Time [s]
Displacement (v)
| | | |
25 50 75 100

Displacement (w)

Time [s]

Today

Last checkpoint

25

50

Time [s]

75

100

139



[m/s]

[m/(s s)]

Displacement magnitude

Today

Last checkpoint

50 75
Time [s]

Speed

100

210°% |-

1510 |

1-10° &

510

Today

Last checkpoint

25

50 75
Time [s]

Acceleration, magnitude

100

0,006 fi-

0,004 i

0,002

Today

Last checkpoint

25

50 75
Time [s]

100

140



[°]

610

410°

210

1107
2107
3107 |

-4'107

410°

210

-210°

-410°

6108

Rotational displacement (ru)

Today

Last checkpoint

25 100
Time [s]
Rotational displacement (rv)
Today
Last checkpoint
I
| | |
25 50 75 100
Time [s]
Rotational displacement (rw)
__ Today
__ Last checkpoint
| [ RERRRR | | . I
25 50 75 100
Time [s]

141



Rotational displacement magnitude

610 |- a

510 [ ]

410 [ . — Today

3'10° 7 Last checkpoint

210 | ]

110 | ]

0 25 50 75 100
Time [s]

Rotational speed

610 | -

Today

410 .

[°/s]

Last checkpoint

210 .

Time [s]

Rotational acceleration mag

0,025 =

0,02 |- i

Today
0,015 i -

[°/(s $)]

Last checkpoint

0,01 i =

0,005 ]

Time [s]

142



[s]

05 |

-0,5

Displacement period

08
0,6
04

0,2

Today

Last checkpoint

01

25 50 75 100
Time [s]
Displacement logarithmic decrement
,
Today
Last checkpoint
| | | | ]
25 50 75 100
Time [s]
Displacement damping ratio
|I
1 Today
] Last checkpoint
| | | | ]
25 50 75 100

Time [s]

143



Blade [Time] [Blade 1]

[k N]

[k Nm]

[k Nm]

Root force (magnitude)

700 —

600 |-

500

400

300

200

100

8000

6000

4000

2000

7000 |

4000 |
3000 |
2000 |

1000 |

25

Time [s]

Root moment (magnitude)

25

50 75 100
Time [s]

Root moment (out-of-plane)

6000 |

5000 |

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

144



4000

2000

Root moment (in-plane)

Today

B
=2
4
= 0 Last checkpoint
-2000
| O S S|
25 50 75 100
Time [s]
Root moment about shaft
4000 -
2000 u
Today
E
z
~
= 0 Last checkpoint
-2000
| e B S S|
25 50 75 100
Time [s]
Pitch angle
> [ i
1 b i
[ Today
£ oo
. Last checkpoint
_1 — —
oL i
3L | [ R [ R L
0 25 50 75 100
Time [s]

145



Tip deflection (out-of-plane)

0,005 -

[m]
[S)
|

-0,005

Today

Last checkpoint

-0,01 =
0

0733425
07334 |

0733375 |

[m]

073335 |
0733325 |

07333 |

25

50
Time [s]

75

Tip deflection (in-plane)

100

Today

Last checkpoint

25

50
Time [s]

Root torque

75

100

20 -

[k Nm]

10 -

Today

Last checkpoint

25

50
Time [s]

75

100

146



Sea

Surface elevation (origin)

[m]
o

Today

Last checkpoint

Time [s]

Dynamic pressure (origin)

100

[k Pa]
o

Today

Last checkpoint

Load case: 2.1b

Rotor

50 75
Time [s]

100

147



=

[k Nm]

[k N]

Power (aero)

2000 -
1500
1000

500

Time [s]

Torque (aero)

2000
1500
1000

500

Time [s]

Thrust (aero)

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

148



91

9,075

[rpm]

9,05

9,025

Time [s]

TSR

7,55

7,525

7,5

= 7475

745

7,425

74

Time [s]

Representative demanded pitch angle

[°]
o

-3

o

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

149



[%]

[%]

[%]

Power coef. (CP)

0 25 50 75 100
Time [s]

Thrust coef. (CT)

Time [s]

Torque coef. (CQ)

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

150



60,25

[m/s]

59,75

59,5

59,25

6,675

6,65

6,625

[s]

6,6

6,575

6,55

Tip speed

Today

Last checkpoint

Today

Last checkpoint

R R R L
0 25 50 75 100
Time [s]
1P (one revolution)
L L L 1 L L L L | L L L L 1 L L L L |
0 25 50 75 100

Time [s]

nP (blade passing)

2,22

221

[s]

22

2,19

Today

Last checkpoint

Time [s]

151



Azimuth angle

300 — H

L 1 Today

Last checkpoint

100 — B

0 25 50 75 100
Time [s]

Rotation per timestep

1,365 |
L Today

Last checkpoint

1,355 |

Time [s]

Wind speed at hub, magnitude

11 T — T — T T T T T T T T — T — T

10 ]

Today

[m/s]
fee]

Last checkpoint

Time [s]

152



[°]

[°]

Wind angle at hub

0,001 F

-0,001
-0,002 —
-0,003 f
-0,004

-0,005 -

0,001

-0,001 —
-0,002 —
-0,003
-0,004 —

-0,005 |

25 50 75 100
Time [s]
Yaw angle relative to forward
I
‘ﬁ
H
\,}
|
|
1 1 1 1
25 50 75 100
Time [s]
Yaw angle to reference direction
I
‘ﬁ
H
\,}
\
|
. . . . | . . . . | . . | . |
25 50 75 100

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

153



Yaw error

0,001 [~

-0,001 H

— 0002 [

-0,003 |-

-0,004 |-

-0,005 |-

=== —— =l

50 75
Time [s]

Torque about yaw axis

100

125000

100000

75000

50000

[Nm]

25000 |~

-25000 [~

Generator

50 75
Time [s]

100

Today

Last checkpoint

Today

Last checkpoint

154



Power (electrical)

1500
2 1000

500

Today

Last checkpoint

Time [s]

Torque

20000

15000

[Nm]

10000

5000

Today

Last checkpoint

50 75
Time [s]

Torque on main shaft

100

2000

1500

[k Nm]

1000

500

Today

Last checkpoint

Time [s]

155



[k Nm]

[rpm]

[rpm]

300

200

100

-100

887,5

885

882,5

880

877,5

875

872,5 [~

887,5

885

882,5

880

877,5

875

872,5

Torque diff. on main shaft

Today

Last checkpoint

Time [s]

RPM

Time [s]

Filtered RPM

Time [s]

Today

Last checkpoint

Today

Last checkpoint

156



Electricity production

s0 -

[k Wh]

30 [

0

Today

Last checkpoint

Time [s]

Region

100

Today

Last checkpoint

0 25 50 75
Time [s]

Beam element [Element 1 | Tubular tower]

100

157



[k N]

[k N]

[k N]

-1000

-2000

-3000

-4000

-5000

-6000

Axial force

N Today

Last checkpoint

O\‘\\\\‘\\\\‘\\\\

25 50 75 100
Time [s]

Shear force (1st prin. axis)

Today

Last checkpoint

25 50 75 100
Time [s]

Shear force (2nd prin. axis)

-100
-200

-300

Today

Last checkpoint

Time [s]

158



[k N]

[k Nm]

[k Nm]

Shear force, mag.

400 —

300 —

200

100

Today

Last checkpoint

25 50 75
Time [s]

Torque

100

50 F

-100 [
-150 [

200 |-

e

Last checkpoint

-5000 [
-10000 f
-15000 f
-20000 f
-25000 f

-30000 |

25 50 75

Time [s]

Moment (1st prin. axis), i

100

Today

Last checkpoint

Time [s]

159



[k Nm]

[k Nm]

[k Nm]

2000

1500

1000

500

30000

25000

20000

15000

10000

5000

30000

25000

20000

15000

10000

5000

Moment (2nd prin. axis), i

Moment, mag., i

Time [s]

I

o
N
&
[54]
o

Moment (1st prin. axis), j

Time [s]

~
3]

=
o
o

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

160



[k Nm]

[k Nm]

[M Pa]

-500

-1000

-1500

-2000

30000

25000

20000

15000

10000

5000

Moment (2nd prin. axis), j

Today

Last checkpoint

O T

Time [s]

Moment, mag., j

1

Today

Last checkpoint

N
&
[54]
o
~
3]
=
o
o

Time [s]

Max normal stress

50

30

l

20

10

Today

Last checkpoint

N
8]
%3]
o
~
%]
=
(=]
S

Time [s]

161



Twist (structural)

110 = =
510° |- -
of uﬂ
r I __ Today
I
- i |
— -£-10°
510 t l Last checkpoint
110 [
-1510% [ .
| | | |
0 25 50 75 100
Time [s]
Twist (structural) - rad
1.10-10 -
[ \
[ \
0 I
L w Today
g . |
11070 Last checkpoint
-2-10°10 | _
-3-10°10 ‘ ‘ : : —
0 25 50 75 100
Time [s]
Deformed length
485 | a
485 | .
485 | ] _ Today
E i 1
4,85 r 7 Last checkpoint
485 | a
485 | b
L L L L | L L L L | L L L L | | L L L
0 25 50 75 100
Time [s]

162



B

B

Elongation

o

25

Time [s]

Strain energy

610

510

410

310°¢

2:10°°

110

Time [s]

Kinetic energy

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

163



[

[°]

Mechanical energy

Time [s]

Deformational rotation (i)

L A ia'untia el a Ui Uia Ua i la Ua'ia Ui Ha e e n e U M U e Ua e |
8107 .
6107 .
4107 R
2107 .
0 | | | |
0 25 50 75 100
Time [s]
Deformational rotation (j)
r 'R 'a Uia'a'in Uia i in ia¥inia UiaUia'Uin e e ia ian e i Uia Uia in e n in ia Uia U i ia i iia Uin Ui Ul i i Ui
8107 .
6107 .
4107 R
2107 -
0 . . . . | . . . . | . . . . | . . . . | . . .
0 25 50 75 100

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

164



[°]

[°]

7,510

5'10"

2,510

-2,5'10°

-5:10"

-2'107
-4'107
_6- 10 -7

-8107

610

410°

210

-9

Deformational rotation (axial)

9

9 L

9

R |

Today

I
I Last checkpoint

25

50 75 100
Time [s]

Deformational rotation (1st prin.)

Today

Last checkpoint

50 75 100

0 25

Time [s]

Deformational rotation (2nd prin.)
I~ (I
B B Today
Last checkpoint
. . . . | . . . . | . . . . | . . . . | . . .

0 25 50 75 100

Time [s]

165



[rad]

[rad]

[rad]

Deformational rotation (i) - rad

1,5:10°8 , VWWWWWWWWWWWWWWWWWWWWNW%M

12510% |

110 | ] Today

7,510 7 Last checkpoint

510° | ]

2510 | .

Time [s]

Deformational rotation (j) - rad

1,510°® * WMWWWWWWWWWWWWWWWMWWVWVWWW

12510 [ .

110% | ] — Tody

7,5:10°° r N Last checkpoint

510° | .

2510 | .

Time [s]

Deformational rotation (axial) - rad

1,5:1010 - =

1107 - ‘ -

L Today
510

“I Last checkpoint

-510°11 |- .

Time [s]

166



[rad]

[rad]

[k N]

-5:10°
-1'10°®

1,510

1,2510° [

75107 [

2,510

.37

1109 |

5100 [

Deformational

rotation (1st prin.) - rad

25

Deformational rotation (2nd prin.)

50

Time [s]

75

- rad

100

25

Damping force, i

50

Time [s]

75

100

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

167



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

.37

25

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

Time [s]

100

168



Beam element [Element 16 | Tubular tower]

Axial force
O -
-1000 |
=
=
-2000 -
-3000 —
C L L L L | L L L L | L L L L | L | L L L
0 25 50 75 100
Time [s]
Shear force (1st prin. axis)
2 .
L
=
2L
3k ]
0 25 50 75 100
Time [s]
Shear force (2nd prin. axis)
0
-100 I
= L
2 -200
-300 I
400 | | | | ]
0 25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

169



[k N]

[k Nm]

[k Nm]

Shear force, mag.

400 —

300 |

200

100

25

50 75
Time [s]

Torque

100

-100

-200 |

100 -

50 F

-150 |

-500

-1000

-1500

25

50 75
Time [s]

Moment (1st prin. axis), i

100

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

25

50 75
Time [s]

100

170



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin

. axis), i

2000
1500
1000

500

Today

Last checkpoint

50

Time [s]

75

Moment, mag., i

100

2500 |-
2000 —
1500 -
1000 |

500 |-

Today

Last checkpoint

50

Time [s]

75

Moment (1st prin. axis), j

100

-200

-600

Today

Last checkpoint

50

Time [s]

75

100

171



[k Nm]

[k Nm]

[M Pa]

Moment (2nd prin. axis), j

-500 =
__ Today
-1000 -
Last checkpoint
-1500 u
-2000 -
L I I . I I ]
0 25 50 75 100
Time [s]

Moment, mag., j

2000 |- bbb

1500 —=
1 Today

Last checkpoint

1000 =

500 -

Time [s]

Max normal stress

25; MMMMMMMMMWM%MMMMMWMW

20; i

Today

15 =
Last checkpoint

Time [s]

172



Twist (structural)

25100 |- -
of |
F 1 __ Today
I
= |
. -8
-2,5'10 I Last checkpoint
-510°® 1
-7,5:10°¢ 1
| | . | |
0 25 50 75 100
Time [s]
Twist (structural) - rad
5107
I |
I |
0 ff Il
[ m Today
= |
- -5-10-10 Last checkpoint
-1:10°° m
-1,5°10° I | I | =
0 25 50 75 100
Time [s]
Deformed length
4,85 T

4,85

Today

[m]

4,85 _ __ Last checkpoint

4,85

Time [s]

173



Elongation

Today

Last checkpoint

0 25 50 75 100
Time [s]

Strain energy

0,06

[

0,04

Today

Last checkpoint

Time [s]

Kinetic energy

0,0003 -

B

0,0002 -

0,0001 §

Today

Last checkpoint

o
N
%]
[54]
o
N
5]
=
Q
o

Time [s]

174



1]

Mechanical energy

35107

3107

25107

2107

1,5:107

1107

510

3107

25107

2107

1,5:107

1107

510

Time [s]

Deformational rotation (i)

| | L L L L | L L L L |

0 25 50 75 100

Time [s]

Deformational rotation (j)

3 LAMMAAASAALSSSAIAIIIIASASASSISIIIASIAANS
L | | L L L L | L L L L |
0 25 50 75 100

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

175



[°]

Deformational rotation (axial)

410° [
310% -

210 [

r10°® |

-1110% |

2-10%

-5'10°8

-1107

-1,5107

3107

25107
2107
15107
1107

510 |

25 50 75

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

100
Time [s]
Deformational rotation (1st prin.)
| | | |
0 25 50 75 100
Time [s]
Deformational rotation (2nd prin.)
| L L L L | L L L L | |
0 25 50 75 100
Time [s]

176



[rad]

[rad]

[rad]

Deformational rotation (i) - rad

610° |-
5100 [
4100 [
310° |
210° |

1109 |

25 50 75 100
Time [s]

Deformational rotation (j) - rad

510 |-
#10° |-
310 |
2107 |

1109 |

751010
510710

2,510

-2,5:10710

25 50 75 100
Time [s]

Deformational rotation (axial) - rad

25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

177



[rad]

[rad]

[k N]

Deformational

rotation (1st prin.) - rad

-5'101° |

1110 |

-1,510° H

2110 |

-2510° |-

310 [

| b=l

Today

Last checkpoint

Deformational rotation (2nd prin.) - rad

50
Time [s]

75

100

5107 |
410°
310° |
210° |

1100 |

Today

Last checkpoint

50
Time [s]

Damping force, i

75

100

Today

Last checkpoint

0 25

50
Time [s]

75

100

178



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

179



Beam element [Element 3 | Monopile]

Axial force
O -
-2000 |
= -4000 .
=
-6000 -
-8000 —
C L L L L | L L L L | L L L L | L | L L L
0 25 50 75 100
Time [s]
Shear force (1st prin. axis)
2 .
L
=
2L
3F ]
| | | |
0 25 50 75 100
Time [s]
Shear force (2nd prin. axis)
|
-100 I
'E‘ L
> -200
-300 I
-400
| | | |
0 25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

180



[k N]

[k Nm]

[k Nm]

Shear force, mag.

400 —

300 —

200

100

Today

Last checkpoint

25 50 75
Time [s]

Torque

100

50 F

-100 |-
-150 |-

200 [

b=

Last checkpoint

-10000
-20000
-30000

-40000

25 50 75

Time [s]

Moment (1st prin. axis), i

100

Today

Last checkpoint

25 50 75

Time [s]

100

181



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

2500

2000

1500

1000

500

Moment, mag., i

Time [s]

40000 —

30000

20000

10000

Moment (1st prin. axis), j

Time [s]

40000

30000

20000

10000

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

182



[k Nm]

[k Nm]

[M Pa]

-500

-1000

-1500

-2000

-2500

40000

30000

20000

10000

Moment (2nd prin. axis), j

Today

Last checkpoint

o

Time [s]

Moment, mag., j

1 Today

Last checkpoint

Time [s]

Max normal stress

35

30

25

20

15

)

10

Today

Last checkpoint

N
%]
[54]
o
~
3]
=
(=]
(=]

Time [s]

183



Twist (structural)

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

2,510° — n
L 1
0f I
I
_ |
T 25100 [
5107 |- B
-7,510° |- R
| | L | |
0 25 50 75 100
Time [s]
Twist (structural) - rad
5.10-11 =
\
: |
J !
o I
I
5 |
51071 7
_1.10-10 — —
C | | L L L L | |
0 25 50 75 100
Time [s]
Deformed length
E
0 25 50 75 100
Time [s]

184



[

B

Elongation

25 50 75 100
Time [s]

Strain energy

5107

4107

3'10°

210°°

1-10°

Time [s]

Kinetic energy

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

185



1]

Mechanical energy

Today

Last checkpoint

0 25 50 75 100
Time [s]

Deformational rotation (i)

6107 ; ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ' ' ' ' ;
5107 [ 4

4107

3107 | |
2107 | R

1107 | 4

0 25 50 75 100
Time [s]

Deformational rotation (j)

6107 FrT T T e T
5107 |- y
4107 |- i
3107 | ]
2:107 7

1107 | |

Time [s]

Today

Last checkpoint

Today

Last checkpoint

186



[°]

Deformational rotation (axial)

410 T T

3107 [ ]

Today

2107 H
|

1100 |
1 Last checkpoint

o

-1-10°° :7 |

-2:10° ;

0 25 50 75 100
Time [s]

Deformational rotation (1st prin.)

-1-107 :

2107 | Today

3107 L
3107 ¢ Last checkpoint

4107 |

-5-107 :

6107 F .

0 25 50 75 100
Time [s]

Deformational rotation (2nd prin.)

310 |-

2:10°% - - Today

Last checkpoint

1108 -

Time [s]

187



[rad]

[rad]

[rad]

Deformational rotation (i) - rad

110

810°
610
410°

2'10°°

25 50 75 100
Time [s]

Deformational rotation (j) - rad

1108 -

810
6'10°
410°

2:10°°

51071

2,510

-2,510*

25 50 75 100
Time [s]

Deformational rotation (axial) - rad

25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

188



[rad]

[rad]

[k N]

-2,510°
-510°
-7,5'10°

-1:10°®

610 |
5100 |
4100 |
3100 |
21100

11010 [

Deformational rotation (1st prin.) - rad

25 50 75 100
Time [s]

Deformational rotation (2nd prin.) - rad

25 50 75 100
Time [s]

Damping force, i

25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

189



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

190



Beam element [Element 4 | Monopile]

Axial force
O -
-2000 |
i -4000 |
-6000 —
-8000 — =
C L L L L | L L L L | L L L L | L | L L L
0 25 50 75 100
Time [s]
Shear force (1st prin. axis)
2 .
L
=
2L
3l J
| | | |
0 25 50 75 100
Time [s]
Shear force (2nd prin. axis)
|
-100 I
'E‘ L
> -200
-300 I
-400
| | | |
0 25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

191



[k N]

[k Nm]

[k Nm]

Shear force, mag.

400 —

300 —

200

100

Today

Last checkpoint

25 50 75
Time [s]

Torque

100

50 F

-100 |-
-150 |-

200 [

b=

Last checkpoint

-10000
-20000
-30000

-40000

25 50 75

Time [s]

Moment (1st prin. axis), i

100

Today

Last checkpoint

25 50 75

Time [s]

100

192



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

1 | e e e

2000

1500 Today

1000 Last checkpoint

500

Time [s]

Moment, mag., i

40000 —

30000 — —=
L 1 Today

20000 N Last checkpoint

10000 !

Time [s]

Moment (1st prin. axis), j

40000 — -

30000

Today
20000

Last checkpoint

10000

Time [s]

193



[k Nm]

[k Nm]

[M Pa]

Moment (2nd prin. axis), j

o
L

-500

Today

-1000

Last checkpoint
-1500

-2000

-2500

O‘\\\\‘\\\\‘\\\\‘\\\\
N
81
(%)
o
~
(%
=
(=]
(=]

Time [s]

Moment, mag., j

40000 — !

30000 — =

Today

20000 -
L 1 Last checkpoint

10000 =

Time [s]

Max normal stress

30

25

20 Today

)

15 Last checkpoint

10

o
o
N L
%]
u |
o
s
3]
=
5 -
(=]

Time [s]

194



Twist (structural)

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

2,510° — n
L 1
0f I
I
_ |
T 25100 [
5107 |- B
-7,510° |- R
| | L | |
0 25 50 75 100
Time [s]
Twist (structural) - rad
5.10-11 —
\
: |
0y m
I
5 |
51071 7
_1.10-10 — —
C | | L L L L | |
0 25 50 75 100
Time [s]
Deformed length
E
0 25 50 75 100
Time [s]

195



[

B

Elongation

Time [s]

Strain energy

8'10°®

6'10°¢

410°

210°®

Time [s]

Kinetic energy

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

196



1]

Mechanical energy

0 25 50 75 100
Time [s]

Deformational rotation (i)

5107 |- .
#107 | ]
3107 | R
2107 | .

1107 | s

0 25 50 75 100
Time [s]

Deformational rotation (j)

5107 |-
4107 | .
3107 | .
2107 | ]

1107 | ]

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

197



[°]

Deformational rotation (axial)

410 T T

3107 [ ]

Today

210° H
|

1109 |
1 Last checkpoint

o

-1-10°° :7 |

-2:10° ;

0 25 50 75 100
Time [s]

Deformational rotation (1st prin.)

11107

-2:107 : Today

-3-107 Last checkpoint

4107 |

-5107 |

0 25 50 75 100
Time [s]

Deformational rotation (2nd prin.)

3'10°% -
2108 — Today
Last checkpoint
1108 R
0 —
L | | | |
0 25 50 75 100

Time [s]

198



[rad]

[rad]

[rad]

Deformational rotation (i) - rad

110°
810 —
610
410

2107

Today

Last checkpoint

25 50 75 100
Time [s]

Deformational rotation (j) - rad

i F
810 —
610 —
410

2107

Today

Last checkpoint

25 50 75 100
Time [s]

Deformational rotation (axial) - rad

5101

2,510 H

25101

Today

Last checkpoint

25 50 75 100
Time [s]

199



[rad]

[rad]

[k N]

-2,5'107
-5°10°°
-7,5107

-1'10°®

Deformational

rotation (1st prin.) - rad

Today

Last checkpoint

25

Deformational rotation (2nd prin.) - rad

50

Time [s]

75

100

61070
51070 |
410710 |
3107 |
2100

rioe |

Today

Last checkpoint

25

Damping force, i

50

Time [s]

75

100

Today

Last checkpoint

25

50

Time [s]

75

100

200



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

201



Beam element [Element 6 | Monopile]

Axial force
0 -
-2000 -
=
=
-4000 -
-6000 -
0 25 50 75 100
Time [s]
Shear force (1st prin. axis)
2 .
L
=
2L
30 i
| | | |
0 25 50 75 100
Time [s]
Shear force (2nd prin. axis)
|
-100 I
'E‘ L
x,  -200
-300 I
-400
L L L L | L L L L | L L L L | |
0 25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

202



[k N]

[k Nm]

[k Nm]

Shear force, mag.

400 - 28820808000088

Today

200 7 Last checkpoint

Time [s]

Torque

50 F

b=

Last checkpoint

-100 |-

-150 [ ‘ ]

200 [ 1

Time [s]

Moment (1st prin. axis), i

-10000
[ Today

-20000 Last checkpoint

-30000

Time [s]

203



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin.

axis), i

Today

B Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

2500 — =
2000 - i
1500 - —
1000 [
500 1 —
0 L —
E | L L L L | | |
0 25 50 75 100
Time [s]
Moment, mag., i
30000 —
20000 -
10000 -
0 | L L L L | | |
0 25 50 75 100
Time [s]
Moment (1st prin. axis), j
30000 —
20000 =
10000 -
0 i
| L L L | | |
0 25 50 75 100

Time [s]

204



[k Nm]

[k Nm]

[M Pa]

Moment (2nd prin. axis), j

o
L s s

-500

Today

-1000

Last checkpoint
-1500

-2000

o
N
81
(%)
o
~
(%
=
(=]
(=]

Time [s]

Moment, mag., j

35000

30000

25000

Today
20000

ﬁ

Last checkpoint
15000

10000

5000 |-

o
o
N L
51
[
o
N O
(%1
=
5 =
o

Time [s]

Max normal stress

30

25

20
Today

)

15
Last checkpoint

10

o
o
N L
%]
u |
o
s
3]
=
5 -
(=]

Time [s]

205



Twist (structural)

2,510° — n
L 1
0f I
I
_ |
T 25100 [

5107 |- B
-7,510° |- R

| | L L | |

0 25 50 75 100

Time [s]
Twist (structural) - rad
5.10-11 =

\
: |
J !
o I
I
§ |
51071 7
_1.10-10 — —

C | | L L L L | |

0 25 50 75 100

Time [s]
Deformed length

E il

E | | L L L L | |

0 25 50 75 100

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

206



[

B

Elongation

O\\‘\\\\‘\\\\‘\\\\

50 75
Time [s]

Strain energy

0,35

03

0,25

02

0,15

01

0,05

1,5°10°¢

1,25°10°¢

110

7,5107

5107

25107

25

50 75
Time [s]

Kinetic energy

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

207



1]

Mechanical energy

Today

Last checkpoint

Time [s]

Deformational rotation (i)

5107 -

4107 | .

L 1 Today
3107 =

[ il Last checkpoint
2:107 =

1107 —

0 25 50 75 100
Time [s]

Deformational rotation (j)

5107 |- -

4107 - R

L 1 Toda
3107 i Y

r 1 Last checkpoint
2:107 —

1107 R

Time [s]

208



[°]

410°
310° |
2107 |

1109 |

1107 |

2109 |

1107 |
2107 |
3107 |
4107 |

-5-107 [

310°®
210°®

1-10°®

Deformational rotation (axial)

Today

‘ -

1 Last checkpoint

25

Time [s]

Deformational rotation (1st prin.)

100

Today

Last checkpoint

1 __ Today

Last checkpoint

25 50 75 100
Time [s]
Deformational rotation (2nd prin.)
| | | |
25 50 75 100

Time [s]

209



[rad]

[rad]

[rad]

Deformational rotation (i) - rad

810° -
610° -
410°

2107

Today

- Last checkpoint

25 50 75 100
Time [s]

Deformational rotation (j) - rad

8109 |-
6109 |-
4109

2:10°°

Today

— Last checkpoint

51071

2,510

-2,510*

25 50 75 100
Time [s]

Deformational rotation (axial) - rad

Today

Last checkpoint

25 50 75 100
Time [s]

210



[rad]

[rad]

[k N]

-210°%
410
610

-8-10°°

0 25

Deformational rotation (1st prin.) - rad

Today

Last checkpoint

50 75

Today

Last checkpoint

Today

Last checkpoint

100
Time [s]
Deformational rotation (2nd prin.) - rad
6.10-10 —
5.10-10 -
410710 |-
310710
21070 |
1100 |
o
L L L L | | L L L L | |
0 25 50 75 100
Time [s]
Damping force, i
3 r T T T T T T T T T T T T T T T T T
2
L
of
_1 I
2]
3L I I . . . . I I
0 25 50 75 100
Time [s]

211



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

212



Beam element [Element 1 | Blade 1]

[k N]

[k N]

[k N]

Axial force

600 |-
s00 |-
400

|
300 |}
20 |

100

50 75 100
Time [s]

Shear force (1st prin. axis)

Today

Last checkpoint

-100

-150 [~

-200 -

Today

Last checkpoint

25

50 75 100
Time [s]

Shear force (2nd prin. axis)

-100 -

-200

Today

Last checkpoint

25

50 75 100
Time [s]

213



[k N]

[k Nm]

[k Nm]

Shear force, mag.

250

200

150

100

50

25

50

Time [s]

Torque

75

100

-20

2000

-2000

-4000

25

50

Moment (1st prin. axis), i

Time [s]

75

100

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

25

50

Time [s]

75

100

214



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

6000 —

4000

2000

Today

Last checkpoint

25

50
Time [s]

75

Moment, mag., i

100

8000

6000 —

4000

2000

Today

Last checkpoint

25

50
Time [s]

75

Moment (1st prin. axis), j

100

4000 —

2000 —

-2000

Today

Last checkpoint

25

50
Time [s]

75

100

215



[k Nm]

[k Nm]

Moment (2nd prin.

axis), j

-2000

-4000

-6000 —

Today

Last checkpoint

25

50

Time [s]

75

Moment, mag., j

100

6000 —

4000

2000

Today

Last checkpoint

1510 |
110 |

5107 |

-5107 |
1110 |

-1510 |

25

50

Time [s]

75

Twist (structural)

100

Today

Last checkpoint

25

50

Time [s]

75

100

216



[rad]

[m]

Twist (structural) - rad

3'10°®

2:10°®

1108

o

-1-10°®

-2:10°8

-310°®

Today

Last checkpoint

0,199883

0,199883

0,199883

0,199883

0,199883

0,199883

0,199883
0

O‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘

25 50 75
Time [s]

Deformed length

25 50 75
Time [s]

Elongation

Time [s]

Today

Last checkpoint

Today

Last checkpoint

217



1]

[

B

0,03

0,025

0,02

0,015

0,01

0,005

Strain energy

Today

Last checkpoint

o

25 50 75
Time [s]

Kinetic energy

175

150

125 -

100

75~

50 -

25 -

25 50 75
Time [s]

Mechanical energy

175

150 -

125 -

100

75

50 -

25 -

25 50 75
Time [s]

Today

Last checkpoint

Today

Last checkpoint

218



2,5:107

2107

1,5:107

1-107

510°%

25107

2107

1,5:107

1107

5108

810
610
410°

210°°

Deformational rotation (i)

Today

Last checkpoint

25

50

Deformational rotation (j)

Time [s]

75

100

Today

Last checkpoint

25

50

Deformational rotation (axial)

Time [s]

75

100

Today

Last checkpoint

25

50

Time [s]

75

100

219



[rad]

Deformational rotation (1st prin.)

1107 F .
510 [
0 __ Today
t 1 Last checkpoint
510 - H
1107 L N
A5107 B
0 %5 50 75 100
Time [s]
Deformational rotation (2nd prin.)
21107
15107 N - Today
1107 [ ] Last checkpoint
510% | .
0 L L L L | L L L L | L L L L | L L L L |
0 25 50 75 100
Time [s]
Deformational rotation (i) - rad
410°
3109 - .
[ Today
2:10° - Last checkpoint
1107 R
0 | | | |
0 25 50 75 100

Time [s]

220



[rad]

[rad]

[rad]

Deformational rotation (j)

- rad

410° -

3107 -

2:10°°

1107

Today

Last checkpoint

151010 |
1,25:10°10

11010
7,510

510 |

2,510

25

Deformational rotation (axial) - rad

50

Time [s]

75

25

Deformational rotation (1st prin.) - rad

Time [s]

75

110° -

-1'10° -

2107 |

25

50

Time [s]

75

100
Today
] Last checkpoint
I
100
Today
Last checkpoint
I
100

221



[rad]

[k N]

[k Nm]

Deformational rotation (2nd prin.) - rad

410° -
3109 -
210°

1107

Today

Last checkpoint

50

Damping force, i

Time [s]

75

100

Today

Last checkpoint

50

Time [s]

75

Damping moment, i

100

Today

Last checkpoint

0 25

50

Time [s]

75

100

222



Damping force, sum

[k N]
o

Today

Last checkpoint

Damping moment, sum

Time [s]

75

100

[k Nm]
o

Today

Last checkpoint

Beam element [Element 25 | Blade 1]

Time [s]

75

100

223



[k N]

[k N]

[k N]

Axial force

350

300 |-

250 |-

Today

Last checkpoint

50 -
0 | | | |
0 25 50 75 100
Time [s]
Shear force (1st prin. axis)
0
_25 —
-50 I ] Today
Last checkpoint
_75 | —
125 I w | \ ‘ 4
0 25 50 75 100
Time [s]
Shear force (2nd prin. axis)
4 4
20
: Today
0
[ Last checkpoint
_20 — ]
_40 — .
0 25 50 75 100

Time [s]

224



[k N]

[k Nm]

[k Nm]

Shear force, mag.

F T T T T I T T T T I T T T T I T T T T ]
125 - -
L ] Today
75 B
[ il Last checkpoint
50 B
25 B
0 | | | |
0 25 50 75 100
Time [s]
Torque

Today

Last checkpoint

Time [s]

Moment (1st prin. axis), i

500 - N
250

r Today

oy

[ il Last checkpoint
-250 - N
-500 - N

T B S S B S S S S S
0 25 50 75 100

Time [s]

225



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

2000 —
1500 — -
1000 -
500 -
0 | | . . . . | . . . . |
0 25 50 75 100
Time [s]
Moment, mag., i
I I I I
2000 — -
1500 — _
1000 -
500 -
0 | | L L L L | L L L L |
0 25 50 75 100
Time [s]
Moment (1st prin. axis), j
600 T LR L R L
400 -
200 — —
ol
-200
_400 = —
0 25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

226



Moment (2nd prin. axis), j

o

-250

-500

750 Today

[k Nm]

-1000 Last checkpoint

-1250

-1500

%

-1750

O\‘\\\\‘\\\\‘\\\\
N
51
(53]
o
~
(%1
=
o
o

Time [s]

Moment, mag., j

1750

1500

1250

Today

1000

[k Nm]

Last checkpoint
750

500

|

250

o
o
N
&
u |
o
N L
5]
=
5 -
o

Time [s]

Twist (structural)

0,0001 F T T T T T T T T T T T T T T T T T T —

5:10° -

] Today

[°]
o
T

r Last checkpoint

510 |- .

-0,0001 =— . . . | . . . . | . . . . | . . . . | . . I
0

Time [s]

227



[rad]

[m]

i

1,5710°¢

110

5107

-5107

-110°¢

-1,5'10°

2,00004

2,00004

2,00004

2,00004

2,00004

2,00004

2,00004

o
L L /B B

Twist (structural) - rad

Today

Last checkpoint

o

Time [s]

Deformed length

O

25

Time [s]

Elongation

Time [s]

Today

Last checkpoint

Today

Last checkpoint

228



[

B

B

Strain energy

05

04 -

03 -

0,2

01

Today

1 Last checkpoint

250000

200000

150000

100000

50000

250000

200000

150000

100000

50000

50 75 100
Time [s]

Kinetic energy

Today

Last checkpoint

Time [s]

Mechanical energy

Today

Last checkpoint

Time [s]

229



[°]

1510°
1,2510°
110 |
7510 |
510 |

2510 |

15105 |
125107 |
1108 |
7510 |
510% |

2510 |

5107 |
1110% |
1510 |
210 |

2,510 |

Deformational rotation (i)

50 75 100

25
Time [s]
Deformational rotation (j)
I I I
| | L L L L | L L L L |
25 50 75 100
Time [s]

Deformational rotation (axial)

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

230



Deformational rotation (1st prin.)

110° - .

5107

Today

Last checkpoint
-5107 -

-110° R

0 25 50 75 100
Time [s]

Deformational rotation (2nd prin.)

12510% [ .

1105 | . Today

7,5°10° r 7 Last checkpoint

510 | ]

2510 | ]

Time [s]

Deformational rotation (i) - rad

25107

2107

Today

1,5:107 —

[rad]

Last checkpoint

1107 il

5108 ]

Time [s]

231



[rad]

[rad]

[rad]

25107

2:107

1,5:107

1107

5:10°®

-1-10°8
210°
3100 |

-410°

1-10°8

-1'10°®

-2'10°®

Deformational rotation (j) - rad

Today

Last checkpoint

0 25 50 75 100
Time [s]

Deformational rotation (axial) - rad

Today

Last checkpoint

Time [s]

Deformational rotation (1st prin.) - rad

Today

Last checkpoint

Time [s]

232



[rad]

[k N]

[k Nm]

Deformational rotation (2nd prin.) - rad

25107

2107

Today

1,5:107 =
Last checkpoint

1107 il

510 -

0 25 50 75 100
Time [s]

Damping force, i

Today

Last checkpoint

0 25 50 75 100
Time [s]

Damping moment, i

Today

Last checkpoint

T T e S S

Time [s]

233



Damping force, sum

[k N]
o

Today

Last checkpoint

50
Time [s]

Damping moment, sum

75

100

[k Nm]
o

Today

Last checkpoint

0 25

Node [Node RNA_node

50
Time [s]

| Tubular tower]

75

100

234



[m]

[m]

[m]

Position (x)

o

-5°10°¢

-1'10°

-1,5'10°

-2°10°°

-2,510°

-3'10°

25 50 75 100
Time [s]

Position (y)

I

O\‘\\\\‘\\\\‘\\\\

N
&
[54]
o
~
3]
=
(=]
[=]

Time [s]

Position (z)

87,6

87,6

87,6

87,6

87,6

o

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

235



[m]

[m]

[m]

Displacement (u)

Today

Last checkpoint

Displacement (v)

50

Time [s]

75

100

510 |
-110%
1510 |
210

25105 [

3105 [

Today

Last checkpoint

Displacement (w)

50

Time [s]

75

100

Today

Last checkpoint

Y

Time [s]

100

236



[m]

[m/s]

[m/(s s)]

Displacement magnitude

310°

2,510

2°10°
Today

1,510
Last checkpoint

110

510

Time [s]

Speed

0,0003 -

0,00025 -

0,0002 - Today

0,00015 & Last checkpoint

0,0001

5:10°°

o

25 50 75 100
Time [s]

Acceleration, magnitude

01 - 4

0,08 f- -

] Today
0,06 |- -

Last checkpoint
0,04 u

0,02 4

0 25 50 75 100
Time [s]

237



[°]

[°]

310°

2510

210

1,5:10°

1-10°

510 |

Rotational displacement (ru)

Today

Last checkpoint

50 75 100
Time [s]

Rotational displacement (rv)

110
210
310 7
410° |-

-5-10°¢ L

Today

Last checkpoint

25107

-2,5107

-5'107

50 75 100
Time [s]

Rotational displacement (rw)

Today

Last checkpoint

Time [s]

238



310°

2,510

210

1,510

110"

510

0,0003

0,00025

0,0002

[°/s]

0,00015

0,0001

5:10°

Rotational displacement magnitude

i

%3]
o

Time [s]

Rotational speed

N
g

=
1S3
(=]

Time [s]

Rotational acceleration mag

0,08 -

[°/(s $)]

0,04

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

239



[s]

i

Displacement period

08 - _
0,6 - ,
Today
04+ R
L Last checkpoint
02 - .
-
oL I I I I 7
25 50 75 100
Time [s]
Displacement logarithmic decrement
1 = =
0 | A | A | | I I\
Today
_1 - —
Last checkpoint
-2 _
Sr \ \ I I ]
25 50 75 100
Time [s]
Displacement damping ratio
01 .
0 (FalFa
!
01 F ] Today
02 [ a Last checkpoint
.0,3 - —
_0,4 i —
U S SO B \ [
25 50 75 100

Time [s]

240



Node [Node 1 | Tubular tower]

Position (x)

Today

Last checkpoint

Time [s]

Position (y)

Today

[m]
S)

Last checkpoint

0 25 50 75 100
Time [s]

Position (z)

Today

[m]

Last checkpoint

ok
0 25 50 75 100

Time [s]

241



[m]

[m]

[m]

Displacement (u)

Today

Last checkpoint

25 50 75 100
Time [s]
Displacement (v)
Today
Last checkpoint
| | | |
25 50 75 100
Time [s]
Displacement (w)
Today
Last checkpoint
| | | |
25 50 75 100

Time [s]

242



[m/s]

[m/(s s)]

Displacement magnitude

3
2 i
1 i
L Today
of
[ Last checkpoint
_1 —
_2 —
3L \ \ \ I
0 25 50 75 100
Time [s]
Speed
210% |- -
1510°% f- :
Today
110° 7 Last checkpoint
510° .
0 I I I I
0 25 50 75 100
Time [s]
Acceleration, magnitude
0,006 [i- 3
Today
0,004 fi- !
Last checkpoint
0,002 |
0 ML . I I I I
0 25 50 75 100

Time [s]

243



[°]

610 |
510
410
310
210°

110 |

-1"107

-2:107

-3:107

-4107

2108

-2'10°®

-410°

Rotational displacement (ru)

Time [s]

Rotational displacement (rv)

100

25 50 75
Time [s]

Rotational displacement (rw)

100

25 50 75
Time [s]

100

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

244



Rotational displacement magnitude

610° [ ;

510 |- N

410° 7 Today

. -6 [ —
310 1 ] Last checkpoint

210 | 1

110 [ n

0 25 50 75 100
Time [s]

Rotational speed

6105 |- .

Today

410 .

[°/s]

Last checkpoint

210 :

Time [s]

Rotational acceleration mag

0,025 -

0,02 |- i

Today
0,015 i =

[°/(s $)]

Last checkpoint

0,01 i -

0,005 4

Time [s]

245



[s]

07 |

05 |

-0,5

-0,2

03

Displacement period

06 f

05 f

04 |

03 f

02 f

Today

Last checkpoint

ot f

Displacement logarithmic decrement

Today

Last checkpoint

Displacement damping ratio

01

Today

Last checkpoint

246



Blade [Time] [Blade 1]

[k N]

[k Nm]

[k Nm]

Root force (magnitude)

500 |- .
400 .

\
300 |}
200 |- .

100 [ .

Time [s]

Root moment (magnitude)

8000 T e e T e e T e e e e

6000 —

4000 -

2000 4

Time [s]

Root moment (out-of-plane)

6000
5000
4000
3000 |
2000

1000 |

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

247



4000

2000

Root moment (in-plane)

Today

Last checkpoint

25

50

Time [s]

75

Root moment about shaft

100

Today

Last checkpoint

25

50

Pitch angle

Time [s]

75

100

Today

Last checkpoint

E
=
=

0

-2000

4000

2000
E
=
=

0

-2000

3 .

L

L

& of

_1 =

oL

_3 L

0

25

50

Time [s]

75

100

248



Tip deflection (out-of-plane)

0,005 -

[m]
S)
|

-0,005

Today

Last checkpoint

-0,01 =
0

0,733425

0,7334

0,733375

[m]

0,73335

0,733325

0,7333

25 50 75
Time [s]

Tip deflection (in-plane)

100

- __ Today

Last checkpoint

25 50 75
Time [s]

Root torque

100

25 -
20 -

15

[k Nm]

10 -

Today

Last checkpoint

25 50 75
Time [s]

100

249



Sea

Surface elevation (origin)

[m]
o

Today

Last checkpoint

Time [s]

Dynamic pressure (origin)

100

[k Pa]
o

Today

Last checkpoint

Load case: 2.4

Rotor

50 75
Time [s]

100

250



Power (aero)

Today

[kw]

Last checkpoint

50 75 100
Time [s]

Torque (aero)

Today

[k Nm]

Last checkpoint

50 75 100
Time [s]

Thrust (aero)

[k N]

Today

Last checkpoint

.37

251



[rpm]

[°]

-1:108

-2'10°®

-3'10°
-4'10°

-5'10°®
0

RPM

Today

Last checkpoint

25 50 75 100
Time [s]

TSR

25 50 75 100
Time [s]

Representative demanded pitch angle

.37

Time [s]

Today

Last checkpoint

Today

Last checkpoint

252



.37

Power coef. (CP)

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

25 50 75 100
Time [s]
Thrust coef. (CT)
| | | |
25 50 75 100
Time [s]
Torque coef. (CQ)
. . . . | . | . | . . . |
25 50 75 100

Time [s]

253



-5'10°

-1:107

[m/s]

2107 |
25107 |

3107 |

-1,5107 |

Tip speed

Time [s]

1P (one revolution)

25 50 75 100
Time [s]

nP (blade passing)

.37 L

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

254



Azimuth angle

100

Today

Last checkpoint

-210°

-4'10°

-6°10°

Today

Last checkpoint

25 50 75 100
Time [s]
Rotation per timestep
= et — %
S RO PR I
25 50 75 100
Time [s]

Wind speed at hub, magnitude

Today

[m/s]
o

Last checkpoint

.37

25 50 75
Time [s]

255



[°]

.37

Wind angle at hub

Today

Last checkpoint

Today

Last checkpoint

25 50 75 100
Time [s]
Yaw angle relative to forward
1 1 1 1
25 50 75 100

Yaw angle to reference direction

Time [s]

Today

Last checkpoint

Time [s]

75

256



Yaw error

Today

Last checkpoint

Time [s]

Torque about yaw axis

75

100

[Nm]
o

Today

Last checkpoint

Generator

25 50
Time [s]

75

100

257



[kw]

[Nm]

[k Nm]

.37

Power (electrical)

Today

Last checkpoint

25 50 75 100
Time [s]
Torque
Today
Last checkpoint
| | | |
25 50 75 100
Time [s]
Torque on main shaft
Today
Last checkpoint
L L . | | | L
25 50 75 100

Time [s]

258



[k Nm]

[rpm]

[rpm]

Torque diff. on main shaft

o

-1'10°°

-2'10°®

-3'10°°

-4'10°

-1'10°

-2'10°°

-310°¢

-4'10°

25 50 75 100
Time [s]
RPM
e e e e L
L P I SO I [
25 50 75 100
Time [s]
Filtered RPM
e e Laman e U L
L I ISt E [,
25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

259



Electricity production

[k Wh]
o

Today

Last checkpoint

Time [s]

Region

75

100

Today

Last checkpoint

0 25 50
Time [s]

Beam element [Element 1 | Tubular tower]

75

100

260



[k N]

[k N]

[k N]

Axial force

-1000

-2000

-3000

-4000

-5000

-6000

o

25

50 75
Time [s]

Shear force (1st prin. axis)

100

0,0008 [~
0,0006 [
0,0004

0,0002

Today

Last checkpoint

Today

Last checkpoint

50 75
Time [s]

Shear force (2nd prin. axis)

100

0,02

-0,01

0,02 -

Today

Last checkpoint

Time [s]

261



[k N]

[k Nm]

[k Nm]

Shear force, mag.

0,025

0,02

0,015

0,01

0,005

0 25 50 75

0,002

0,001

-0,001

-0,002 —

Time [s]

Torque

Today

Last checkpoint

L MJL‘.JM‘“\MMUMIIM.MMN. m“LL.‘JMJL\.‘ML.M.lu.mll‘ﬂ.hmiM.Jﬁ“mm

100

Today

Last checkpoint

Time [s]

Moment (1st prin. axis), i

100

1500 r
1250
1000
750
500 |

250 |

Today

Last checkpoint

Time [s]

100

262



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

0,0005 -
|
\
0 W b P 'W
\
Today
-0,0005 -
Last checkpoint
-0,001 H u
-0,0015 — =
L U T R R
0 25 50 75 100
Time [s]
Moment, mag., i

0 T T T T T

1250 |

1000 |
L Today

750
I Last checkpoint

500 -

250 |

25 50 75 100
Time [s]

Moment (1st prin. axis), j

-250

-500 ] Today

750 Last checkpoint

-1000

-1250

-1500

o‘\\\\‘\\\\‘\\\\
N
8]
%]
o
~
%]
=
o
o

Time [s]

263



[k Nm]

[k Nm]

[M Pa]

0,0005

-0,0005 |
-0,001 |
-00015 |

-0002 [{

Moment (2nd prin.

axis), j

Today

Last checkpoint

1500 [~

1250 |
1000
750 ¢
500 -

250 |

125 F
10Ff

75 |

2,5

25 50 75 100
Time [s]
Moment, mag., j
Today
Last checkpoint
| | | |
25 50 75 100
Time [s]
Max normal stress
Today
Last checkpoint
| L . L L
25 50 75 100

Time [s]

264



[rad]

[m]

Twist (structural)

1,5:10°3

11013

5104

-5-10"14

-1 10—13 I

1,510

O\\‘

3101

Time [s]

Twist (structural) - rad

2" 10715

110

-1 10'15

21075

_3.10'15

©

25

Deformed length

Time [s]

4,85

4,85

4,85

4,85

o

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

265



B

B

Elongation

—: Today

Last checkpoint

50 75

0 25 100
Time [s]
Strain energy
0,08 — _
0,06 B
Today
0,04 ,
Last checkpoint
0,02 B
0 | [ L |
25 50 75 100
Time [s]
Kinetic energy
8101 7
6101 7
Today
4-1010 - Last checkpoint
210
0 | Y | |
0 25 50 75 100
Time [s]

266



[

[°]

Mechanical energy

0,08

0,06

0,04

0,02

Today

Last checkpoint

410
310°
210

1108

410
310
210

110

Today

Last checkpoint

Today

Last checkpoint

25 50 75 100
Time [s]
Deformational rotation (i)
| | | |
25 50 75 100
Time [s]
Deformational rotation (j)
| . . | . . | |
25 50 75 100

Time [s]

267



[°]

Deformational rotation (axial)

7510 [ .

510 |- -

2,510 o
] Today

Last checkpoint

25104 | .

5101 |- .

7510 [ 4

Time [s]

Deformational rotation (1st prin.)

410°®

310°®

Today

2:108
L Last checkpoint

1108

Time [s]

Deformational rotation (2nd prin.)

Today

Last checkpoint

Time [s]

268



[rad]

[rad]

[rad]

Deformational rotation (i) -

rad

810 [

61010

41010

2 10-10

Today

Last checkpoint

25

50

Time [s]

75

Deformational rotation (j) - rad

100

81010 [~

610710

4101

210710

Today

Last checkpoint

15710 F

1-10°1%

5-10°16

51076 |

-1'1015

-1,510715 L
0

25

50

Time [s]

75

Deformational rotation (axial) - rad

100

Today

Last checkpoint

Time [s]

269



[rad]

[rad]

[k N]

Deformational rotation (1st prin.) - rad

810 [

61010

4101

2107

Today

Last checkpoint

0 —
L Lo
0 25 50 75 100
Time [s]
Deformational rotation (2nd prin.) - rad
21076 -
[
|
\
1:10°16 } -
\
} Today
J
}‘ Last checkpoint
\
o § ]
\
\
I
2107 | .
O E
0 25 50 75 100
Time [s]
Damping force, i
> i
1 i
L Today
of
[ Last checkpoint
.1 —
.2 —
Y - . P L | L
0 25 50 75 100
Time [s]

270



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50

Time [s]

75

Damping force, sum

100

Today

Last checkpoint

.37

25

Damping moment, sum

50

Time [s]

75

100

Today

Last checkpoint

Time [s]

100

271



Beam element [Element 16 | Tubular tower]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

Axial force
0 T T T T T T T T T T T T T T T T T T T
-1000 _
= I
4, -2000 —
-3000 — —
: L L L L | L L L L | L L L L | L L L L | L L
0 25 50 75 100
Time [s]
Shear force (1st prin. axis)
510 |- =
= 0 ' \ ‘ ! ]A . | ; T I
: | ‘ T
510 - .
0000 - . ooy ] i
0 25 50 75 100
Time [s]
Shear force (2nd prin. axis)
0,02 — _
001 - B
-0,01 _
0,02 ff .
| | | |
0 25 50 75 100

Time [s]

272



[k N]

[k Nm]

[k Nm]

Shear force, mag.

0,025 -

0,015
0,01

0,005

25

50 75
Time [s]

Torque

MMMMM m.lmm‘Muuxh;h%miuhm. gl il ..H.NL.‘..JMLMM“ Wil .Aluﬂ.k,.,l.\mml

Today

Last checkpoint

100

0,002 [~

0,001 -

-0,001

-0,002 —
0 25

Today

Last checkpoint

50 75
Time [s]

Moment (1st prin. axis), i

100

1500
1250
1000 |
750
500 |

250 |

Today

Last checkpoint

25

50 75
Time [s]

100

273



[k Nm]

[k Nm]

[k Nm]

0,0002

0,0001

-0,0001

-0,0002

Moment (2nd prin. axis), i

1 Today

Last checkpoint

Time [s]

Moment, mag., i

1500

1250

1000

750

500

250

Time [s]

Moment (1st prin. axis), j

-250

-500

-750

-1000

-1250

-1500

O‘\\\\‘\\\\‘\\\\

Time [s]

100

] Today

] Last checkpoint
L
100

7] Today

] Last checkpoint
]
100

274



[k Nm]

[k Nm]

[M Pa]

Moment (2nd prin. axis), j

0,0002 -
0,0001 4
__ Today
0p Last checkpoint
-0,0001 - -
-0,0002 \ ! \ ‘ =
0 25 50 75 100
Time [s]
Moment, mag., j
1500 [ =
1250 | .
1000 | -
L Today
750 | .
[ Last checkpoint
500 | .
250 | .
0 | L L L L | L L L L | |
25 50 75 100
Time [s]
Max normal stress
Today
— Last checkpoint
| L L L L | L L L L |
25 50 75 100
Time [s]

275



Twist (structural)

7,5°10°13

5103

2,510°13

Today

Last checkpoint

2,510

-5'10°13

-7,510

Time [s]

Twist (structural) - rad

110714

510°1%

Today

[rad]

Last checkpoint

-5:10°15

-1107%

Time [s]

Deformed length

4,85

4,85

Today

[m]

4,85 Last checkpoint

4,85

Time [s]

276



[

B

Elongation

006 [
005 [
004 |
0,03
002

001 f

» »0 » 100
Time [s]

Strain energy

2,5'10®

2108

1,5'10°®

1108

5107

0

B » 7 100
Time [s]

Kinetic energy

T

0

AABAARANANANNANANANNANA]

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

277



1]

Mechanical energy

006 |

005 |

Today

004 |

0,03 [ A Last checkpoint

002

001 |

25 50 75 100
Time [s]

Deformational rotation (i)

2107

1,5:107
Today

1107 Last checkpoint

510

25 50 75 100
Time [s]

Deformational rotation (j)

2107

15107

Today

Last checkpoint

5:10°¢

25 50 75 100
Time [s]

278



4 10713 -

210

-2° 10-13

-4 10'13

2107

1,5:107

1-107

510°%

2:104

1-10°14

1110

-2-10°14

_3.10'14

Deformational rotation (axial)

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

= | | | . . . . | —
0 25 50 75 100
Time [s]
Deformational rotation (1st prin.)
L | | | L L L L |
0 25 50 75 100
Time [s]
Deformational rotation (2nd prin.)
L I I L
0 25 50 75 100

Time [s]

279



[rad]

[rad]

[rad]

Deformational rotation (i) - rad

3'10°

2:10°°

1-10°

Today

Last checkpoint

3'10°
2:10°°

1-10°

Today

Last checkpoint

51071

2,510

-2,5101°

-5'10°15

25 50 75 100
Time [s]
Deformational rotation (j) - rad
| | | |
25 50 75 100

Deformational rotation (axial) -

Time [s]

rad

Today

Last checkpoint

25

50

Time [s]

75

100

280



[rad]

[rad]

[k N]

Deformational rotation (1st prin.) - rad

3'10°
2:10°°

1-10°

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

0
0 25 ‘ ‘ ‘ ‘ 50 ‘ ‘ ‘ ‘ 75 ‘ ‘ ‘ 100
Time [s]
Deformational rotation (2nd prin.) - rad
41076 -
2.10-16 I
ol
-2'1016
-4-10°16 -
C | L L L L | L L L L | L L L L |
0 25 50 75 100
Time [s]
Damping force, i
3 r T T T T T T T T T T T T T T T
2
L
of
_1 I
2
-3 L L L L L L L L L L L L L
0 25 50 75 100
Time [s]

281



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

282



Beam element [Element 3 | Monopile]

[k N]

[k N]

[k N]

Axial force

-2000

-4000

-6000 |

-8000 —

Today

Last checkpoint

2,510

-2,510°

-5:10°

-7,510°

25

Time [s]

Shear force (1st prin. axis)

Today

Last checkpoint

Time [s]

Shear force (2nd prin

75

. axis)

100

1000

500

o

-500

-1000

Today

Last checkpoint

O\\\\‘\\\\‘\\\\

25

50

Time [s]

75

100

283



[k N]

[k Nm]

[k Nm]

Shear force, mag.

1250 |~ -

1000 -

[ I Toda
750 | —

Last checkpoint
500 N

250 -

0 25 50 75 100
Time [s]

Torque

0,002 [~ 4

0,001 - 4

1 Today

Last checkpoint

-0,001 4

-0,002 — -

Time [s]

Moment (1st prin. axis), i

15000

10000

5000 Today

Last checkpoint

-5000

-10000

-15000 P I ] e R I S

o
N
%]
[54]
o
~
%]
=
Q
o

Time [s]

284



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

-0,00025 ‘

-0,0005

15000

12500

10000

7500

5000

2500

o

-5000

-10000

Today

Last checkpoint

50

Time [s]

75

Moment, mag., i

100

Today

Last checkpoint

25

50

Time [s]

Moment (1st prin.

75

axis), j

100

Today

Last checkpoint

50

Time [s]

75

100

285



[k Nm]

[k Nm]

[M Pa]

Moment (2nd prin. axis), j

0,0005 (- -

0,00025

Today

Last checkpoint

-0,00025 =

-0,0005 - !

Time [s]

Moment, mag., j

10000 — _

8000 — -

L 1 Today
6000 —

Last checkpoint
4000

2000 N

0 25 50 75 100
Time [s]

Max normal stress

17,5

15

12,5

Today
10

Last checkpoint
7,5

25

3]
PRI RN RRI

Time [s]

286



7,510

51014

251014 |

-2,510*

-5-1014

-75101

1107

5 10'16

[rad]
o

-5'10°1

-1107

Twist (structural)

Today

Last checkpoint

25

50

Time [s]

75

Twist (structural) - rad

100

Today

Last checkpoint

25

Deformed length

50

Time [s]

75

100

[m]

Today

Last checkpoint

25

50

Time [s]

75

100

287



[

B

Elongation

50 75

25 100
Time [s]
Strain energy
0,1 - 1
0,075 L
0,05 B 4
0,025 I 4
0 I 1 1 L L L L 1 1
0 25 50 75 100
Time [s]
Kinetic energy
41012 -
31012 | B
2:1012 1
N /\/\ /\/\A |
0 L 1 L 1 1 L L L L 1 L L
25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

288



1]

Mechanical energy

01

0,075

0,05

0,025

Today

Last checkpoint

2107

1,5:107

1107

5:10°%

175107 |
15107 |
125107 |
1107 |
7,510
510

2510 |

25

50
Time [s]

Deformational rotation (i)

75

100

Today

Last checkpoint

25

50
Time [s]

Deformational rotation (j)

75

100

Today

Last checkpoint

25

50
Time [s]

75

100

289



Deformational rotation (axial)

210 .
__ Today
0-
L Last checkpoint
_2.10'14 - -
I S P R
0 25 50 75 100
Time [s]
Deformational rotation (1st prin.)
21107 R
1-107 —
I Today
0 1 Last checkpoint
_1.10'7 =
S S E O |
0 25 50 75 100
Time [s]
Deformational rotation (2nd prin.)
7,510°'5 .
[
|
51071 il 4
1
1015 | ,
2,510 | Today
l
ol |
H _ Last checkpoint
251075 “ R
|
-5-10°15 L 1
Il
I
<7510 ‘ ‘ ‘ ‘ 5
0 25 50 75 100
Time [s]

290



[rad]

[rad]

[rad]

Deformational rotation (i) - rad

3510

3107

2,510

Today

210°°

Last checkpoint
1,510 po

110 N

5:10°10 n

0 25 50 75 100
Time [s]

Deformational rotation (j) - rad

3107

2,510

2:10°
Today

1,510°°
Last checkpoint

1-10°

51010 :

25 50 75 100
Time [s]

o

Deformational rotation (axial) - rad

51076 -

25101 s

Today

Last checkpoint

_2'5. 10-16 [ —

-5 10—15 ; —

Time [s]

291



[rad]

[rad]

[k N]

Deformational rotation (1st prin.) - rad

3100 |-
210° |

110 |

-110° [

21109 [

3109 L

h Today

Last checkpoint

25 50 75 100
Time [s]

Deformational rotation (2nd prin.) - rad

Today

Last checkpoint

25 50 75 100
Time [s]

Damping force, i

Today

Last checkpoint

25 50 75 100
Time [s]

292



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

293



Beam element [Element 4 | Monopile]

Axial force

-2000 !

Today
-4000 -

[k N]

Last checkpoint

-6000 (| -

-8000 — =

0 25 50 75 100
Time [s]

Shear force (1st prin. axis)

510 | .

510 [ 7 Today

[k N]

-0,0001 - . Last checkpoint

-0,00015 [ .

-0,0002 [ .

0 25 50 75 100
Time [s]

Shear force (2nd prin. axis)

1 N l— s i —-—- - —————i it iL'HIhi6ii i

500 — =

Today

[k N]
!

[ 1 Last checkpoint

-500

000 -
0 25 50 75 100
Time [s]

294



[k N]

[k Nm]

[k Nm]

Shear force, mag.

800 —

600 —

400

200

Today

Last checkpoint

0,002

0,001

-0,001

-0,002 -

10000

5000

-5000

Time [s]

Torque

1 Today

Last checkpoint

Time [s]

Moment (1st prin. axis), i

Today

| Last checkpoint

Time [s]

295



[k Nm]

[k Nm]

[k Nm]

10000

8000

6000

4000

2000

2000

-2000

-4000

-6000
0

Moment (2nd prin. axis), i

Today

Last checkpoint

Today

Last checkpoint

Today

| Last checkpoint

I
| | |
0 25 50 75 100
Time [s]
Moment, mag., i
| |
25 50 75 100
Time [s]
Moment (1st prin. axis), j
| | | |
25 50 75 100
Time [s]

296



[k Nm]

[k Nm]

[M Pa]

0,001

0,00075

0,0005

0,00025

-0,00025

-0,0005 |

Moment (2nd prin. axis), j

Time [s]

Moment, mag., j

5000

4000

3000

2000

1000

o

Time [s]

Max normal stress

12,5

10

7,5

2,5

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

297



[rad]

[m]

7,5:10¢

51014

25101 |

-2,510*

5101

7,510

1107

5 10'16

-5:10716

-1'10°15

Twist (structural)

Today

Last checkpoint

25

50 75
Time [s]

Twist (structural) - rad

100

Today

Last checkpoint

25

50 75
Time [s]

Deformed length

100

Today

Last checkpoint

25

50 75
Time [s]

100

298



[

B

Elongation

0 25 50 75 100
Time [s]

Strain energy

0 25 50 75 100
Time [s]

Kinetic energy

4101 /= T T T T T T T T T T T T T T T T T T —
3-10711 H .

2101t H -

1107 |+ _

0 25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

299



1]

0,08

0,06

0,04

0,02

1107

7,5'10®

5:10°®

2,510°%

110

810

6'10

410

2'10

N — T — LA S—— L S—— | — -

-8 —

Mechanical energy

Time [s]

Deformational rotation (i)

25 50 75 100
Time [s]

o

Deformational rotation (j)

-8 | —

-8

-8

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

Time [s]

300



Deformational rotation (axial)

2.10714 -
__ Today
oH
L Last checkpoint
_2.10-14 I _
I . . . . | . . . . | . . . . | . . . . |
0 25 50 75 100
Time [s]
Deformational rotation (1st prin.)
1107 - —
. -8 —
510° ¢ 1 Today
o [ ] Last checkpoint
_5.107& -
C L L L L | L L L L | L L L L | L L L L |
0 25 50 75 100
Time [s]
Deformational rotation (2nd prin.)
751075 .
[ i
!
!
51075 | -
l
l
1015 | a
2,510 ! ] Today
‘ 1 E—
ok
M __ Last checkpoint
[
_2,5-10—15 H —
|
[
[
510715 | 7
1
-7,5:10°1 B
0 25 50 75 100
Time [s]

301



[rad]

[rad]

[rad]

Deformational rotation (i) - rad

210° - .

15107 - .

L 1 Today

1107 Last checkpoint

5 10'10

0 25 50 75 100
Time [s]

Deformational rotation (j) - rad

e e P L . i, L i e —_— i,
1510% | ]

12510% | .

[ ] Today
1110° -

75107 | Last checkpoint

51070 |

25107 | 8

Time [s]

Deformational rotation (axial) - rad

51076 | 8

2,5:10°16 -

Today

Last checkpoint

2,510 |- =

-5 10—15 ; —

Time [s]

302



[rad]

[rad]

[k N]

Deformational rotation (1st prin.) - rad

210° - .
1.10'9 —
L Today
0 I | Last checkpoint
-110°
| . | | |
0 25 50 75 100
Time [s]
Deformational rotation (2nd prin.) - rad
[
1107 | .
[
[
[
51077 | -
} Today
|
of
[ ‘ Last checkpoint
[
[
51017 } il
|
[
|
_1.10'16 " —
| | | |
0 25 50 75 100
Time [s]
Damping force, i
2 .
1 b i
[ Today
ol
. Last checkpoint
_1 — —
_2 — —
Y — R L R R [ R | |
0 25 50 75 100

Time [s]

303



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

304



Beam element [Element 6 | Monopile]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

Axial force
0 T T T T T T T T T T T T T T T T
-2000
= I
X -4000
-6000 —
C L L L L | L L L L | L L L L | L | L L
0 25 50 75 100
Time [s]
Shear force (1st prin. axis)
0 H~ ’ ' ’ ‘ i ‘ '
-0,0002 {-
= |
-0,0004
-0,0006 [+
0 25 50 75 100
Time [s]
Shear force (2nd prin. axis)
200 *
100 *
; 0
-100 L
-200 L
[ i ‘ i i i
0 25 50 75 100

Time [s]

305



[k N]

[k Nm]

[k Nm]

200

150

100

50

Shear force, mag.

0 25 50 75

0,002 -

0,001 -

-0,001

-0,002 —

2500

2000

1500

1000

500

Time [s]

Torque

Time [s]

Moment (1st prin. axis), i

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

306



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

0,001

0,0005 -

-0,0005 [~

Time [s]

75

Moment, mag., i

100

2500

2000
1500
1000

500

Time [s]

Moment (1st prin. axis), j

75

100

-250

-500

-750

-1000

-1250

-1500

25 50
Time [s]

o

75

100

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

307



[k Nm]

[k Nm]

[M Pa]

0,0025

0,002

0,0015

0,001

0,0005

Moment (2nd prin. axis), j

Today

Last checkpoint

L L L | L L L L | L L L ]
75 100
Time [s]
Moment, mag., j
1500 T T T ]
1250 .
1000 -
] Today
750 .
] Last checkpoint
500 .
250 .
0 N S P B I R
25 50 75 100
Time [s]
Max normal stress
8 = -

Today

Last checkpoint

Time [s]

308



[rad]

[m]

7,5°10¢

5101

25101 |

2,510

5101

-7,5101

1107

5 10'16

-5:10°16

-1'10°15

Twist (structural)

Today

Last checkpoint

25

50

Time [s]

75

Twist (structural) - rad

100

Today

Last checkpoint

25

Deformed length

50

Time [s]

75

100

Today

Last checkpoint

O\\‘\\\\‘\\\\‘\\\\

25

50

Time [s]

75

100

309



[

Elongation

Today

Last checkpoint

50 75
Time [s]

Strain energy

100

0,05
0,04 |
0,03 |
002 |

0,01

Today

Last checkpoint

50 75

Time [s]

Kinetic energy

100

3-10°10 H

1-107°

Today

Last checkpoint

50 75

Time [s]

100

310



1]

0,05
0,04 [

0,03 |

0,01

310
2510°%
210
1,510
110 .

510 u

2510
210
1510
110

5:10°°

Mechanical energy

Time [s]

Deformational rotation (i)

0 25 50 75 100
Time [s]

Deformational rotation (j)

0 25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

311



Deformational rotation (axial)

21014 o

Today

Last checkpoint

-2° 10-14 [ _

0 25 50 75 100
Time [s]

Deformational rotation (1st prin.)

310°®

2,5'10°®

2108

Today

— 1510°%
Last checkpoint

1110°® a

5107 N

0 25 50 75 100
Time [s]

Deformational rotation (2nd prin.)

7'5. 10-15 F T T T T T T T T T T T T T T T T T T T T B

5107 - i

| i
25105 | :
‘ ]
Today

Last checkpoint
-2,5:10°%% —=

-5:10-15 [ {

751075 |- -

Time [s]

312



[rad]

[rad]

[rad]

Deformational rotation (i) - rad

510710 |

41010 |-

3 10-10 [
2101

110

25

50

Deformational

Time [s]

75

rotation (j) - rad

100

410
3101
210"

1 10-10

5 10-16 -

2,510

-2,510

-5:10°16

25 50 75 100
Time [s]
Deformational rotation (axial) - rad
| | | |
25 50 75 100

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

313



[rad]

[rad]

[k N]

Deformational rotation (1st prin.) - rad

5-10'10 ; —
4-10'10 ; —
3107 | - — Today
2-10-10 [ Last checkpoint
11010 | N
0 —
t | [ |
0 25 50 75 100
Time [s]
Deformational rotation (2nd prin.) - rad
1-10°16 ‘ -
!
[
l
5107 | B
I
}‘ Today
ol
|
Last checkpoint
_5-10'17 —
-111076 - R
1,510 L I [ i
0 25 50 75 100
Time [s]
Damping force, i
> [ i
1 b i
[ Today
ol
. Last checkpoint
_1 — —
oL i
3L | [ R | |
0 25 50 75 100
Time [s]

314



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

315



Beam element [Element 1 | Blade 1]

[k N]

[k N]

[k N]

Axial force

-100 |
125 [

-150 [

Today

Last checkpoint

-175 |

Time [s]

Shear force (1st prin. axis)

-2

-4

Today

Last checkpoint

50
Time [s]

Shear force (2nd prin.

75

axis)

-03

Ni

Today

Last checkpoint

4””1
-

50
Time [s]

75

316



[k N]

[k Nm]

[k Nm]

Shear force, mag.

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

25 50 75 100
Time [s]
Torque
0
-1
-2
_3 |
4L i
| | | |
0 25 50 75 100
Time [s]
Moment (1st prin. axis), i
0 T T T T T T T T
-20
-40
-60
-80
-100 I I I I
25 50 75 100

Time [s]

317



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

125

100

75

50

25

Today

Last checkpoint

Time [s]

Moment, mag., i

100

175

150

125

100

75

50

25

Today

1 Last checkpoint

Time [s]

Moment (1st prin. axis), j

100

100 —

Today

Last checkpoint

25 50 75
Time [s]

100

318



[k Nm]

[k Nm]

Moment (2nd prin. axis), j

Today

Last checkpoint

-100

125 |

Time [s]

Moment, mag., j

150

125

Toda
100 Y

75 N Last checkpoint

25 .

Time [s]

Twist (structural)

_2-10'10 _

1 Today
-4-10°10 _

Last checkpoint

-6°10710 - .

_8.10-10 [ _

0 25 50 75 100
Time [s]

319



Twist (structural) - rad

O\\‘\\\\‘\\\\‘\\\\

Deformed length

Time [s]

Time [s]

Elongation

251012
-5'1012
= 751072
g
-1 10-11
-1,2510
-15101
0,199883
0,199883
E
0,199883
0,199883
0

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

320



1]

J]

i

B

410

310°

210

110

0,0002

0,00015

0,0001

510

0,0002

0,00015

0,0001

5:10°

Strain energy

Today

Last checkpoint

Kinetic energy

Time [s]

Today

Last checkpoint

Mechanical energy

Time [s]

Today

Last checkpoint

Time [s]

321



Deformational rotation (i)

5'10°°

4107

Today

3109 |

Last checkpoint
2:10°

1107

50 75 100
Time [s]

Deformational rotation (j)

5109 |

4107

[ Today
310°

Last checkpoint
2:10°

1107

50 75 100
Time [s]

Deformational rotation (axial)

4100

3:101°
L Today

210 | _ Last checkpoint

1-10°°

50 75 100
Time [s]

322



Deformational rotation (1st prin.)

-510%0 | .

110 | 4

Today

-1510% | .

—

r ] Last checkpoint
-2°10° H =

25109 |- .

-3-10° L -

0 25 50 75 100
Time [s]

Deformational rotation (2nd prin.)

410

3'10°
[ Today

2'10° B Last checkpoint

1107

0 25 50 75 100
Time [s]

Deformational rotation (i) - rad

g0

6101 Today

[rad]

4101 Last checkpoint

210

50 75 100
Time [s]

323



[rad]

[rad]

[rad]

810t
6101
4101

210

8102

61012

4102

210

-1110°

210711

31071

-4'10711

-5'10°1t

Deformational rotation (j) - rad

Time [s]

A
[ 1 Today
| Last checkpoint
| | | |
0 25 50 75 100
Time [s]
Deformational rotation (axial) - rad
Today
Last checkpoint
| | |
50 75 100
Time [s]
Deformational rotation (1st prin.) - rad
r ] Today
L 7] Last checkpoint
L | | | |
0 25 50 75 100

324



[rad]

[k N]

[k Nm]

610

4101t

21071

Deformational rotation (2nd prin.) -

rad

Today

Last checkpoint

50

Damping force, i

Time [s]

75

100

Today

Last checkpoint

50

Time [s]

75

Damping moment, i

100

Today

Last checkpoint

25

50

Time [s]

75

100

325



Damping force, sum

[k N]
o

Today

Last checkpoint

Damping moment, sum

Time [s]

75

100

[k Nm]
o

Today

Last checkpoint

Beam element [Element 25 | Blade 1]

Time [s]

75

100

326



[k N]

[k N]

[k N]

Axial force

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

0
-10
-20 i
a0l
a0 L
: | . . . . | | |
0 25 50 75 100
Time [s]
Shear force (1st prin. axis)
1 L L L L 1 1 1
0 25 50 75 100
Time [s]
Shear force (2nd prin. axis)
01
0,075 —
005 |
0025
o
-0,025 r
. . . . | . . . . | . . . . | . |
0 25 50 75 100

Time [s]

327



[k N]

[k Nm]

[k Nm]

Shear force, mag.

Today

Last checkpoint

0,008

0,006

0,004

0,002

-0,5

15

05

50 75 100
Time [s]
Torque
Today
I Last checkpoint
| | |
50 75 100
Time [s]
Moment (1st prin. axis), i
Today
i Last checkpoint
L. P F | [
0 25 50 75 100

Time [s]

328



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

Today

Last checkpoint

50 75
Time [s]

Moment, mag., i

50 75
Time [s]

Moment (1st prin. axis), j

Time [s]

100
Today
Last checkpoint
100
] Today
Last checkpoint
L
100

329



[k Nm]

[k Nm]

[°]

Moment (2nd prin. axis), j

-10 | Today

Last checkpoint

'
—_
[0

]
S

O\\\\‘\\\\‘\\\\

25 50 75 100
Time [s]

Moment, mag., j

Today

Last checkpoint

50 75 100
Time [s]

Twist (structural)

1107

7,5'10°1° I Today

5:10-10 Last checkpoint

2,510

50 75 100
Time [s]

330



[rad]

[m]

i

210
1510
110

510712

2,00004

2,00004

2,00004

2,00004

2,00004

Twist (structural) - rad

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

| | |
50 75 100
Time [s]
Deformed length
| | |
50 75 100
Time [s]
Elongation
| . | . . . | |
25 50 75 100
Time [s]

331



[

B

B

Strain energy

0,00025

0,0002

Today
0,00015

Last checkpoint

0,0001

510°

Time [s]

Kinetic energy

0,15

0,125

0,11 Today

0,075 Last checkpoint

0,05

0,025

Time [s]

Mechanical energy

0,15

0,125

0,1 Today

0,075 Last checkpoint

0,05

0,025

Time [s]

332



[°]

2107

1,5:107

1107

5:10°¢

2:107

1,5:107

1-107

5:10°¢

-110

_2.10-10

-310710

-4'10710

-5'1010

61071

Deformational rotation (i)

Today

Last checkpoint

Today

Last checkpoint

50 75 100
Time [s]
Deformational rotation (j)
| | |
50 75 100

Deformational rotation (axial)

Time [s]

Today

Last checkpoint

o‘\\\\‘\\\\‘\\\\

Time [s]

333



Deformational rotation (1st prin.)

3'10° - -
2107 .
Today
= 1107 .
L Last checkpoint
0 —
-1-10° = . . . | . . . . | . . . . | . . . . | . . R
0 25 50 75 100
Time [s]

Deformational rotation (2nd prin.)

2107

15107 -

Today

1-107 - Last checkpoint

5:10°®

50 75 100
Time [s]

Deformational rotation (i) - rad

410° = T T T T T T T T T T T T T T T T T T —

310

Today

210°°

[rad]

Last checkpoint

1-10°

Time [s]

334



[rad]

[rad]

[rad]

Deformational rotation (j) - rad

3107

| Today
2107

Last checkpoint

1-10°

0 25 50 75 100
Time [s]

Deformational rotation (axial) - rad

_2.10-12 _

410712 B Today

-6-10°12 — Last checkpoint

810712 - .

110 - :

0 25 50 75 100
Time [s]

Deformational rotation (1st prin.) - rad

51071

4101

3101 N
] Today

2101 {
Last checkpoint

1ot -

110t -

Time [s]

335



[rad]

[k N]

[k Nm]

410°
310°

2:10°°

1-10°

Deformational rotation (2nd prin.) - rad

Today

Last checkpoint

25

50

Damping force, i

Time [s]

75

100

Today

Last checkpoint

25

50

Time [s]

75

Damping moment, i

100

Today

Last checkpoint

.37

Time [s]

75

100

336



Damping force, sum

[k N]
o

Today

Last checkpoint

50
Time [s]

Damping moment, sum

75

100

[k Nm]
o

Today

Last checkpoint

0 25

Node [Node RNA_node

50
Time [s]

| Tubular tower]

75

100

337



[m]

[m]

[m]

Position (x)

o

25 50 75 100
Time [s]

Position (y)

o

87,6

87,6

87,6

87,6

87,6

87,6

87,6

25 50 75 100
Time [s]

Position (z)

o

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

338



[m]

[m]

[m]

.37

Displacement (u)

Today

Last checkpoint

Today

Last checkpoint

25 50 75 100
Time [s]
Displacement (v)
1 1 1 1
25 50 75 100

Displacement (w)

Time [s]

Today

Last checkpoint

Time [s]

75

339



[m/s]

[m/(s s)]

Displacement magnitude

Today

Last checkpoint

0 25 50 75 100
Time [s]

Speed

Today

Last checkpoint

0 25 50 75 100
Time [s]

Acceleration, magnitude

2'10° -

1510° |~
Today

1105 Last checkpoint

510° -

0 I I I I | I I I I | I I I I I | L I
0 25 50 75 100

Time [s]

340



[°]

Rotational displacement (ru)

-110°

Today

-2:10°¢
[ Last checkpoint

-3'10°¢

-4'10°

0 25 50 75 100
Time [s]

Rotational displacement (rv)

5.10-13 [ —

2,5:10°13 ] — Today

0 } " Last checkpoint

-2,510°13 R

-5-10°13 |- -

Time [s]

Rotational displacement (rw)

5102 [ ]

251012 - =

Today

Last checkpoint

-2,51012 s

5012 I a

Time [s]

341



[°/s]

[°/(s $)]

410
310
210

110

3:10°°
2,510

210

1,5:10°

110"

5'10°

810"

610

410°

2:10°

0

Rotational displacement magnitude

Time [s]

Rotational speed

6

6 [l

7

Time [s]

Rotational acceleration mag

25 50 75 100
Time [s]

ulhunmlﬂh | a1 b . . | h . . 1
0

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

342



[s]

i

Displacement period

Today

Last checkpoint

25 50 75 100
Time [s]

Displacement logarithmic decrement

075 b 1

Today

r ] Last checkpoint

25 50 75 100
Time [s]

Displacement damping ratio

0,05 — 4

L 1 Today
ot H T L—— L
[ il Last checkpoint

-0,05 - e

Time [s]

343



Node [Node 1 | Tubular tower]

Position (x)

Today

Last checkpoint

Time [s]

Position (y)

Today

[m]
S)

Last checkpoint

0 25 50 75 100
Time [s]

Position (z)

Today

[m]

Last checkpoint

o
0 25 50 75 100

Time [s]

344



[m]

[m]

[m]

Displacement (u)

Today

Last checkpoint

25 50 75 100
Time [s]
Displacement (v)
Today
Last checkpoint
| | | |
25 50 75 100
Time [s]
Displacement (w)
Today
Last checkpoint
| | | |
25 50 75 100

Time [s]

345



[m/s]

[m/(s s)]

Displacement magnitude

Today

Last checkpoint

25 50 75 100
Time [s]

Speed

Today

Last checkpoint

25 50 75 100
Time [s]

Acceleration, magnitude

210

1,5:10°

110

510

Today

Last checkpoint

o

25 50 75 100
Time [s]

346



2,5107

-2,5107

-5107

-7,5107

7,510

5104

2,510

-2,510*

_5.10-14

7,510

41013

210

-210°3

41013

0 25

Rotational displacement (ru)

Today

Last checkpoint

50

Rotational displacement (rv)

Time [s]

75

100

Today

Last checkpoint

0 25

50

Rotational displacement (rw)

Time [s]

75

Today

Last checkpoint

0 25

50

Time [s]

75

100

347



[°/s]

[°/(s $)]

Rotational displacement magnitude

8107

6107
4107

2:107

Today

Last checkpoint

Rotational speed

Time [s]

100

6107
5107 |
4107 |
3107 |

2107 |

1-107

Today

Last checkpoint

Time [s]

75

Rotational acceleration mag

100

4105 [
310° -
210° -

1105 -

Today

Last checkpoint

25

50

Time [s]

75

100

348



[s]

Displacement period

10~ —

95 -

[ e PR R R PR R PR

Today

Last checkpoint

20 40 60 80 100
Time [s]

Displacement logarithmic decrement

120

Today

Last checkpoint

20 40 60 80 100
Time [s]

Displacement damping ratio

120

0,02 -

-0,06 —

-0,08 —

-01 . 1 . h : I : | h 1 | h ; | . . . I

Today

Last checkpoint

20 40 60 80 100
Time [s]

120

349



Blade [Time] [Blade 1]

[k N]

[k Nm]

[k Nm]

175

150

125

100

75

50

25

150

125

100

75

50

25

Root force (magnitude)

Today

Last checkpoint

Time [s]

Root moment (magnitude)

Today

1 Last checkpoint

7] Today

Last checkpoint

| | | L L L L |
0 25 50 75 100
Time [s]
Root moment (out-of-plane)
| | | L L L L |
0 25 50 75 100

Time [s]

350



[k Nm]

[k Nm]

-10 |-

-20

-30

-60

-10 |

-20

@
<]

3

&
3

8

Root moment (in-plane)

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

[ | | L L L L | |
0 25 50 75 100
Time [s]
Root moment about shaft
E | | L L L L | |
0 25 50 75 100
Time [s]
Pitch angle
| | L L L L | |
0 25 50 75 100
Time [s]

351



Tip deflection (out-of-plane)

-0,002

-0,004

[m]

-0,006

-0,008

Today

Last checkpoint

0,733392

0,733391

[m]

0,733389

0,733388 |

25 50 75 100
Time [s]

Tip deflection (in-plane)

073330 |

Today

Last checkpoint

25 50 75 100
Time [s]

Root torque

[k Nm]

Today

Last checkpoint

50 75 100
Time [s]

352



Sea

Surface elevation (origin)

Today

Last checkpoint

Time [s]

Dynamic pressure (origin)

w
[=]
1

bS]
o

=
o

Today

[k Pa]

Last checkpoint

N
o

N
S

@
<]

O\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\

25 50 75 100
Time [s]

Load case: 3.1

Rotor

353



[kw]

[k Nm]

[k N]

2000
1500

1000

2000
1500

1000

500

500

Power (aero)

Time [s]

Torque (aero)

Time [s]

Thrust (aero)

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

354



92

9,15

91

[rpm]

9,05

8,95

89

76

7,55

7,5

7,45

74

7,35

Time [s]

TSR

Time [s]

Representative demanded pitch angle

-3

o

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

355



[%]

[%]

[%]

Power coef. (CP)

100
Time [s]

Thrust coef. (CT)

Time [s]

Torque coef. (CQ)

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

356



[m/s]

[s]

[s]

Tip speed

__ Today

__ Last checkpoint

Today

Last checkpoint

60 I
59,5
59 i~
| | | ‘ ‘ ‘ |
° » 0 75 100
Time [s]
1P (one revolution)
6,7 it
6,65
6,6 i
655 |
6,5 B B
i ‘ | R ——
° » 0 75 100
Time [s]
nP (blade passing)
2,24 -

Time [s]

Today

___ Last checkpoint

357



[m/s]

Azimuth angle

300 -
r 1 Today
200 !
[ 1 Last checkpoint
100 —
0 . . . I . . A . I . . . . I . . . I
0 25 50 75 100

Time [s]

Rotation per timestep

Today

Last checkpoint

Time [s]

Wind speed at hub, magnitude

11 T — T — T T T T T T T T — T — T

10 ]

Today

Last checkpoint

Time [s]

358



[°]

Wind angle at hub

Today

Last checkpoint

-0,005

-0,015 =, . PR . : h | PR h . . . . .
0 25 50 75 100

-0,005 —

-0,015 =

25 50 75 100
Time [s]

Yaw angle relative to forward

-0,01

Today

Last checkpoint

Time [s]

Yaw angle to reference direction

-0,01

Today

Last checkpoint

Time [s]

359



Yaw error

-0,005

-0,01 -

-0,015 =

Today

Last checkpoint

100000

€
Z 0
-100000
Generator

25 50 75
Time [s]

Torque about yaw axis

100

Today

Last checkpoint

25 50 75
Time [s]

100

360



[Nm]

[k Nm]

Power (electrical)

1500

500

20000

15000

10000

5000

2000
1500

1000

500

50 75 100

Time [s]
Torque
I S IR A
25 50 75 100
Time [s]

Torque on main shaft

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

Time [s]

361



[k Nm]

[rpm]

[rpm]

400

200

-200

895

890

885

880

875

870

865

895

890

885

880

875

870

865

Torque diff. on main shaft

1 __ Today

1 Last checkpoint

Time [s]

RPM

Today

Last checkpoint

Time [s]

Filtered RPM

Today

Last checkpoint

Time [s]

362



Electricity production

40 - ] _ Today

[k Wh]

- ] Last checkpoint

20; i

0 25 50 75 100
Time [s]

Region

Today

Last checkpoint

0 25 50 75 100
Time [s]

Beam element [Element 1 | Tubular tower]

363



[k N]

[k N]

-1000

-2000

-3000

-4000

-5000

-6000

Axial force

Today

Last checkpoint

O\‘\\\\‘\\\\‘\\\\

25 50 75 100
Time [s]

Shear force (1st prin. axis)

20

10

-
S o

N
S

@
<]

Today

Last checkpoint

O‘\\\\‘\\\\‘\\\\

25 50 75 100
Time [s]

Shear force (2nd prin. axis)

-100 |

-200 |

Today

Last checkpoint

Time [s]

364



[k N]

[k Nm]

[k Nm]

Shear force, mag.

600

500

400

300

200

100

Time [s]

Torque

100

50

'
(%]
(=]

-100

-150

O‘\\\\‘\\\\

Time [s]

Moment (1st prin. axis), i

-10000

-20000

-30000

-40000

o

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

365



[k Nm]

[k Nm]

[k Nm]

4000

3000

2000

1000

Moment (2nd prin. axis), i

0 25 50 75 100

40000

30000

20000

10000

40000

30000

20000

10000

Time [s]

Moment, mag., i

Time [s]

Moment (1st prin. axis), j

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

366



[k Nm]

[k Nm]

[M Pa]

o

-1000

-2000

-3000

-4000

40000

30000

20000

10000

Moment (2nd prin. axis), j

25 50 75 100
Time [s]

O\‘\\\\‘\\\\‘\\\\‘\\\\

Moment, mag., j

Time [s]

Max normal stress

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

367



Twist (structural)

0,0001

510 - s

Today

Last checkpoint

-5:10° | H

-0,0001 — -

Time [s]

Twist (structural) - rad

1-10°

Today

[rad]

Last checkpoint

_1.10-6 — —

-2° 10-6 — —

Time [s]

Deformed length

485 |

484995 |

48499 [ . ____ Today

[m]

484985 | . Last checkpoint

4,8498 |

484975 |

Time [s]

368



B

B

Elongation

0,99999

0,99998

0,99997

0,99996

0,99995

o

Time [s]

Strain energy

10000

7500

5000

2500

Time [s]

Kinetic energy

0,004 —

0,003 [

0,002

0,001

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

369



[

[°]

Mechanical energy

10000

7500

5000

2500

Time [s]

Deformational rotation (i)

00125 |

001 |
00075 |
0,005 |

0,0025 |

Time [s]

Deformational rotation (j)

00125 |-

0,01
0,0075 |
0,005 |

0,0025 |

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

370



[°]

510

2,510

-2,510°

-510°

Deformational rotation (axial)

Today

Last checkpoint

25

50

Deformational rotation (1st prin.)

75
Time [s]

100

-0,0025
-0,005
-0,0075
-001 |

10,0125 |

Today

Last checkpoint

25

50

Deformational rotation (2nd prin.)

75
Time [s]

100

0,00125 |-
0,001 [-

000075 |-

0,00025 |-

00005 |-

Today

Last checkpoint

Time [s]

371



[rad]

[rad]

[rad]

0,00025“““““““\““‘i
0,0002:
0,00015:
0,0001:

510

0,00025 [T T T
0,0002:
0,00015:
0,0001:

510

1'10°¢

5107

-5'107

Deformational rotation (i) - rad

0 25 50 75 100
Time [s]

Deformational rotation (j) - rad

Time [s]

Deformational rotation (axial) - rad

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

372



[rad]

[rad]

[k N]

Deformational rotation (1st prin.) - rad

-510°

[ Today
-0,0001

[ Last checkpoint
-0,00015

-0,0002

S0,00025 [+ o]
0 5 50 75 100
Time [s]

Deformational rotation (2nd prin.) - rad

2°10°

1,5:10°

Today

110
Last checkpoint

510

0 25 50 75 100
Time [s]

Damping force, i

Today

Last checkpoint

T T e S S
0 25 50 75 100

Time [s]

373



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

.37

25

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

Time [s]

100

374



Beam element [Element 16 | Tubular tower]

Axial force

-1000

[k N]

-2000

-3000

Today

Last checkpoint

Time [s]

Shear force (1st prin. axis)

20

10

[k N]

-10

-20

Today

Last checkpoint

25 50 75
Time [s]

o

Shear force (2nd prin. axis)

100

-100 |

-200 |

[k N]

-300 [

-500 |

€0

Today

Last checkpoint

0 25 50 75
Time [s]

100

375



[k N]

[k Nm]

[k Nm]

Shear force, mag.

600

500

400

300

200

E

100

o

—_
(=]
o

100

50

'
8]
[=]

-100

-150

Today

Last checkpoint

Today

Last checkpoint

500

o

-500

-1000

-1500

-2000

-2500

O‘\\\\‘\\\\

50 75
Time [s]
Torque

‘ ‘ 50 ‘ ‘ ‘ ‘ 75
Time [s]

Moment (1st prin. axis), i

O\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\

Time [s]

Today

Last checkpoint

376



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

2000

1500
Today

1000
r Last checkpoint

500

Time [s]

Moment, mag., i

3500 - .
3000 |

2500

L Today
2000 |-

[ Last checkpoint
1500 |

1000 |

500 |

Time [s]

Moment (1st prin. axis), j

-250
Today

-500 Last checkpoint

-750

-1000

25 50 75 100
Time [s]

o

377



[k Nm]

[k Nm]

[M Pa]

Moment (2nd prin. axis), j

-500

-1000
-1500 —
-2000 [~
£ | . . . . | . . . . | . . . . |
0 25 50 75 100
Time [s]
Moment, mag., j
2000 AN VA VA VA VAR Y A A
1500 - _
1000 -
500 -
0 I 1 1 1 1
0 25 50 75 100
Time [s]

Max normal stress

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

378



Twist (structural)

0,0004 u
0,0002 — =
____ Today
= 0
Last checkpoint
-0,0002
-0,0004 — u
I S (R R |
0 25 50 75 100
Time [s]
Twist (structural) - rad
510 - —=
Today
T OO
- [ Last checkpoint
-510¢ |~ =
1105 by ey e |
0 25 50 75 100
Time [s]
Deformed length
4,85
4,8499
[ Today
E

4,8498 Last checkpoint

4,8497

Time [s]

379



Elongation

0,99998

0,99994

Time [s]

Strain energy

[

Time [s]

Kinetic energy

200

150

B

‘ /\/\/\ P F U RO AU R
25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

380



1]

Mechanical energy

Time [s]

Deformational rotation (i)

0,004 — =
0,003 —
0,002 —

0,001

Time [s]

Deformational rotation (j)

0,0035 — — — — — — — — ]
0,003

0,005 |

0,0015 [
0,001 |

0,0005 |

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

381



0,0002

0,0001

-0,0001

-0,0002

0,0005 |

-0,0005
-0,001
-0,0015 7
-0,002

-0,0025

0,003 |
0,0025 |
0,002 |

0,0015 |

Deformational rotation (axial)

! I __ Today
Last checkpoint
S | |
0 25 50 75 100
Time [s]
Deformational rotation (1st prin.)
0 r -
2 i Today
Last checkpoint
£ [ R I
0 25 50 75 100
Time [s]
Deformational rotation (2nd prin.)

Today

Last checkpoint

25 50 75
Time [s]

100

382



[rad]

[rad]

[rad]

710
6107
510 [
4105 |
310
210

110 |

610% |
510 |
410 |
310% |
210%

110° [

410

2:10°°

-2:10°¢

-410°

Deformational rotation (i) - rad

Today

Last checkpoint

25 50 75 100
Time [s]
Deformational rotation (j) - rad
ANNWAANAN AN ANANY
B Today
1 Last checkpoint
| | | |
25 50 75 100
Time [s]
Deformational rotation (axial) - rad
Today
Last checkpoint
| | | | i
25 50 75 100

Time [s]

383



[rad]

[rad]

[k N]

110°% |

-1110% |
-210° |
-310° |

-410% |

5105
410°
310% |
210

110 |

Deformational rotation (1st prin.) - rad

25

50 75

Time [s]

100

Deformational rotation (2nd prin.) - rad

25

50 75
Time [s]

Damping force, i

100

25

50 75
Time [s]

100

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

384



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

385



Beam element [Element 3 | Monopile]

[k N]

[k N]

[k N]

-2000

-4000

-6000

-8000

Axial force

Today

Last checkpoint

Time [s]

Shear force (1st prin. axis)

100

20

10

N
5] o

N
S

@
<]

Today

Last checkpoint

O‘\\\\‘\\\\‘\\\\

25

50
Time [s]

Shear force (2nd prin.

75

axis)

100

-100 [
-200 |

-300 |

Today

Last checkpoint

25

50
Time [s]

75

100

386



[k N]

[k Nm]

[k Nm]

Shear force, mag.

600

500

400

300

200

100

Today

Last checkpoint

Time [s]

Torque

100

50

'
5]
[=]

-100

-150

Today

Last checkpoint

O‘\\\\‘\\\\

Time [s]

Moment (1st prin. axis), i

-20000

-40000

-60000

Today

Last checkpoint

Time [s]

387



[k Nm]

[k Nm]

[k Nm]

5000

4000

3000

2000

1000

-1000

60000

50000

40000

30000

20000

10000

60000

50000

40000

30000

20000

10000

Moment (2nd prin. axis), i

C Il
2 L L L L | L L L L | L L L L | L L L L | R
0 25 50 75 100
Time [s]
Moment, mag., i
L L L L | L L L L | L L L L | L L L L | ]
0 25 50 75 100
Time [s]
Moment (1st prin. axis), j
E L L L L | L L L L | L L L L | L L L L | ]
0 25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

388



[k Nm]

[k Nm]

[M Pa]

Moment (2nd prin. axis), j

1000

-1000

-2000

-3000

-4000

-5000

o
N
81
(%)
o
~
(%
=
(=]
(=]

Time [s]

Moment, mag., j

60000

50000

40000

30000

20000

10000

Time [s]

Max normal stress

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

389



[rad]

[m]

Twist (structural)

4107

210° -

-2'10°

410

Today

Last checkpoint

75101 |

510

2,510

25101 |

51071

-7,5101

25 50 75 100
Time [s]

Twist (structural) - rad

Today

Last checkpoint

25 50 75 100
Time [s]

Deformed length

Today

Last checkpoint

25 50 75 100
Time [s]

390



[

B

Elongation

Today

1 Last checkpoint

Time [s]

Strain energy

Today

Last checkpoint

Time [s]

Kinetic energy

5107 |-

4101

Today
3. 10-11

Last checkpoint
2:1071

r1on

0 . MA/\n n | s . . L | . . . . | L . . . | . . .

Time [s]

391



1]

Mechanical energy

0 25 50 75 100
Time [s]

Deformational rotation (i)

8107
6107
4107

2107

0 25 50 75 100
Time [s]

Deformational rotation (j)

8107
6107
4107

2107

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

392



2:10°°

1107

-1-10°°

-2'10°

-2'107
-4'107
-6'107

-8:107

610
410

210

Deformational rotation (axial)

Today

Last checkpoint

25 50 75
Time [s]

Deformational rotation (1st prin.)

100

Today

Last checkpoint

25 50 75
Time [s]

Deformational rotation (2nd prin.)

100

Today

Last checkpoint

25 50 75
Time [s]

100

393



[rad]

[rad]

[rad]

1510% —
12510% |
110
7,510°
510"

25107 |

1510% |- .
1,2510°% |
110 |
7510° |
5109 |

25109 |

4101

2101

2101

-4 10'11

Deformational rotation (i) - rad

8 Today

’ Last checkpoint

ol

Time [s]

Deformational rotation (j) - rad

Today

Last checkpoint

Time [s]

Deformational rotation (axial) - rad

Today

Last checkpoint

0 25 50 75 100
Time [s]

394



[rad]

[rad]

[k N]

-2510% |
-5:10°
7,510
-110°
-1,25'10°

-1510% |

1,25:10°

1107

7,510

510710

251070 |

-2,510%°

Deformational rotation (1st prin.) - rad

0 25 50 75 100

Time [s]

Deformational rotation (2nd prin.) - rad

0 25 50 75 100

Time [s]

Damping force, i

25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

395



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

396



Beam element [Element 4 | Monopile]

[k N]

[k N]

[k N]

-2000

-4000

-6000

-8000

Axial force

Today

Last checkpoint

Time [s]

Shear force (1st prin. axis)

100

20

10

N
S) o

N
S

@
<]

Today

Last checkpoint

O‘\\\\‘\\\\‘\\\\

25

50
Time [s]

Shear force (2nd prin.

75

axis)

100

-100 [
-200 |

-300 |

Today

Last checkpoint

25

50
Time [s]

75

100

397



[k N]

[k Nm]

[k Nm]

Shear force, mag.

600

500

400

300

200

100

Today

Last checkpoint

100

50

'
5]
[=]

-100

-150

Today

Last checkpoint

O‘\\\\‘\\\\

-10000

-20000

-30000

-40000

-50000

-60000

25 50 75
Time [s]
Torque

S S B R

25 50 75
Time [s]

Moment (1st prin. axis), i

Today

Last checkpoint

o

Time [s]

398



[k Nm]

[k Nm]

[k Nm]

5000

4000

3000

2000

1000

o

-1000

60000

50000

40000

30000

20000

10000

60000

50000

40000

30000

20000

10000

Moment (2nd prin. axis), i

© T
N
81
(%)
o
~
(%
=
(=]
(=]

Time [s]

Moment, mag., i

Time [s]

Moment (1st prin. axis), j

o
N
%]
[54]
o
~
3]
=
o
o

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

399



[k Nm]

[k Nm]

[M Pa]

Moment (2nd prin. axis), j

1000

-1000

-2000

-3000

-4000

25 50 75 100
Time [s]

o

Moment, mag., j

60000

50000

40000

30000

20000

10000 .

Time [s]

Max normal stress

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

400



[rad]

[m]

Twist (structural)

4107

210° -

-2'10°

410

Today

Last checkpoint

75101 |

510

2,510

25101 |

51071

-7,5101

25 50 75 100
Time [s]

Twist (structural) - rad

Today

Last checkpoint

25 50 75 100
Time [s]

Deformed length

Today

Last checkpoint

25 50 75 100
Time [s]

401



[

B

Elongation

Time [s]

Strain energy

81010

61010

410710

2107

Time [s]

Kinetic energy

. MA/\!‘\ n | L . . L | . . . . | L . . . | . . . ]

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

402



1]

Mechanical energy

0 25 50 75 100
Time [s]

Deformational rotation (i)

8107

6107

4107

2:107

0 25 50 75 100
Time [s]

Deformational rotation (j)

8107

6107

4107

2:107

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

403



2:10°°

1107

-1-10°°

-2'10°

-2107
-4107
-6107

-8107

610

410

2:10°®

Deformational rotation (axial)

Today

Last checkpoint

25 50 75
Time [s]

Deformational rotation (1st prin.)

100

Today

Last checkpoint

25 50 75
Time [s]

Deformational rotation (2nd prin.)

100

Today

Last checkpoint

25 50 75
Time [s]

100

404



[rad]

[rad]

[rad]

w00 f T T T T
1,2510°% |
110° |
7510
510°

2,5'10°

1510 [T T T T T T T
1,2510°% |
110°% |
7510%
510% |

2,510% |

4101

2101

2101

-4 10'11

Deformational rotation (i) - rad

Today

oL
Last checkpoint

9

9

Time [s]

Deformational rotation (j) - rad

Today

Last checkpoint

Time [s]

Deformational rotation (axial) - rad

Today

Last checkpoint

0 25 50 75 100
Time [s]

405



[rad]

[rad]

[k N]

2,510
-5:10°
7,510
-110°

-1,25:10% |

Deformational rotation (1st prin.) - rad

-1,5°10°% - | ) ) ) ) | ) ) ) ) | | —
0 25 50 75 100
Time [s]
Deformational rotation (2nd prin.) - rad
110° - B
751070 - —
510 -
2510 [
of .
-2,5'1010 - ‘ ‘ ‘ ‘ ‘ i ‘ ‘ ‘ ‘ ‘ ‘ —
0 25 50 75 100
Time [s]
Damping force, i
3 r T T T T T T T T T T T T T T T T T T T T
2| .
L 2
of
_1 — —
2] 2
3L | [ R | |
0 25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

406



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

407



Beam element [Element 6 | Monopile]

Axial force

-2000

[k N]

-4000

-6000

Today

Last checkpoint

Time [s]

Shear force (1st prin. axis)

100

20

10

[k N]
5 o

N
S

@
<]

Today

Last checkpoint

25 50 75
Time [s]

O‘\\\\‘\\\\‘\\\\

Shear force (2nd prin. axis)

100

-100

-200 |

[k N]

-300 |

Today

Last checkpoint

0 25 50 75
Time [s]

100

408



[k N]

[k Nm]

[k Nm]

Shear force, mag.

600

500

400

300

200

100

50 75 100
Time [s]

Torque

100

50

'
5]
[=]

-100

-150

Today

Last checkpoint

Today

Last checkpoint

O‘\\\\‘\\\\

-10000

-20000

-30000

-40000

-50000

25

Time [s]

Moment (1st prin. axis), i

o

Time [s]

Today

Last checkpoint

409



[k Nm]

[k Nm]

[k Nm]

4000

3000

2000

1000

o

-1000

50000

40000

30000

20000

10000

50000

40000

30000

20000

10000

Moment (2nd prin. axis), i

© T

25 50 75 100
Time [s]

Moment, mag., i

Time [s]

Moment (1st prin. axis), j

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

410



[k Nm]

[k Nm]

[M Pa]

Moment (2nd prin. axis), j

o

-1000

-2000

-3000

-4000

Today

Last checkpoint

25 50 75
Time [s]

O\\\‘\\\\‘\\\\‘\\\\‘\\\\

Moment, mag., j

100

50000

40000

30000

20000

10000

Today

Last checkpoint

Time [s]

Max normal stress

100

Today

Last checkpoint

Time [s]

411



[rad]

[m]

Twist (structural)

4107

2:10°

-2'10°

410

Today

Last checkpoint

75101 |

510

2,510

251071 |

51071

-7,5:101

25

50 75
Time [s]

Twist (structural) - rad

100

Today

Last checkpoint

25

50 75
Time [s]

Deformed length

100

Today

Last checkpoint

O\\‘\\\\‘\\\\‘\\\\

25

50 75
Time [s]

100

412



[

B

Elongation

—
PRI B S IS U AT S S SN SRR N

O\\‘\\\\‘\\\\‘\\\\
N
51
(52}
o

75 100
Time [s]

Strain energy

Time [s]

Kinetic energy

1,5:10®
1,25:108
110
7,510
5107

25107

0 1 MA/\ AA e | . . . L | . . . . | s . . . | . . .

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

413



1]

Mechanical energy

0 25 50 75 100
Time [s]

Deformational rotation (i)

8107

6107

2107

0 25 50 75 100
Time [s]

Deformational rotation (j)

6107

4107

2107

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

414



2:10°°

1107

-1-10°°

-2'10°

-2'107

-4107

-6107

610

410°

2:10°®

Deformational rotation (axial)

Today

Last checkpoint

25 50 75
Time [s]

Deformational rotation (1st prin.)

100

Today

Last checkpoint

25 50 75
Time [s]

Deformational rotation (2nd prin.)

100

Today

Last checkpoint

25 50 75
Time [s]

100

415



[rad]

[rad]

[rad]

12510% |
110% |
7,510°
510-

2,5'10°

12510
110°®
7,510
510

2,510 |

4101

2101

2101

-4 10'11

Deformational rotation (i) - rad

Today

9

Last checkpoint

9

9

Time [s]

Deformational rotation (j) - rad

Today

Last checkpoint

Time [s]

Deformational rotation (axial) - rad

Today

Last checkpoint

0 25 50 75 100
Time [s]

416



[rad]

[rad]

[k N]

25107 |
-510° |
75107 |
110° |

-1,2510°% |

110
751010
51010 |

2,510

Deformational rotation (1st prin.) - rad

Today

Last checkpoint

25 50 75 100
Time [s]

Deformational rotation (2nd prin.) - rad

Today

Last checkpoint

25 50 75 100
Time [s]

Damping force, i

Today

Last checkpoint

25 50 75 100
Time [s]

417



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

418



Beam element [Element 1 | Blade 1]

[k N]

[k N]

[k N]

-100

-150

-200

-50

100

-100

-200

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

Time [s]

Axial force
| L L | L L L L | L L L | L L L
25 50 75 100
Time [s]
Shear force (1st prin. axis)
: | | | |
0 25 50 75 100
Time [s]
Shear force (2nd prin. axis)
| | | |
0 25 50 75 100

419



[k N]

[k Nm]

[k Nm]

Shear force, mag.

250

200

150

100

50

Today

Last checkpoint

25

50 75 100
Time [s]

Torque

-40 H

-60 —

Today

Last checkpoint

2000

-2000

-4000

25

50 75 100
Time [s]

Moment (1st prin. axis), i

Today

Last checkpoint

25

50 75 100
Time [s]

420



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

7000
6000 —
5000 —
4000 —
3000
2000

1000 |

Today

Last checkpoint

Time [s]

Moment, mag., i

100

8000 —

6000 —

4000

2000

Today

Last checkpoint

Time [s]

Moment (1st prin. axis), j

100

4000 —

2000 —

-2000 (|

Today

Last checkpoint

Time [s]

100

421



[k Nm]

[k Nm]

Moment (2nd prin. axis), j

-1000

-2000

-3000 Today

-4000 Last checkpoint

-5000

-6000

-7000

O\\‘\\\\‘\\\\‘\\\\‘\\\\
N
81
(%)
o
~
(%
=
(=]
(=]

Time [s]

Moment, mag., j

6000 — —

Today

4000 =
t 1 Last checkpoint

2000 -

Time [s]

Twist (structural)

0,01

K=
8
———

1 __ Today

o
>

Last checkpoint

-0,005

-0,01

o
N
%]
[54]
o
N
5]
=
Q
o

Time [s]

422



0,0002

0,0001

[rad]
o

-0,0001

-0,0002

0,199895

0,199892

0,19989

[m]

0,199887

0,199885

0,199882

1,00006

1,00005

1,00004

— 1,00003

1,00002

1,00001

Twist (structural) - rad

Today

Last checkpoint

25

Time [s]

Deformed length

Time [s]

Elongation

Today

Last checkpoint

Today

Last checkpoint

Time [s]

423



1]

[

B

300

250

200

150

100

50

175

150

125

100

75

50

25

500

400

300

200

100

Strain energy

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

: %
i . . . . | . . . . | . . . . | . . . . | . 1
0 25 50 75 100
Time [s]
Kinetic energy
L ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' ]
L L L L 1 L L L L 1 L L L L 1 L L L L 1 L ]
0 25 50 75 100
Time [s]
Mechanical energy
L L L L 1 L L L L 1 L L L L 1 L L L L 1 L ]
0 25 50 75 100
Time [s]

424



Deformational rotation (i)

0,0025 [~
0,002 -

0,0015

0,001

0,0005

Today

Last checkpoint

25

50

Time [s]

75

Deformational rotation (j)

100

0,0025 B
0,002 7
0,0015 7
0,001

0,0005

Today

Last checkpoint

25

50

Time [s]

75

Deformational rotation (axial)

100

810 -
6105 |-
410° 1

210

Today

Last checkpoint

25

50

Time [s]

75

100

425



Deformational rotation (1st prin.)

0,001 —

0,0005

-0,0005 -

-0,001 —

-0,0015 —

Today

Last checkpoint

0

25

50

Time [s]

75

Deformational rotation (2nd prin.)

100

0,0015

0,0005

Today

Last checkpoint

25

50

Deformational rotation (i) - rad

Time [s]

75

100

410°

310

[rad]

210

1-10°

Today

Last checkpoint

25

50

Time [s]

75

100

426



[rad]

[rad]

[rad]

Deformational rotation (j) - rad

410°
3105 |-
210°

1-10°

Today

Last checkpoint

1,5:10°¢

1,25:10°

110

7,5107

5107 |

2,5107

25

Deformational rotation (axial) - rad

50

Time [s]

75

100

Today

Last checkpoint

25

Deformational rotation (1st prin.) - rad

50

Time [s]

75

1-10°

_1.10'5 —

-2:10°

Today

Last checkpoint

25

50

Time [s]

75

100

427



[rad]

[k N]

[k Nm]

Deformational rotation (2nd prin.) - rad

410° [
310°
210

1-10°

Today

Last checkpoint

50

Damping force, i

Time [s]

75

100

Today

Last checkpoint

50

Time [s]

75

Damping moment, i

100

Today

Last checkpoint

0 25

50

Time [s]

75

100

428



Damping force, sum

[k N]
o

Today

Last checkpoint

Damping moment, sum

Time [s]

75

100

[k Nm]
o

Today

Last checkpoint

Beam element [Element 25 | Blade 1]

Time [s]

75

100

429



[k N]

[k N]

[k N]

Axial force

-50

-100

40

20

-20

-40

Shear force (1st prin. axis)

Time [s]

25

50

Shear force (2nd prin. axis)

Time [s]

75

100

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

430



[k N]

[k Nm]

[k Nm]

Shear force, mag.

125

100

75

50

25

Today

Last checkpoint

0 25 50 75

Time [s]

Torque

100

10

30 -

20 —

Today

Last checkpoint

500

250

-250

-500

25 50 75
Time [s]

Moment (1st prin. axis), i

100

Today

Last checkpoint

Time [s]

431



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

1500
1000
500
0
[ I R R
0 25 50 75 100
Time [s]
Moment, mag., i
1500 — —
1000 —
500 —
0 L L L L | | L L L L | L L L L |
0 25 50 75 100
Time [s]
Moment (1st prin. axis), j
500 — —
250 1
0 —
-250 H
-500 ; L L L L | L L L | L L L L | I . L L 1 L L |
0 25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

432



[k Nm]

[k Nm]

[°]

Moment (2nd prin. axis), j

-250

-500

-750

-1000

-1250

-1500

O\\\‘\\\\‘\\\\‘\\\\

25

50
Time [s]

Moment, mag., j

75

100

1500 [

1250 |-

1000
750
500 |

250 |-

25

50
Time [s]

Twist (structural)

75

100

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

Time [s]

433



Twist (structural) - rad

0,015

0,01

0,005

-0,005

-0,01

-0,015

[rad]
o
L L B e A

Today

Last checkpoint

o
N
51
%3]
o
N
g
=
o
o

Time [s]

Deformed length

2,0006

2,0005

2,0004

[m]

2,0003

2,0002

2,0001

Time [s]

Elongation

1,0003

1,00025

1,0002

— 100015

1,0001

1,00005

Time [s]

Today

Last checkpoint

Today

Last checkpoint

434



[

B

B

Strain energy

4000 —

3000 —

2000

1000

25 50 75
Time [s]

Kinetic energy

100

250000

200000

150000 [~

100000

50000

25 50 75
Time [s]

Mechanical energy

250000

200000 [~

150000

100000 [~

50000 [~

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

435



[°]

0,15

0125 |-

01

0,075 |
005 |

0025 |-

0125 [

01

0075
0,05 |

0,025 |

-0,01
-0,02

-0,03

Deformational rotation (i)

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

Time [s]

| | | |
25 50 75 100
Time [s]
Deformational rotation (j)
| | | |
25 50 75 100
Time [s]
Deformational rotation (axial)
| . . . | . . . . | | . . .
0 25 50 75 100

436



Deformational rotation (1st prin.)

0,01 4

0,005

Today

Last checkpoint

-0,005 — -

-0,01 4

0 25 50 75 100
Time [s]

Deformational rotation (2nd prin.)

0125

ot}

Today
— 0075 |

L Last checkpoint
0,05

0025 |

Time [s]

Deformational rotation (i) - rad

0,0025 - B

L ] Today
0,0015 |~ =

[rad]

Last checkpoint
0,001 u

0,0005 =

Time [s]

437



[rad]

[rad]

[rad]

0,0025

0,002

0,0015

0,001

0,0005

-0,0001 |

-0,0002 |

-0,0003

-0,0004 |

-0,0005

-0,0006 =

0,0002

0,0001

-0,0001

-0,0002

Deformational rotation (j) - rad

Today

Last checkpoint

25

50

75 100
Time [s]

Deformational rotation (axial) - rad

] __ Today

Last checkpoint

25

50

75 100
Time [s]

Deformational rotation (1st prin.) - rad

Today

Last checkpoint

75 100
Time [s]

438



[rad]

[k N]

[k Nm]

0,0025 |
0,002 |
00015 |-
0001 |

0,0005 -

Deformational rotation (2nd prin.) - rad

Today

Last checkpoint

25

50

Damping force, i

Time [s]

75

100

Today

Last checkpoint

25

50

Time [s]

75

Damping moment, i

100

Today

Last checkpoint

.37

Time [s]

75

100

439



Damping force, sum

[k N]
o

Today

Last checkpoint

50
Time [s]

Damping moment, sum

75

100

[k Nm]
o

Today

Last checkpoint

0 25

Node [Node RNA_node

50
Time [s]

| Tubular tower]

75

100

440



[m]

[m]

[m]

-0,01

-0,02 —

-0,03

Position (x)

Time [s]

Position (y)

o

87,6

87,599

87,598

87,597

87,59

87,595

50 75 100
Time [s]

Position (z)

o

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

441



[m]

[m]

[m]

Displacement (u)

-0,01
-0,02 —

-0,03 4

Time [s]

Displacement (v)

Time [s]

Displacement (w)

-0,001 ]
0,002 | ]
0,003 | .

-0,004 L i

-0,005

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

442



[m]

[m/s]

[m/(s s)]

03

025 |
02|
015 |
01

0,05

Displacement magnitude

Time [s]
Speed
0,25 =
02 —
0,15 _
0,1 I ,
0,05 I _
0 25 50 75 100
Time [s]
Acceleration, magnitude
04 - .
03 — ,
0,2 [ ,
01 it N
0 . . . | |
0 25

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

443



[°]

Rotational displacement (ru)

Today

Last checkpoint

Time [s]

Rotational displacement (rv)

-001 | 1

0,02 [ .
[ ] Today

003 [ .
[ Last checkpoint

005 |-

0,06 .

Time [s]

Rotational displacement (rw)

Today

Last checkpoint

-0,002 — 1

-0,004 — 4

Time [s]

444



[°/s]

[°/(s $)]

Rotational displacement magnitude

Today

Last checkpoint

Time [s]

Rotational speed

0,3 L i

025 [ 1

02 |- u Today

0,15 & 7] Last checkpoint

005 | S

0 25 50 75 100
Time [s]

Rotational acceleration mag

0,6 4

Today
04 _

Last checkpoint

0 25 50 75 100
Time [s]

445



[s]

i

Displacement period

35

29 F

34
33 1
32

311

-0,02

25 50 75 100
Time [s]

Displacement logarithmic decrement

0,06
0,04

0,02

25 50 75 100
Time [s]

Displacement damping ratio

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

446



Node [Node 1 | Tubular tower]

Position (x)

Today

[m]
o

Last checkpoint

0 25 50 75 100
Time [s]

Position (y)

Today

[m]
S)

Last checkpoint

0 25 50 75 100
Time [s]

Position (z)

Today

[m]

Last checkpoint

7 O S U [
0 25 50 75 100

Time [s]

447



[m]

[m]

[m]

Displacement (u)

Today

Last checkpoint

25 50 75 100
Time [s]
Displacement (v)
Today
Last checkpoint
| | | |
25 50 75 100
Time [s]
Displacement (w)
Today
Last checkpoint
| | | |
25 50 75 100

Time [s]

448



[m]

[m/s]

[m/(s s)]

Displacement magnitude

Today

Last checkpoint

0 25 50 75 100
Time [s]

Speed

Today

Last checkpoint

0 25 50 75 100
Time [s]

Acceleration, magnitude

5105 1 .

410° .

Today

310 .
Last checkpoint

210° -

110" -

25 50 75 100
Time [s]

o

449



Rotational displacement (ru)

8'10°¢

6'10°6
Today

410° :
Last checkpoint

2:10°¢

Time [s]

Rotational displacement (rv)

-2:107 l Today

4107 |- Last checkpoint

6107 |- -

8107 0 ey
0 25 50 75 100

Time [s]

Rotational displacement (rw)

210 [ ;

110 [ ;

Today

Last checkpoint

1109 |

-2:10°8 L B

-3-10°® ; ;

Time [s]

450



[°/s]

[°/(s $)]

Rotational displacement magnitude

810
6'10°
410°

2:10°°

Time [s]

Rotational speed

T i - i,

610 |- R

410 H .

210 -

0 25 50 75 100
Time [s]

Rotational acceleration mag

0,000175 |- E
0,00015 fi -

0,000125 -

0,000 .
7,510 .
510° -

2510 .

Mttt b At o bbb bl A el b b sl b e o b b

25 50 75 100
Time [s]

o

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

451



[s]

Displacement period

Time [s]

Displacement logarithmic decrement

-05

Time [s]

Displacement damping ratio

o1 ]

0,05 = :

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

452



Blade [Time] [Blade 1]

[k N]

[k Nm]

[k Nm]

Root force (magnitude)

600 —

500 -

400

300

200

100

Today

Last checkpoint

8000

6000

4000

2000

6000
5000
4000
3000
2000

1000 |

25 50 75 100
Time [s]
Root moment (magnitude)
Today
Last checkpoint
| | | L L L L |
25 50 75 100
Time [s]
Root moment (out-of-plane)
B Today
{ Last checkpoint
25 50 75 ‘ ‘ ‘ ‘ 100

Time [s]

453



4000

2000

Root moment (in-plane)

Today

| Last checkpoint

25

50

Time [s]

75

Root moment about shaft

25

50

Pitch angle

Time [s]

75

E
=
=

0

-2000

4000

2000
E
=
=

0

-2000

3 .

L

L

& of

_1 =

oL

_3 L

0

25

50

Time [s]

75

100
i
Today
| Last checkpoint
I
100
Today
Last checkpoint
I
100

454



[m]

[m]

[k Nm]

Tip deflection (out-of-plane)

Today

Last checkpoint

08

40

30

20

10

o

—
5]

50 75

0,6
04

02

25 100
Time [s]
Tip deflection (in-plane)
N Today
T Last checkpoint
| [ |
0 25 50 75 100
Time [s]
Root torque
H H __ Today
L . Last checkpoint
| i [N
‘”H
L | [ |
0 25 50 75 100
Time [s]

455



Sea

Surface elevation (origin)

[m]
o

Today

Last checkpoint

Time [s]

Dynamic pressure (origin)

100

[k Pa]
o

Today

Last checkpoint

Load case: 4.1

Rotor

50 75
Time [s]

100

456



Power (aero)

Today

[kw]

Last checkpoint

50 75 100
Time [s]

Torque (aero)

Today

[k Nm]

Last checkpoint

50 75 100
Time [s]

Thrust (aero)

[k N]

Today

Last checkpoint

.37

457



[rpm]

[°]

1108

-110°

Today
-2'10°8
Last checkpoint
-3-10°8

-4'10°

-5'10°®

Time [s]

TSR

Today

Last checkpoint

o
N
%]
[54]
o
~
3]
=
(=]
[=]

Time [s]

Representative demanded pitch angle

Today

Last checkpoint

o
N
8]
%3]
o
~
%]
=
(=]
S

Time [s]

458



.37

Power coef. (CP)

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

25 50 75 100
Time [s]
Thrust coef. (CT)
| | | |
25 50 75 100
Time [s]
Torque coef. (CQ)
. . . . | . | . | . . . |
25 50 75 100

Time [s]

459



[m/s]

[s]

[s]

-1'107

-2'107

-3'107

Tip speed

Today

Last checkpoint

50
Time [s]

75

1P (one revolution)

100

Today

Last checkpoint

25

50

Time [s]

75

nP (blade passing)

100

.37

Today

Last checkpoint

Time [s]

460



[m/s]

Azimuth angle

300

200 -

100

Today

Last checkpoint

50
Time [s]

75

Rotation per timestep

100

-2'10°
-4'10°

-610

8100 =

Today

Last checkpoint

50
Time [s]

75

Wind speed at hub, magnitude

100

Y U S

Today

Last checkpoint

Time [s]

461



[°]

.37

Wind angle at hub

Today

Last checkpoint

Today

Last checkpoint

25 50 75 100
Time [s]
Yaw angle relative to forward
1 1 1 1
25 50 75 100

Yaw angle to reference direction

Time [s]

Today

Last checkpoint

Time [s]

75

462



Yaw error

Today

Last checkpoint

Time [s]

Torque about yaw axis

75

100

[Nm]
o

Today

Last checkpoint

Generator

25 50
Time [s]

75

100

463



[kw]

[Nm]

[k Nm]

.37

Power (electrical)

Today

Last checkpoint

25 50 75 100
Time [s]
Torque
Today
Last checkpoint
| | | |
25 50 75 100
Time [s]
Torque on main shaft
Today
Last checkpoint
L L . | | | L
25 50 75 100

Time [s]

464



[k Nm]

[rpm]

[rpm]

Torque diff. on main shaft

o

110

-1'10°¢

-2'10°

-310°

-4'10°

-5'10°¢

1-10°

-1'10°

-210°

-310°

-4:10°°

-5'10°°

O\‘\\\\

O\‘\\\\

50 75
Time [s]
RPM
[ P SRR
25 50 75
Time [s]
Filtered RPM
[ S RS S R
25 50 75

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

465



Electricity production

[k Wh]
o

Today

Last checkpoint

Time [s]

Region

75

100

Today

Last checkpoint

0 25 50
Time [s]

Beam element [Element 1 | Tubular tower]

75

100

466



[k N]

[k N]

Axial force

-1000

-2000

-3000

-4000

-5000

Today

Last checkpoint

-6000

o

25

50

Shear force (1st prin. axis)

Time [s]

75

100

410

210 |-

21107 -

-4 10-5 [

Today

Last checkpoint

25

50

Shear force (2nd prin. axis)

Time [s]

75

100

20 -

-20 —

Today

Last checkpoint

Time [s]

467



[k N]

[k Nm]

[k Nm]

Shear force, mag.

BE

PR

20k

25

50
Time [s]

Torque

75

100

0,002 -

0,001 -

-0,001

-0,002

25

50
Time [s]

Moment (1st prin.

75

axis), i

100

3000

2000

1000

-1000

o

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

468



[k Nm]

[k Nm]

[k Nm]

0,004

-0,002

-0,004

Moment (2nd prin

. axis), i

Today

Last checkpoint

25

50
Time [s]

75

Moment, mag., i

100

4000 [~
3000 —
2000 —

1000

Today

Last checkpoint

1000

-1000

-2000

-3000

-4000

25

50
Time [s]

75

Moment (1st prin. axis), j

100

Today

Last checkpoint

o

Time [s]

100

469



[k Nm]

[k Nm]

[M Pa]

0,002

-0,002 —

4000
3000

2000

1000

175 |

125}

Moment (2nd prin. axis), j

Today

Last checkpoint

Today

Last checkpoint

15 |

10 |

75 F

251

Today

Last checkpoint

25 50 75 100
Time [s]
Moment, mag., j
| |
25 50 75 100
Time [s]
Max normal stress
‘ ) ) ) | . ) . . | L | L L
25 50 75 100

Time [s]

470



2°10°°

1107

-1-10°

-2:10°

310

210

1.10'11

[rad]

-1 10'11

2101

-3-10-1t [

4,85

4,84995

4,8499

[m]

4,84985

4,8498

4,84975

Twist (structural)

Time [s]

Twist (structural) - rad

o

Time [s]

Deformed length

o

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

471



B

B

Elongation

099999 |
099998
099997
099996

099995 |

0 25 50 75 100
Time [s]

Strain energy

Time [s]

Kinetic energy

JUT UV Ty ‘A\‘/\‘nn A LYY Vi i
25 50 75 100

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

472



[

[°]

Mechanical energy

Today

Last checkpoint

Time [s]

Deformational rotation (i)

ooo12s F T T T T T T T T ]

0,001

0,00075 — Today

L Last checkpoint
0,0005 [~

0,00025 —

Time [s]

Deformational rotation (j)

0,00125 F T T T T T T T T T T T T T T T T T T —

0,001 — =

0,00075 — 4 ____ Today

Last checkpoint

0,0005

0,00025 —

0 25 50 75 100
Time [s]

473



[°]

Deformational rotation (axial)

110° F T T T T T T T T — T T T T T T T T —

5101 .

Today

Last checkpoint

-5:10710 |- .

_1.10-9 - _

0 25 50 75 100
Time [s]

Deformational rotation (1st prin.)

ooors [~ T T T T T T T ]

0,00075 |- 4
[ Today

0,0005 [-
Last checkpoint
0,00025 -

-0,00025 [ 8

Time [s]

Deformational rotation (2nd prin.)

1107

510710

Today

Last checkpoint

-5:10710

-1'10°

o
N
8]
%]
o
~N
(%]
=
Q
o

Time [s]

474



[rad]

[rad]

[rad]

Deformational rotation (i) - rad

210 -

1,510° -

110° -

510 -

25 50 75
Time [s]

Deformational rotation (j) - rad

2'10° -

1510° |-

1105

510

15104 |

1101

51012

510712 |
1101 |

-15101 |

Today

Last checkpoint

25 50 75 100
Time [s]

Deformational rotation (axial) - rad

Time [s]

Today

Last checkpoint

Today

Last checkpoint

475



[rad]

[rad]

[k N]

Deformational rotation (1st prin.) - rad

210° |- .
1510 ]
L Today
1'10% |-
[ Last checkpoint
510°
ol
_5-10'6 ; —
L | | | |
0 25 50 75 100
Time [s]
Deformational rotation (2nd prin.) - rad
101 [ -
1.10*11 —
: Today
0 H B
[ Last checkpoint
_1.10'11 - —
210 | \ \ \ \ ‘ -
0 25 50 75 100
Time [s]
Damping force, i
oL i
1L i
[ Today
of
[ Last checkpoint
1L i
o i
Y P | L | L L
0 25 50 75 100

Time [s]

476



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

.37

25

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

Time [s]

100

477



Beam element [Element 16 | Tubular tower]

[k N]

[k N]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

Axial force
0 T T T T T T T T T T T T T
-1000
-2000
-3000 —
(; 25 50 75 100
Time [s]
Shear force (1st prin. axis)
4107
2107
0
_2.10'5
-4'10°%
C | | L L L L | L L L L |
25 50 75 100
Time [s]
Shear force (2nd prin. axis)
30 —
20|
00
0 I
-10
20 |
I | | L L L L | L L L L |
0 25 50 75 100
Time [s]

478



[k N]

[k Nm]

[k Nm]

Shear force, mag.

5
0

15

Today

Last checkpoint

25 50 75 100

Today

Last checkpoint

Time [s]
Torque
0,002:
0,001
0
-0,001
-0,002 T
25““50““75““100
Time [s]

1500

1000

Moment (1st prin. axis), i

500

25 50 75 100
Time [s]

Today

Last checkpoint

479



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

0,0003

0,0002

0,0001

o

-0,0001

-0,0002

-0,0003

Today

Last checkpoint

o

Time [s]

Moment, mag., i

1750 "

1500

1250

1000

750

500

250

Time [s]

Moment (1st prin. axis), j

-250

-500

-750

-1000

-1250

-1500

o

Time [s]

Today

Last checkpoint

Today

Last checkpoint

480



[k Nm]

[k Nm]

[M Pa]

0,0002

0,0001

-0,0001

-0,0002

Moment (2nd prin. axis), j

25

50 75 100
Time [s]

Moment, mag., j

1500 |-

1250
1000
750 |-
500

250 |

Time [s]

Max normal stress

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

481



Twist (structural)

1'10® [~

510° -

-5:10°

Today

Last checkpoint

1510 |

1-10°10

510

[rad]
o

_5.10-11

-1'1010

-1,5'10°1°

25

50 75
Time [s]

Twist (structural) - rad

25

50 75

Time [s]

Deformed length

4,85

4,8499

[m]

4,8498

4,8497

25

50 75
Time [s]

100
] Today
o
i Last checkpoint
|
100
Today
H Last checkpoint
|
100

482



[

B

0,99998

0,99994

Elongation

Today

- __ Last checkpoint

25 50

75 100
Time [s]

Strain energy

700

600

500

400

300

200

100

Today

Last checkpoint

25

50

75 100
Time [s]

Kinetic energy

Today

Last checkpoint

25

50

75 100
Time [s]

483



1]

Mechanical energy

700

600

500

400

300

200

100

0,0025

0,0015

0,0005

0,0015
0,001

0,0005

Time [s]

Deformational rotation (i)

0 25 50 75 100
Time [s]

Deformational rotation (j)

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

484



Deformational rotation (axial)

4107 | R

210 -

Today

Last checkpoint

-2:10° -

-410° - .

0 25 50 75 100
Time [s]

Deformational rotation (1st prin.)

0,0025 T

0,002 |-

0,0015 N ] Today

0,001 — Last checkpoint

0,0005 =

Time [s]

Deformational rotation (2nd prin.)

3.10'10

2°10°%°

1-10°10
Today

Last checkpoint

_1.10'10 .

211070 .

-310710

25 50 75 100
Time [s]

o\\‘\\\\

485



[rad]

[rad]

[rad]

Deformational rotation (i) - rad

4107 - .
310% |- R
I Today
2107 b Last checkpoint
110° -
0 O S
0 25 50 75 100
Time [s]
Deformational rotation (j) - rad
410 R
3'10°
Today
. -5
z10 L Last checkpoint
1:10°°
0 25 50 75 100
Time [s]
Deformational rotation (axial) - rad
75101 | N
5101 |
2,510 -
] Today
0n i
[ ] Last checkpoint
-2,5:10°1 L] 1
-5-10°11 :, 4
75101 :, 1
C | | | |
0 25 50 75 100

Time [s]

486



[rad]

[rad]

[k N]

Deformational rotation (1st prin.) - rad

410%
310° -
210

110

25

Deformational rotation (2nd prin.) - rad

50 75

Time [s]

100

510712

2,5'10°12

-25'1012

-5:1012

25

Time [s]

Damping force, i

50 75

25

50 75
Time [s]

100

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

487



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

488



Beam element [Element 3 | Monopile]

[k N]

[k N]

[k N]

Axial force

-2000

-4000

-6000

-8000

Today

Last checkpoint

410

2:10°

-2'10°°

-4'10°

1000

500

o

-500

-1000

Time [s]

Shear force (1st prin.

axis)

100

Today

Last checkpoint

25

50
Time [s]

Shear force (2nd prin.

75

axis)

100

Today

Last checkpoint

O\\\\‘\\\\‘\\\\

25

50
Time [s]

75

100

489



[k N]

[k Nm]

[k Nm]

Shear force, mag.

1250 - .
1000 -
[ ] Today
750 —
[ Last checkpoint
500 N
250 —
o L D I N I | S I A AN I S A A (| A M
0 25 50 75 100
Time [s]
Torque
0,002 — _
0,001 — _
t 1 Today
0 “ A
il Last checkpoint
-0,001 _
-0,002 =
L L]
0 25 50 75 100
Time [s]
Moment (1st prin. axis), i
20000 — -
10000 — -
L 1 Today
0 — .
L Last checkpoint
-10000 —
L. s [ S S S IR
0 25 50 75 100
Time [s]

490



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

0,005 [~ -
0,0025
[ __ Today
0 7 -
[ Last checkpoint
-0,0025 -
-0,005 |- .
S I S SO SR E R
0 25 50 75 100
Time [s]
Moment, mag., i
20000 "~ T T T T T T
15000 [~ |
: Today
10000 [~
S - Last checkpoint
5000
0 . | E | Y A | D I I B B E H | Y Y B
0 25 50 75 100
Time [s]
Moment (1st prin. axis), j
10000 — —
5000 —
[ Today
0k
L q Last checkpoint
-5000 [ 1
-10000 |- .
.. ]
0 25 50 75 100

Time [s]

491



[k Nm]

[k Nm]

[M Pa]

0,004

0,002

-0,002

-0,004

12500

10000

7500

5000

2500

Moment (2nd prin.

axis), j

25

50
Time [s]

75

Moment, mag., j

100

Today

Last checkpoint

Today

Last checkpoint

o

25

50
Time [s]

75

Max normal stress

100

15

10

Today

Last checkpoint

25

50
Time [s]

75

100

492



Twist (structural)

5 10-10 —

-5:10710

Today

Last checkpoint

1510M [

1101

510712

[rad]
o

-5'10°12

11071

15101 |

25 50 75 100
Time [s]

Twist (structural) - rad

Today

Last checkpoint

25 50 75 100

Time [s]

Deformed length

4,99995

[m]

4,9999

4,99985

Today

Last checkpoint

25 50 75 100
Time [s]

493



[

B

Elongation

0,99999

0,99997

25 50 75 100
Time [s]

Strain energy

1250

1000 |-
750 |-
500 |-

250

25 50 75 100
Time [s]

Kinetic energy

0,0003

0,0002

0,0001

‘A\ A A B T AV TS AV I T IR R OV A

25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

494



1]

Mechanical energy

1250 |-

1000

750 -
500

250 |

0,0025

0,002

0,0015

0,001

0,0005

0,002
0,0015
0,001

0,0005

25

50 75 100
Time [s]

Deformational rotation (i)

Today

Last checkpoint

Today

Last checkpoint

0 25

50 75 100
Time [s]

Deformational rotation (j)

0 25

Today

Last checkpoint

50 75 100
Time [s]

495



Deformational rotation (axial)

4 10710 —

210

-2° 10'10 -

41010 -

Today

Last checkpoint

25

50 75 100

Time [s]

Deformational rotation (1st prin.)

0,002 -

-0,001

-0,002

Today

Last checkpoint

7,510

51070

2,510

-2,51010

-5 10-10 [

-7,5101°

25

50

75 100
Time [s]

Deformational rotation (2nd prin.)

Today

Last checkpoint

25

50 75 100
Time [s]

496



[rad]

[rad]

[rad]

Deformational rotation (i) - rad

410 -
310° -
210°

1-10°

Today

Last checkpoint

25

50

Deformational rotation (j) - rad

Time [s]

75

100

3-10°

2'10°

1-10°

Today

Last checkpoint

751012 |

5102 |

2,510*2

251072 |
51012 [

75102 |

25

Deformational rotation (axial) - rad

50

Time [s]

75

100

Today

Last checkpoint

25

50

Time [s]

75

100

497



[rad]

[rad]

[k N]

410"

2:10°

-2:10°°

-4'10°

1.10'11

5 10'12

o

-5:1012

-1110°

Deformational rotation (1st prin.) - rad

Today

Last checkpoint

25 50 75
Time [s]

Deformational rotation (2nd prin.) - rad

100

Today

Last checkpoint

O\\\‘\\\\‘\\\\

25 50 75
Time [s]

Damping force, i

100

Today

Last checkpoint

25

50 75
Time [s]

100

498



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

499



Beam element [Element 4 | Monopile]

[k N]

[k N]

[k N]

-2000

-4000

-6000 (|

-8000

Today

Last checkpoint

410"

2:10°°

-2:10°

-4'10°

1000

500

-500

-1000

Today

Last checkpoint

Today

Last checkpoint

Axial force
| L L L | L L L L | L L L | L L
25 50 75 100
Time [s]
Shear force (1st prin. axis)
| | | |
25 50 75 100
Time [s]
Shear force (2nd prin. axis)
| | | |
25 50 75 100

Time [s]

500



[k N]

[k Nm]

[k Nm]

Shear force, mag.

1000 [~

800 [~

600 —

200

Today

Last checkpoint

0,002

-0,001

-0,002

10000

5000

-5000

-10000

O\\\‘

Time [s]

Torque

—

Today

Last checkpoint

Time [s]

Moment (1st prin. axis), i

Today

Last checkpoint

o

Time [s]

501



[k Nm]

[k Nm]

[k Nm]

0,004

0,002

-0,002 —

-0,004

12500

10000

7500

5000

2500

5000

2500

-2500

-5000

-7500

Moment (2nd prin. axis), i

[ Today
7 A
[ Last checkpoint
.. [
0 25 50 75 100

Time [s]

Moment, mag., i

E Today
[ 1 Last checkpoint
| P N1 I I B | S I |- ‘
0 25 50 75 100

Time [s]

Moment (1st prin. axis), j

L Today
[ B Last checkpoint
I S (S | [
0 25 50 75 100

Time [s]

502



[k Nm]

[k Nm]

[M Pa]

0,004

0,002

0,002 -

-0,004

Moment (2nd prin. axis), j

Today

Last checkpoint

25

50 75
Time [s]

Moment, mag., j

100

8000

6000

4000

2000

15 |
125 |
10

75 |

25|

Today

Last checkpoint

25

50 75
Time [s]

Max normal stress

100

25

50 75
Time [s]

100

Today

Last checkpoint

503



Twist (structural)

5 10-10 —

-5:10710

Today

Last checkpoint

15101 [

1101

510712

[rad]
o

-5'10°12

11071

15101 |

25 50 75 100
Time [s]

Twist (structural) - rad

Today

Last checkpoint

25 50 75 100

Time [s]

Deformed length

4,99995

[m]

4,9999

4,99985

Today

Last checkpoint

25 50 75 100
Time [s]

504



[

B

Elongation

Today

Last checkpoint

1 |
0,99999 -
0,99998 B
0,99997 |

L . . . . | . . . . | . . . . | . . . . |
0 25 50 75 100
Time [s]
Strain energy

w7 —————————

800
600
400

200

Today

Last checkpoint

Time [s]

Kinetic energy

0,004 — -
0,003
0,002

0,001

Today

Last checkpoint

Y

100

25 50

Time [s]

505



1]

Mechanical energy

1000

800
600
400

200

Today

Last checkpoint

0,0015

0,00125 |

0,001

0,00075 |
0,0005 [

0,00025 |

0,00125

0,001

0,00075

0,0005

0,00025 |

Time [s]

Deformational rotation (i)

[ Today
r Last checkpoint
I PR S N S I
0 25 50 75 100
Time [s]
Deformational rotation (j)
Today
Last checkpoint
I 1 I I I
25 50 75 100
Time [s]

506



Deformational rotation (axial)

4 10710 —

210

-2° 10'10 -

41010 -

25

50

Deformational

Time [s]

rotation (1st prin.)

75

100

Today

Last checkpoint

00015
0,001 [-

0,0005 |

-0,0005 [

-0,001 [

Today

Last checkpoint

25

50

Deformational

Time [s]

rotation (2nd prin.)

75

100

5 10-10 ;

25100 |-

25107 [

-5 10—10 [

Today

Last checkpoint

25

50
Time [s]

75

100

507



[rad]

[rad]

[rad]

Deformational rotation (i) - rad

2,510

2:10°

Today

1,510
Last checkpoint

110

510

25 50 75 100
Time [s]

o

Deformational rotation (j) - rad

2,510

2°10°

1,510 Today

Last checkpoint
110

510

25 50 75 100
Time [s]

o

Deformational rotation (axial) - rad

751012 |- .
5102 ff :

2510712 .

Today

Last checkpoint

251072 |- .

51012 [ {

75102 |- .

Time [s]

508



[rad]

[rad]

[k N]

Deformational rotation (1st prin.) - rad

310 [

2°10°

1.10'5 -

-1'10°

210 -

Today

Last checkpoint

25 50

Deformational rotation (2nd prin.)

Time [s]

75

100

- rad

101

51012

-5 10'12

-1110°

Today

Last checkpoint

o

25 50

Damping force, i

Time [s]

75

100

25

50

Time [s]

75

100

Today

Last checkpoint

509



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

510



Beam element [Element 6 | Monopile]

[k N]

[k N]

[k N]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

Axial force
0 T T T T T T T T T T T T T
-2000
-4000
-6000 —
C | L L L | L L L L | L L L | L L
0 25 50 75 100
Time [s]
Shear force (1st prin. axis)
410°
2:10° I
|
_2.10'5 i
4105 |
| | | |
25 50 75 100
Time [s]
Shear force (2nd prin. axis)
200 [
100 -
N
-100 L
200 -
| | | |
0 25 50 75 100

Time [s]

511



[k N]

[k Nm]

[k Nm]

Shear force, mag.

250 =

200 —

150 —

100

50

Today

Last checkpoint

0,002

-0,001

-0,002

6000

2000

-2000

Time [s]

Torque

—

Today

Last checkpoint

O

Time [s]

Moment (1st prin. axis), i

Today

Last checkpoint

Time [s]

512



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

0,004 -

0,002 —

-0,002 —

-0,004

Today

Last checkpoint

0 25 50 75

Time [s]

Moment, mag., i

100

5000 [

4000 |-
3000 -
2000 [

1000 |-

Today

Last checkpoint

1000

-1000

-2000

-3000

-4000

25 50 75
Time [s]

Moment (1st prin. axis), j

100

Today

Last checkpoint

25 50 75
Time [s]

o

100

513



[k Nm]

[k Nm]

[M Pa]

0,004

0,002

-0,002 —

-0,004

Moment (2nd prin. axis), j

25

50
Time [s]

Moment, mag., j

75

100

4000
3000
2000

1000

25

50
Time [s]

Max normal stress

75

100

10 -

Today

Last checkpoint

Today

Last checkpoint

25

50
Time [s]

75

100

Today

Last checkpoint

514



Twist (structural)

5 10-10 —

-5:10710

Time [s]

Twist (structural) - rad

1,5-10°1t

1107

5101

[rad]
o

-5'10°12

11101

-1,5:101

O\‘\\\

50 75
Time [s]

Deformed length

4,99998 |

4,99995

[m]

4,99993

4,9999

4,99988

4,99985

O\\‘\\\\‘\\\\

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

515



[

B

0,999995 |
099999 [
0,999985
0,99998
0999975

0,99997 |-

600

500

400

300

200

100

0,06

0,05

0,04 |
003 |
002

001 |

Elongation

Today

Last checkpoint

0 25 50 75 100
Time [s]

Strain energy

Today

Last checkpoint

25 50 75 100
Time [s]

Kinetic energy

‘!\‘(\\ UYL ‘ /\A |

Today

Last checkpoint

25 50 75 100
Time [s]

516



1]

Mechanical energy

600

500

400

300

200

100

Today

Last checkpoint

25

50 75 100
Time [s]

Deformational rotation (i)

0,0007 —
0,0006 —
0,0005 —
0,0004 —
0,0003 —
0,0002 —

0,0001 -

Today

Last checkpoint

25 50 75 100
Time [s]

Deformational rotation (j)

0,0006 —
0,0005 —
0,0004 —
0,0003 —

0,0002 -

0,0001

Today

Last checkpoint

25 50 75 100
Time [s]

517



Deformational rotation (axial)

41010 |- .
210710 .
__ Today
0 :
[ 1 Last checkpoint
_2.10'10 | - —
41010 .
[ I I I I
0 25 50 75 100
Time [s]
Deformational rotation (1st prin.)
0,00075 — —
0,0005 — |
L Today
0,00025 —
Last checkpoint
0
-0,00025 — |
I I I I I
0 25 50 75 100
Time [s]
Deformational rotation (2nd prin.)
5100 - |
2,510 B
[ Today
0 I -
1 Last checkpoint
25107 - .
_5.10-10 ; 1
L \ \ \ I
0 25 50 75 100

Time [s]

518



[rad]

[rad]

[rad]

Deformational rotation (i) - rad

1,25°10°

110% - :

Today

7,510 —

L Last checkpoint
510 -

2,510

Time [s]

Deformational rotation (j) - rad

110

7,5:10° 7 Today

Last checkpoint
510 po

2,510

25 50 75 100
Time [s]

o

Deformational rotation (axial) - rad

751012 |-

5102 |

2510712 .
Today

Last checkpoint

251072 |- .

51012 [ {

75107 [

Time [s]

519



[rad]

[rad]

[k N]

Deformational rotation (1st prin.) - rad

110°

510° -

-5:106 |

Today

Last checkpoint

Time [s]

Deformational rotation (2nd prin.) - rad

100

1 10-11 [

51012 -

-5:10712 -

_1.10'11 [

Today

Last checkpoint

0 25 50 75
Time [s]

Damping force, i

100

Today

Last checkpoint

0 25 50 75
Time [s]

100

520



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

521



Beam element [Element 1 | Blade 1]

[k N]

[k N]

[k N]

Axial force

-100 |
-125 |

-150 [

a7 [

Today

Last checkpoint

Time [s]

Shear force (1st prin. axis)

-10 —

Today

Last checkpoint

25

50
Time [s]

Shear force (2nd prin.

75

axis)

100

0,25 —

-0,25

Today

Last checkpoint

25

50
Time [s]

75

100

522



[k N]

[k Nm]

[k Nm]

Shear force, mag.

10

50

Time [s]

Torque

75 100

sl

-5

-100

50

Time [s]

Moment (1st prin

75 100

-50

Today

Last checkpoint

Today

Last checkpoint

25

50

Time [s]

75 100

Today

Last checkpoint

523



[k Nm]

[k Nm]

[k Nm]

175

150

125

100

75

50

25

200

150

100

50

100

75

50

25

Moment (2nd prin. axis), i

Today

Last checkpoint

25 50 75 100
Time [s]

Moment, mag., i

Today

Last checkpoint

25 50 75 100
Time [s]

Moment (1st prin. axis), j

Today

Last checkpoint

25 50 75 100
Time [s]

524



[k Nm]

[k Nm]

Moment (2nd prin. axis), j

-100 [
-125 [
-150 |-

175 [

Today

Last checkpoint

25

50

75

Time [s]

Moment, mag., j

100

200 —

150 —

100

50

Today

Last checkpoint

-2,5'107%°
-5:10%
-7,5'107%°

-1'10°°

25

50

75

Time [s]

Twist (structural)

100

Today

Last checkpoint

25

50

75
Time [s]

100

525



Today

__ Last checkpoint

Twist (structural) - rad
0
-5:10°12
T raom |
-1,51071
-2-10°1t | ) ‘ ‘ ‘ | | ‘ ‘ ‘ ‘ 1
0 25 50 75 100
Time [s]
Deformed length
0,199883
0,199883
E
0,199883
0,199883
| . . ) . | | ‘ ‘ ‘ ‘ ‘
0 % 50 75 100
Time [s]
Elongation

25 50 75
Time [s]

100

Today

Last checkpoint

Today

___ Last checkpoint

526



[

J]

i

J]

o

510"

410°

310°

2:10°

110

0,15

0,125

0,1

0,075

0,05

0,025

015

0,125

01

0,075

0,05

0,025

Strain energy

o

Time [s]

Kinetic energy

Today

Last checkpoint

Today

Last checkpoint

25 50 75 100
Time [s]

Mechanical energy

Today

Last checkpoint

25 50 75 100
Time [s]

527



610"
510
410° |
3107 |
2100 |

110° [

610° |
510% |
4109 |
3109 |
210° |

1107

51070 |
#1000 |
31070 |
210 |

110

Deformational rotation (i)

25 50 75 100

Time [s]
Deformational rotation (j)

1 1 1 1

25 50 75 100
Time [s]

Deformational rotation (axial)
1 1 1 1
25 50 75 100

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

528



510710 |
11109 |

-1,510° |

-2,510°

-3'10°

35107

-210° |

Deformational rotation (1st prin.)

25

50

Deformational rotation (2nd prin.)

Time [s]

75

100

510° |-

4109 [

2:10°°

1-10°

— 3 10-9 -

1107

7,510

[rad]

51011

2,510

25

50

Deformational rotation (i) - rad

Time [s]

75

100

25

50

Time [s]

75

100

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

529



[rad]

[rad]

[rad]

110710
7,510
5-10-11

25101

L1
81012
61012
4102

210712

-1 10-11

-2° 10-11

_3.10-11

-4 10-11

-5 10-11

-6" 10-11

Deformational rotation (j) - rad

25 50 75 100
Time [s]

Deformational rotation (axial) - rad

25 50 75 100

Time [s]

Deformational rotation (1st prin.) - rad

O\‘\\\\‘\\\\‘\\\\

25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

530



[rad]

[k N]

[k Nm]

Deformational rotation (2nd prin.) - rad

o -
8101 —
6101 f
s10m |

21071

Today

Last checkpoint

50

Damping force, i

Time [s]

75

100

Today

Last checkpoint

50

Time [s]

75

Damping moment, i

100

Today

Last checkpoint

0 25

50

Time [s]

75

100

531



Damping force, sum

[k N]
o

Today

Last checkpoint

Damping moment, sum

Time [s]

75

100

[k Nm]
o

Today

Last checkpoint

Beam element [Element 25 | Blade 1]

Time [s]

75

100

532



[k N]

[k N]

[k N]

Axial force

-10

@ N
<1 S

&

O\\\\‘\\\\‘\\\\

25

50
Time [s]

Shear force (1st prin

75

. axis)

100

-0,5

25

50
Time [s]

Shear force (2nd prin. axis)

100

Today

Last checkpoint

Today

Last checkpoint

0,15

0,05

-0,05 =

01

Today

Last checkpoint

Time [s]

533



[k N]

[k Nm]

[k Nm]

Shear force, mag.

2,5

15

0,5

25 50 75
Time [s]

Torque

0,01

0,008 —

0,006 -

0,004

0,002

Time [s]

Moment (1st prin. axis), i

2,5

15

0,5

-0,5

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

O\\‘

25 50 75
Time [s]

534



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

15 ]

10}

35
30
5 E

20k

Today

Last checkpoint

50 75
Time [s]

Moment, mag., i

100

35
305—
25?—
20?—
5|

10|

Today

Last checkpoint

-0,5

-15

25

50 75
Time [s]

Moment (1st prin. axis), j

100

0,5

Today

Last checkpoint

Time [s]

535



[k Nm]

[k Nm]

—
o

Moment (2nd prin.

axis), j

-10

' ' '
N ] =
151 o v

@
<]

Today

Last checkpoint

O\‘\\\\‘\\\\‘\\\\

25

50
Time [s]

75

Moment, mag., j

100

15|

10}

Today

Last checkpoint

1,25°10°°

1107

7510
51070 |

251010 |

25

50
Time [s]

75

Twist (structural)

100

Today

Last checkpoint

50
Time [s]

536



25107 -

21071

1,5:10°1

[rad]

1-1011

510712

Twist (structural) - rad

Today

Last checkpoint

Time [s]

Deformed length

2,00004

2,00004

2,00004

[m]

2,00004

2,00004

Today

Last checkpoint

Time [s]

Elongation

i

Today

Last checkpoint

Time [s]

537



[

B

B

Strain energy

0,0003 |-

0,00025
0,0002 —
0,00015 —
0,0001

5107 |

Time [s]

Kinetic energy

100

125

075 -

0,5

025 |

Time [s]

Mechanical energy

1,25

075 |

05

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

25 50 75
Time [s]

538



[°]

Deformational rotation (i)

25107

2107

Today

15107
Last checkpoint

1107 ]

510 -

0 25 50 75 100
Time [s]

Deformational rotation (j)

2,5107

2:107

Today
15107

Last checkpoint

1107 =

510 :

Time [s]

Deformational rotation (axial)

-1'10°10 N

211010 N

-3-10-10 { Today

-4-10-10 Last checkpoint

-5 10'10

-6" 10'10

-7 10-10

O\‘\\\\‘\\\\‘\\\\‘\\\\
N
8]
%]
o
~N
(%]
-
Q
o

Time [s]

539



Deformational rotation (1st prin.)

510° [ N
#10° |- h

310° [

Today
= 210 [
Last checkpoint
110 |

-1-109 [+ .

0 25 50 75 100
Time [s]

Deformational rotation (2nd prin.)

25107

2107

Today

5 15107
Last checkpoint

1107 4

510 i

Time [s]

Deformational rotation (i) - rad

5100 [ ]

410°

3107 - Today

[rad]

L 1 Last checkpoint
2'10° -

110 —

Time [s]

540



[rad]

[rad]

[rad]

Deformational rotation (j) - rad

4109

3107
2:10°°

1-10°

Today

Last checkpoint

-2,5'1012

-5'10%2

-75102

11071

-1,25:101

7,5:101*

5107

2,510

-2,5107

25

50

75 100
Time [s]

Deformational rotation (axial) - rad

Today

Last checkpoint

0

25

50

75 100
Time [s]

Deformational rotation (1st prin.) - rad

Today

Last checkpoint

Time [s]

541



[rad]

[k N]

[k Nm]

Deformational rotation (2nd prin.) - rad

L ... ...

410° -

3107 - Today

L ] Last checkpoint
2:10° -

1.10-9 —

0 25 50 75 100
Time [s]

Damping force, i

Today

Last checkpoint

0 25 50 75 100
Time [s]

Damping moment, i

Today

Last checkpoint

T T e S S

Time [s]

542



Damping force, sum

[k N]
o

Today

Last checkpoint

50
Time [s]

Damping moment, sum

75

100

[k Nm]
o

Today

Last checkpoint

0 25

Node [Node RNA_node

50
Time [s]

| Tubular tower]

75

100

543



[m]

[m]

[m]

Position (x)

Today

Last checkpoint

o

Time [s]

Position (y)

0,04 —

0,02

Today

Last checkpoint

87,6

87,599

87,598

87,597

87,59

87,595

87,5%4

Time [s]

Position (z)

Today

Last checkpoint

o

Time [s]

544



[m]

[m]

[m]

Displacement (u)

Today

Last checkpoint

50 75
Time [s]

Displacement (v)

0,04 —

0,02

Today

Last checkpoint

-0,001 |
-0,002 |

-0,003 |

-0,004

-0,005

-0,006 [

25

50 75
Time [s]

Displacement (w)

Today

Last checkpoint

Time [s]

545



[m]

[m/s]

[m/(s s)]

0,05

0,04

0,03

0,02

0,01

0,04

0,01

0,06

0,05

0,04

0,03 |
002

001 |

0,03

Displacement magnitude

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

| | | |
0 25 50 75 100
Time [s]
Speed
| |
25 50 75 100
Time [s]
Acceleration, magnitude
. . | . . . . | |
0 25 50 75 100

Time [s]

546



[°]

Rotational displacement (ru)

-0,02

-0,04 —

-0,06 —

Today

Last checkpoint

25 50 75 100

Time [s]

Rotational displacement (rv)

410° [

210 |-

-210°

410 |-

Today

Last checkpoint

7,510 |
510 |

2510 |

-2,5'10°

-510°

7,510 |

25 50 75 100
Time [s]

Rotational displacement (rw)

Today

Last checkpoint

Time [s]

547



[°/s]

[°/(s $)]

0,07

0,05
0,04
0,03
0,02

001 f

0,04
0,03
0,02

0,01

01

0,02

Rotational displacement magnitude

0,06 |

0,08

0,06

0,04

Today
Last checkpoint
| | | |
25 50 75 100
Time [s]
Rotational speed
Today
Last checkpoint
I | L
25 50 75 100
Time [s]
Rotational acceleration mag
Today
Last checkpoint
| . . . . | . | | i .
25 50 75 100

Time [s]

548



[s]

i

Displacement period

39 - !

37 -

25 50 75 100
Time [s]

Displacement logarithmic decrement

25 50 75 100
Time [s]

Displacement damping ratio

0,075
0,05 |

0,025 |-

-0,025 - .

0,05 - -

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

549



Node [Node 1 | Tubular tower]

Position (x)

Today

Last checkpoint

Y S B

Time [s]

Position (y)

0,002 -

[m]

-0,002

Today

Last checkpoint

Time [s]

Position (z)

75

100

10
9,9998

9,999

[m]

9,99%4

9,9992

Today

Last checkpoint

9999 b L
0 25 50

Time [s]

75

100

550



[m]

[m]

[m]

Displacement (u)

0,004

0,002

-0,002

-0,0002

-0,0004

-0,0006

-0,0008 -

-0,001 =
0

25

50 75 100
Time [s]

Displacement (v)

25

50 75 100
Time [s]

Displacement (w)

25

50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

551



[m]

[m/s]

[m/(s s)]

Displacement magnitude

0,004 —

0,003 B Today

0,002 Last checkpoint

0,001 !

Time [s]

Speed

0,003 |-

Today
0,002

Last checkpoint

0,001

25 50 75 100
Time [s]

Acceleration, magnitude

0,005 -

0,004 |-

Today
0,003

Last checkpoint

0002 |

0,001 |

Time [s]

552



Rotational displacement (ru)

0,005 -

-0,005 —

-0,01 -

Today

Last checkpoint

7,510°
510° |

2510° |

25109 |
510 |

7,510% |

5'10°°

2,510

-2,5107

-510°

25

50

Rotational displacement (rv)

Time [s]

75

25

50

Rotational displacement (rw)

Time [s]

75

25

50

Time [s]

75

100
Today
Last checkpoint
| ,
100
1 Today
!
1 Last checkpoint
I
100

553



[°/s]

[°/(s $)]

Rotational displacement magnitude

0,0125 [~

0,0075 |-
0,005 -

0,0025 |-

Today

Last checkpoint

Time [s]

Rotational speed

100

0,01
0,0075
0,005

0,0025

Today

Last checkpoint

25 50 75
Time [s]

Rotational acceleration mag

100

0,015 -
0,01

0,005

Today

Last checkpoint

25 50 75
Time [s]

100

554



[s]

Displacement period

4,1 7]

Today

Last checkpoint

350y e
25 50 75 100

Time [s]

Displacement logarithmic decrement

M 5

05 [~
3 Today

Last checkpoint

25 50 75 100
Time [s]

Displacement damping ratio

o1 F -

[ Today
0,05 -

Last checkpoint

25 50 75 100
Time [s]

555



Blade [Time] [Blade 1]

Root force (magnitude)

Today
= ]
=
Last checkpoint
T I S U SR R
25 50 75 100
Time [s]
Root moment (magnitude)
200 — -
150 —
L Today
= L
£ L
= 100 [ ] Last checkpoint
50 -
0 \ \ \ \
0 25 50 75 100
Time [s]
Root moment (out-of-plane)
200 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ T
150 —
[ Today
g L
Z 100 -
= S 1 Last checkpoint
50 -
0 \ \ \ \
0 25 50 75 100

Time [s]

556



[k Nm]

[k Nm]

Root moment (in-plane)

-30

&

&
<]

8

O\\\‘\\\\‘\\\\‘\\\\

50
Time [s]

75

Root moment about shaft

100

-10

-20

@
<1

&

o
<]

8

O\\\‘\\\\‘\\\\‘\\\\

50
Time [s]

Pitch angle

75

100

25

50
Time [s]

75

100

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

557



[m]

[m]

[k Nm]

Tip deflection (out-of-plane)

-0,002
-0,004
-0,006

-0,008

0733392 |
0733391
073339 |
0,733389

0,733388

25 50 75
Time [s]

Tip deflection (in-plane)

100

25 50 75
Time [s]

Root torque

100

15 f

05 I

25

50 75
Time [s]

100

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

558



Sea

Surface elevation (origin)

Today

Last checkpoint

Time [s]

Dynamic pressure (origin)

w
[=]
1

bS]
o

=
o

Today

[k Pa]

Last checkpoint

N
o

N
S

@
<]

O\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\

25 50 75 100
Time [s]

Load case: 5.1

Rotor

559



[kw]

[k Nm]

[k N]

Power (aero)

2000
1500
1000

500

Time [s]

Torque (aero)

2500 [
2000
1500
1000

500

Time [s]

Thrust (aero)

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

560



9,25

9,2

9,15

91

[rpm]

9,05

89

Today

Last checkpoint

Time [s]

TSR

76

7,55

7,5

74

735 -

Today

Last checkpoint

Time [s]

Representative demanded pitch angle

Today

Last checkpoint

-3

o

Time [s]

561



[%]

[%]

[%]

Power coef. (CP)

0 25 50 75 100
Time [s]

Thrust coef. (CT)

Time [s]

Torque coef. (CQ)

0 25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

562



Tip speed

Today

[m/s]

Last checkpoint

Time [s]

1P (one revolution)

Today

[s]

— Last checkpoint

Time [s]

nP (blade passing)

224 | .

Today

[s]

- Last checkpoint

Time [s]

563



[m/s]

Azimuth angle

300 — =
L 1 Today
200 — -
[ 1 Last checkpoint
100 —
0 . . . I . . A . I . . . . I . . . I
0 25 50 75 100

Time [s]

Rotation per timestep

138 |

1,37

Today

1,36
[ Last checkpoint

1,35

Time [s]

Wind speed at hub, magnitude

11 T — T — T T T T T T T T — T — T

10 ]

Today

Last checkpoint

Time [s]

564



[°]

Wind angle at hub

Today

Last checkpoint

-0,005 —
-0,01

-0,015

-0,005
-0,01

-0,015

Today

Last checkpoint

Today

Last checkpoint

Time [s]

25 50 75 100
Time [s]
Yaw angle relative to forward
1 1 1 1
25 50 75 100
Time [s]
Yaw angle to reference direction
| . . . . | . . | |
25 50 75 100

565



Yaw error

-0,005 -

-0,01 -

-0,015

200000

100000

[Nm]
o

-100000

-200000

Generator

25

50

75
Time [s]

Torque about yaw axis

100

Today

Last checkpoint

Today

Last checkpoint

25

50

75
Time [s]

100

566



[Nm]

[k Nm]

Power (electrical)

1500

500

20000

15000

10000

5000

2000
1500

1000

Time [s]

Torque

Time [s]

Torque on main shaft

500

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

567



[k Nm]

[rpm]

[rpm]

400

200

-200

895

890

885

880

875

870

865

895

890

885

880

875

870

865

Torque diff. on main shaft

50 75 100
Time [s]

RPM

25

50 75 100
Time [s]

Filtered RPM

50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

568



Electricity production

40 - ] _ Today

[k Wh]

- ] Last checkpoint

20 .

0 25 50 75 100
Time [s]

Region

Today

Last checkpoint

0 25 50 75 100
Time [s]

Beam element [Element 1 | Tubular tower]

569



[k N]

[k N]

Axial force

-1000 |

~2000 g Today

-3000
Last checkpoint

-4000

-5000

-6000

25 50 75 100
Time [s]

O\‘\\\\‘\\\\‘\\\\

Shear force (1st prin. axis)

20

Today

Last checkpoint

-10

-20

25 50 75 100
Time [s]

o

Shear force (2nd prin. axis)

-200
Today

Last checkpoint

-600

Time [s]

570



[k N]

[k Nm]

[k Nm]

Shear force, mag.

Time [s]

Torque

150

100

50

-100

Today

Last checkpoint

Today

Last checkpoint

-150
0

-10000
-20000
-30000
-40000

-50000

Time [s]

Moment (1st prin. axis), i

o
N
8]
%]
o
~
%]
=
Q
o

Time [s]

Today

Last checkpoint

571



[k Nm]

[k Nm]

[k Nm]

4000

3000

2000

1000

Moment (2nd prin. axis), i

0 25 50 75 100

50000

40000

30000

20000

10000

40000

30000

20000

10000

Time [s]

Moment, mag., i

Time [s]

Moment (1st prin. axis), j

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

572



[k Nm]

[k Nm]

[M Pa]

Moment (2nd prin. axis), j

-1000 — =
-2000 — =

-3000 — -

-4000 = . . . | . . . . | . . . . | . . . . | . . —
0 25 50 75 100

Time [s]

Moment, mag., j

40000

30000

20000

10000

Time [s]

Max normal stress

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

573



Twist (structural)

0,0001 —

510

-5:10°% |-

-0,0001

Today

Last checkpoint

Time [s]

Twist (structural) - rad

100

210° -

1-10°

[rad]

-1-10°¢

-2'10°® . ) ) [ . ) o

Today

Last checkpoint

Time [s]

Deformed length

100

485 |
484995 |

48499 [

[m]

484985 |
4,8498 |

484975 |

] __ Today

{ Last checkpoint

Time [s]

574



B

B

Elongation

0,99999

0,99998

0,99997

0,9999

0,99995

0,99994

o

Time [s]

Strain energy

12500

10000

7500

5000

2500

Time [s]

Kinetic energy

‘Mmﬂmmm T

25

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

575



[

[°]

12500

10000

7500

5000

2500

0,015

00125 |-

00t |
0,0075
0,005 [

0,0025 |

0,015

00125 |-

0ot |
00075 |
0005

00025 |-

Mechanical energy

Time [s]

Deformational rotation (i)

Time [s]

Deformational rotation (j)

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

576



[°]

Deformational rotation (axial)

510

2,510

-2,510°

-510°

-7,510°

Today

Last checkpoint

25 50 75 100
Time [s]

Deformational rotation (1st prin.)

-0,0025
-0,005 f
-0,0075
0,01

-0,0125 |

-0,015 [-

Today

Last checkpoint

25 50 75 100
Time [s]

Deformational rotation (2nd prin.)

0,00125 =

0,001
0,00075 |
0,0005 |

0,00025 |

Today

Last checkpoint

25 50 75 100
Time [s]

577



[rad]

[rad]

[rad]

0,000

0,0002

0,000

0,0001

510

0,00025 —
0,0002
0,00015
0,0001 —

510°

1-10°

5107

-5-107

-1-10¢

Deformational rotation (i) - rad

25

L Today
15

Last checkpoint

-5

0 25 50 75 100
Time [s]

Deformational rotation (j) - rad

Today

Last checkpoint

Time [s]

Deformational rotation (axial) - rad

Today

Last checkpoint

Time [s]

578



[rad]

[rad]

[k N]

510%
-00001 |
-0,00015 |
-0,0002 |

-0,00025 |

210

1,5:10°

1107

510

Deformational rotation (1st prin.) - rad

Today

Last checkpoint

0 25 50 75 100
Time [s]

Deformational rotation (2nd prin.) - rad

Today

Last checkpoint

Time [s]

Damping force, i

Today

Last checkpoint

.37

25 50 75 100
Time [s]

579



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

.37

25

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

Time [s]

100

580



Beam element [Element 16 | Tubular tower]

[k N]

[k N]

Today

Last checkpoint

Today

Last checkpoint

Axial force
0
-1000
-2000
-3000
| L L L | L L L L | L | L L
0 25 50 75 100
Time [s]
Shear force (1st prin. axis)
20
10 I
0
_10 ;
20 L
: | | | |
0 25 50 75 100
Time [s]
Shear force (2nd prin. axis)

Today

Last checkpoint

25

50
Time [s]

75

100

581



[k N]

[k Nm]

[k Nm]

Shear force, mag.

Today

Last checkpoint

Today

Last checkpoint

50 75 100

Time [s]

Torque
150 - .
100 - 1
50 F i

of
-50 [ !
-100 - .
-150 L I B S S ]
0 25 50 75 100
Time [s]
Moment (1st prin. axis), i
0 i
-1000 - .
-2000 - -
-3000 - .
L 1 L L L L 1 L L L L 1 L L L L 1 ]
0 pL 50 75 100
Time [s]

Today

Last checkpoint

582



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

2000
1500

1000

500

Today

Last checkpoint

25 50 75 100
Time [s]

Moment, mag., i

3000
2000

1000

250

-250

-500

-750

-1000

Today

Last checkpoint

Time [s]

Moment (1st prin. axis), j

Today

Last checkpoint

25 50 75 100
Time [s]

O\\\‘\\\\‘\\\\

583



[k Nm]

[k Nm]

[M Pa]

Moment (2nd prin. axis), j

-500

-1000
-1500
-2000 +
: | L L L L | L L L L | L L L L |
0 25 50 75 100
Time [s]
Moment, mag., j
2000 - A VY VYA A VA A VA A A A
1500 -
1000 H .
500 .
0 I | | | |
0 25 50 75 100

Time [s]

Max normal stress

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

584



Twist (structural)

0,00075

0,0005

0,00025 —

-0,00025 —

-0,0005 |-

Today

Last checkpoint

Time [s]

Twist (structural) - rad

100

110

5 10*5 [

[rad]

-510°

Today

Last checkpoint

Time [s]

Deformed length

100

4,85

4,8499

[m]

4,8498

4,8497

Today

Last checkpoint

50 75
Time [s]

100

585



[

B

0,99998

0,99994

500

400

300

200

Elongation

Time [s]

Strain energy

Time [s]

Kinetic energy

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

586



1]

Mechanical energy

1000
750
500

250

Time [s]

Deformational rotation (i)

0,004
0,003
0,002

0,001

Time [s]

Deformational rotation (j)

0,0035 — 7
0,003
0,0025
0,002

0,0015 |

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

587



Deformational rotation (axial)

0,0002 [-

0,000t [

-0,0001 [

-0,0002

-0,0003 -

Time [s]

Deformational rotation (1st prin.)

100

-0,001

-0,002 -

-0,003

Time [s]

Deformational rotation (2nd prin.)

100

0,003
0,0025
0,002
0,0015
0,001 |

0,0005 |

Time [s]

100

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

588



[rad]

[rad]

[rad]

8'10

610"

410°

2:10°

610% |
510 |
4105 |
310°% |
210% |

110% |

410

2:10°°

-2'10°
-4'10°

-610°¢

Deformational rotation (i) - rad

-5 [

Today

Last checkpoint

5

0 25 50 75 100
Time [s]

Deformational rotation (j) - rad

Today

Last checkpoint

0 25 50 75 100
Time [s]

Deformational rotation (axial) - rad

Today

Last checkpoint

Time [s]

589



[rad]

[rad]

[k N]

-2'10°°

410°

5105
410°
310% |
210

110 |

Deformational rotation (1st prin.) - rad

__ Today
‘ Last checkpoint
T S SO SR
25 50 75 100
Time [s]
Deformational rotation (2nd prin.) - rad
Today

Last checkpoint

25 50 75 100
Time [s]

Damping force, i

Today

Last checkpoint

25 50 75 100
Time [s]

590



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

591



Beam element [Element 3 | Monopile]

[k N]

[k N]

[k N]

-2000

-4000

-6000

-8000

Axial force

Today

Last checkpoint

Time [s]

Shear force (1st prin. axis)

30

20

10

N
S) o

N
S

@
<1

Today

Last checkpoint

o T T

1000

500

-500

-1000

-1500

25

50 75
Time [s]

Shear force (2nd prin. axis)

100

Today

Last checkpoint

o

25

50 75
Time [s]

100

592



[k N]

[k Nm]

[k Nm]

Shear force, mag.

1750

1500

1250

1000

750

500

250

o

50 75
Time [s]

Torque

150

100

50

-100

Today

Last checkpoint

Today

Last checkpoint

-150

o

-20000

-40000

-60000

25

Time [s]

Moment (1st prin. axis), i

Today

Last checkpoint

Time [s]

593



[k Nm]

[k Nm]

[k Nm]

5000

4000

3000

2000

1000

o

-1000

60000

40000

20000

60000

40000

20000

Moment (2nd prin. axis), i

L O U B ]
0 25 50 75 100

Time [s]

Moment, mag., i
| L L L L | L L L L | L L L L |

0 25 50 75 100

Time [s]

Moment (1st prin. axis), j

25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

594



[k Nm]

[k Nm]

[M Pa]

1000

-1000

-2000

-3000

-4000

60000

50000

40000

30000

20000

10000

Moment (2nd prin. axis), j

Today

Last checkpoint

o

Time [s]

Moment, mag., j

Today

Last checkpoint

Time [s]

Max normal stress

Today

Last checkpoint

Time [s]

595



510

2,510

Twist (structural)

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

-2,510° I
5107 | L I
25 50 75 100
Time [s]
Twist (structural) - rad
110
5:107
- 0
-5:107
| L L L L | L L L L | |
0 25 50 75 100
Time [s]
Deformed length
5
4,99995
E L
4,9999
4,99985
| L L L L | L L L L | |
25 50 75 100
Time [s]

596



[

B

0,99999

0,99997

12500

10000

7500

5000

2500

0,004
0,003
0,002

0,001

Elongation

Today

Last checkpoint

25

50 75
Time [s]

Strain energy

100

Today

Last checkpoint

o

25

50 75
Time [s]

Kinetic energy

100

MMWMMMMMMWMMMWMWMMMWM’

Today

Last checkpoint

25

50 75
Time [s]

100

597



1]

12500

10000

7500

5000

2500

0,01 I
0,008
0,006
0,004

0,002

0,008
0,006
0,004

0,002 —

Mechanical energy

[ [ R R
0 25 50 75 100
Time [s]
Deformational rotation (i)
| | | |
0 25 50 75 100

Time [s]

Deformational rotation (j)

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

598



Deformational rotation (axial)

2105 |-

1-10°

-1-10° ;
-2:10°° L

-3-10°5 ;

Today

Last checkpoint

25 50 75
Time [s]

Deformational rotation (1st prin.)

100

-0,0025
-0,005

-0,0075

-001

Today

Last checkpoint

25 50 75
Time [s]

Deformational rotation (2nd prin.)

100

0,0006

0,0004 -

0,0002 -

Today

Last checkpoint

25 50 75
Time [s]

100

599



[rad]

[rad]

[rad]

oooo17s T T T R ——— — g
0,00015 — 7
0,000125 —
0,0001 — E
7,510
510°

2510° |

0,00015
0,000125
0,0001 7
7,510
510°

2510 |

4107

2:107

-2107

-4107

Deformational rotation (i) - rad

0 25 50 75 100
Time [s]

Deformational rotation (j) - rad

0 25 50 75 100
Time [s]

Deformational rotation (axial) - rad

0 25 50 75 100

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

600



[rad]

[rad]

[k N]

510
-0,0001 -

-0,00015

Deformational rotation (1st prin.) - rad

Today

Last checkpoint

50 75

0 25 100
Time [s]
Deformational rotation (2nd prin.) - rad

110 - .

7,510 — =
Today
510 -
Last checkpoint
2510 |- -
0f .
2,510 |- I Lo I ‘ .
0 25 50 75 100
Time [s]
Damping force, i

2| .
1 b i

[ Today
ol

. Last checkpoint
_1 — —
2 , i
3 | | |

0 25 50 75 100

Time [s]

601



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

602



Beam element [Element 4 | Monopile]

[k N]

[k N]

[k N]

Axial force

-2000

Today

-4000
Last checkpoint

-6000

-8000 =

Time [s]

Shear force (1st prin. axis)

20

10 .

Today

o
1

Last checkpoint

—
5]

]
S

O‘\\\\‘\\\\‘\\\\

@
<]

25 50 75 100
Time [s]

Shear force (2nd prin. axis)

500 — =

Today

-500 - ] Last checkpoint

-1000 —

-1500 - ) ) ) | ) ) ) ) | L ) ) | ) ) ) ) | ) ) 1
0 25 50 75 100
Time [s]

603



[k N]

[k Nm]

[k Nm]

Shear force, mag.

1500

1250

1000

750

500

250

o

25

150

100

50

-100

-150

o

-20000

-40000

-60000

25

50 75

Time [s]

Torque
T I L
50 75

Time [s]

Moment (1st prin. axis), i

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

604



[k Nm]

[k Nm]

[k Nm]

4000

3000

2000

1000

-1000

60000

50000

40000

30000

20000

10000

60000

50000

40000

30000

20000

10000

Moment (2nd prin. axis), i

o

Time [s]

Moment, mag., i

Time [s]

Moment (1st prin. axis), j

o

25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

605



[k Nm]

[k Nm]

[M Pa]

Moment (2nd prin. axis), j

-1000

-2000

-3000

-4000

25 50 75 100
Time [s]

o

Moment, mag., j

60000

50000

40000

30000

20000

10000

Time [s]

Max normal stress

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

606



510

2,510

Twist (structural)

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

-2,510° I
510% | T A !
25 50 75 100
Time [s]
Twist (structural) - rad
110
5:107
T [
- 0
-5107
| L L L L | L L L L | |
0 25 50 75 100
Time [s]
Deformed length
5
4,99995
E
4,9999
4,99985
| L L L L | L L L L | |
25 50 75 100
Time [s]

607



[

B

Elongation

0,99999

0,99998

0,99997

Time [s]

Strain energy

10000

8000

6000

4000

2000

Time [s]

Kinetic energy

0,07

0,06

0,05

E

0,03

o
o
N

o
o
=

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint




1]

10000

8000

6000

4000

2000

0,008
0,006
0,004

0,002 —

0,008
0,006
0,004

0,002

Mechanical energy

Time [s]

Deformational rotation (i)

Time [s]

Deformational rotation (j)

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

609



Deformational rotation (axial)

2105 [ ;

1-10°

Today

Last checkpoint

110 |- i
210% |- R
_3-10'5 ; ;

...y ]

0 25 50 75 100

Time [s]
Deformational rotation (1st prin.)
0

-0,002 -

Today

-0,004
[ Last checkpoint

-0,006

-0,008

Time [s]

Deformational rotation (2nd prin.)

0,0006 [~ .
0,0004 - .
Today
0,0002 — | Last checkpoint
0 .
I I I I
0 25 50 75 100

Time [s]

610



[rad]

[rad]

[rad]

Deformational rotation (i) - rad

0,00015 |- -

0,000125
0,0001 [
7510°
510% |

25105 |

B001s T
0000125 |
0,0001 |
7510° |
510° |

25105 |

4107

2:107

-2107

-4107

Today

Last checkpoint

0 25 50 75 100
Time [s]

Deformational rotation (j) - rad

0 25 50 75 100
Time [s]

Deformational rotation (axial) - rad

0 25 50 75 100

Time [s]

Today

Last checkpoint

Today

Last checkpoint

611



[rad]

[rad]

[k N]

-2,5'10°
-510% |
7,510
-0,0001
-0,000125

-0,00015 |

Deformational rotation (1st prin.) - rad

Today

Last checkpoint

50 75

25 100
Time [s]
Deformational rotation (2nd prin.) - rad
1105 | 1
7,5:10° N
Today
510°
Last checkpoint
2510 | .
of .
-2,510°6 L | | . . . . | | . _
0 25 50 75 100
Time [s]
Damping force, i
2| .
1 b ]
[ Today
of
. Last checkpoint
_1 — —
2 , ]
3L | [ R | |
0 25 50 75 100
Time [s]

612



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

613



Beam element [Element 6 | Monopile]

[k N]

[k N]

[k N]

Axial force
0 il
-2000 -
Today
-4000 - Last checkpoint
-6000 -
£ I P R B E R
0 25 50 75 100
Time [s]
Shear force (1st prin. axis)
20 s
10+ -
r Today
0 .
r Last checkpoint
_10 ; —
_20 :7 —
30 b \ N F | -
0 25 50 75 100
Time [s]
Shear force (2nd prin. axis)
0 ™ |
-200 ~ —
r Today
-400 — — Last checkpoint
_600 — f
I O E
0 25 50 75 100
Time [s]

614



[k N]

[k Nm]

[k Nm]

Shear force, mag.

600 —

400 —

200 [~

Today

q Last checkpoint

Time [s]

Torque

150

100

50

-100

-150

Today

Last checkpoint

o

-10000

-20000

-30000

-40000

-50000

-60000

Time [s]

Moment (1st prin. axis), i

Today

Last checkpoint

O\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\

25 50 75 100
Time [s]

615



[k Nm]

[k Nm]

[k Nm]

4000

3000

2000

1000

60000

50000

40000

30000

20000

10000

50000

40000

30000

20000

10000

O

Moment (2nd prin. axis), i

Today

Last checkpoint

Time [s]

Moment, mag., i

Today

Last checkpoint

Time [s]

Moment (1st prin. axis), j

Today

Last checkpoint

Time [s]

616



[k Nm]

[k Nm]

[M Pa]

Moment (2nd prin. axis), j

-1000

-2000

-3000

-4000

25 50 75 100
Time [s]

O

Moment, mag., j

60000

50000

40000

30000

20000

10000

Time [s]

Max normal stress

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

617



[rad]

[m]

510

2,510

-2,510°

-5107°

Twist (structural)

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

| | . . . . | |
25 50 75 100
Time [s]
Twist (structural) - rad
1106
5107
0
5107
1 1 L L L L 1 1
0 2 50 75 100
Time [s]
Deformed length
o
499998 |
4,99995 |
4,99993 |
49999 |
4,99988 |
4,99985 |
C 1 1 L L L L 1 1
b4 50 75 100
Time [s]

618



=

[

B

Elongation

0,999995 |
0,99999

0,999985

0,99998 |
0,999975 |-
099997 [-

£ . . . | . . . . | . . . . | . . . . | . . .

0 25 50 75 100

Time [s]
Strain energy

8000

6000

4000

2000

Time [s]

Kinetic energy

1,25

0,75

0,5

0,25

‘MA.J’JLNJMMMM DLt ol Ml i ot bl s 0 it it b

attde, vl ity of

o

25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

619



1]

8000

6000

4000

2000

0,008

0,006

0,004

0,002 —

0,008

0,006

0,004

0,002

Mechanical energy

Time [s]

Deformational rotation (i)

Time [s]

Deformational rotation (j)

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

620



Deformational rotation (axial)

2105 [ ;

1-10°

Today

Last checkpoint

110 |- i
-210% |- R
_3-10'5 ; ;

...y ]

0 25 50 75 100

Time [s]
Deformational rotation (1st prin.)
0

-0,002

Today

-0,004
L Last checkpoint

-0,006

-0,008 — =

Time [s]

Deformational rotation (2nd prin.)

0,0006 |- 8
0,0005 |- .

0,0004 - 4

[ Today
0,0003

0,0002 [ 3 Last checkpoint

0,0001 [ 8

T B B B B S et
0 25 50 75 100
Time [s]

621



[rad]

[rad]

[rad]

0,000125 |
00001 -
7510% |
510% |

2510% |

0000125 |
00001 -
7510%
510% |

2510° |

4107

2:107

-2107

-4107

0 25 50 75 100

Deformational rotation (i) - rad

Today

Last checkpoint

0 25 50 75 100
Time [s]

Deformational rotation (j) - rad

Today

Last checkpoint

0 25 50 75 100
Time [s]

Deformational rotation (axial) - rad

Time [s]

Today

Last checkpoint

622



[rad]

[rad]

[k N]

Deformational rotation (1st prin.) - rad

2510° |

__ Today

-5:10° |

-7,5°10° r Last checkpoint

-0,0001 |

-0,000125 |

Time [s]

Deformational rotation (2nd prin.) - rad

110

7,510

Today
510

Last checkpoint

2,510

0 25 50 75 100
Time [s]

Damping force, i

Today

Last checkpoint

0 25 50 75 100
Time [s]

623



[k Nm]

[k N]

[k Nm]

Damping moment, i

Today

Last checkpoint

50 75
Time [s]

Damping force, sum

100

Today

Last checkpoint

50 75
Time [s]

Damping moment, sum

100

Today

Last checkpoint

25

50 75
Time [s]

100

624



Beam element [Element 1 | Blade 1]

[k N]

[k N]

[k N]

-100
-150

-200

-50

Today

Last checkpoint

Today

Last checkpoint

100

-100

-200

Today

Last checkpoint

Axial force
| L L | L L L L | L L L | L L L
25 50 75 100
Time [s]
Shear force (1st prin. axis)
| | | |
25 50 75 100
Time [s]
Shear force (2nd prin. axis)
| | | |
25 50 75 100

Time [s]

625



[k N]

[k Nm]

[k Nm]

Shear force, mag.

250

200

150

100

50

Today

Last checkpoint

25

50 75 100
Time [s]

Torque

-60 —

-80 —

Today

Last checkpoint

2000

-2000

-4000

25

50 75 100
Time [s]

Moment (1st prin. axis), i

Today

Last checkpoint

25

50 75 100
Time [s]

626



[k Nm]

[k Nm]

[k Nm]

Moment (2nd prin. axis), i

4000 [

1000 |

7000 -
6000 |-

5000 |-

3000 |

2000 |

Today

Last checkpoint

25 50 75
Time [s]

Moment, mag., i

100

8000

6000

4000

2000

4000

2000

-2000

Today

Last checkpoint

25 50 75
Time [s]

Moment (1st prin. axis), j

100

Today

Last checkpoint

25 50 75
Time [s]

100

627



[k Nm]

[k Nm]

Moment (2nd prin. axis), j

-1000

-2000

-3000 Today

-4000 Last checkpoint

-5000

-6000

-7000

O\\‘\\\\‘\\\\‘\\\\‘\\\\
N
81
(%)
o
~
(%
=
(=]
(=]

Time [s]

Moment, mag., j

8000

6000 — =

[ 1 __ Today

4000 - -
t 1 Last checkpoint

2000 -

Time [s]

Twist (structural)

0,01

0,005

Today

Last checkpoint

-0,005

-0,01

O\\\‘
N
%]
[54]
o
N
5]
=
Q
o

Time [s]

628



[rad]

[m]

Twist (structural) - rad

0,0002 —

0,0001 -

-0,0001 —

-0,0002 —

Today

Last checkpoint

25

Time [s]

Deformed length

0,199895 -

0,199892

0,19989

0,199887

0,199885 |-

0,199882 |~

Time [s]

Elongation

1,00006 [~

1,00005

1,00004
\
\
1,00003 |
\
1,00002

1,00001 [~

Today

Last checkpoint

Today

Last checkpoint

Time [s]

629



1]

[

B

Strain energy

300

250

200

150

100

50

Today

Last checkpoint

o

25

50 75
Time [s]

Kinetic energy

100

50 -

© !\/\/\/\JJV\A/\/W

Today

Last checkpoint

25

50 75
Time [s]

Mechanical energy

100

500

400 —
300 —

200

100

Today

Last checkpoint

25

50 75
Time [s]

100

630



Deformational rotation (i)

0,0025 [~
0,002 -

0,0015

0,001

0,0005

Today

Last checkpoint

25

50

Time [s]

75

Deformational rotation (j)

100

0,0025 |-
0,002 [~

0,0015 -

0,0005

Today

Last checkpoint

25

50

Time [s]

75

Deformational rotation (axial)

100

810 |-
610°
410° -

210

Today

| Last checkpoint

25

50

Time [s]

75

100

631



[rad]

0,001 —

0,0005

-0,0005
-0,001

-0,0015

0,0015

0,0005

410°
310
210°

1-10°

Deformational rotation (1st prin.)

Today

Last checkpoint

Time [s]

| | | | ]
25 50 75 100
Time [s]
Deformational rotation (2nd prin.)
L B Today
_ Last checkpoint
| | | |
25 50 75 100
Time [s]
Deformational rotation (i) - rad
Today
7 Last checkpoint
| | | |
25 50 75 100

632



[rad]

[rad]

[rad]

Deformational rotation (j) - rad

410
310° -
210°

1-10°

Today

Last checkpoint

1510
1,2510°
110 |
75107 |
5107

25107 ]

1-10°

21105

2110 -

25 50 75 100
Time [s]
Deformational rotation (axial) - rad
{ __ Today
] Last checkpoint
| | | |
25 50 75 100
Time [s]
Deformational rotation (1st prin.) - rad
B Today
Last checkpoint
| | | |
25 50 75 100

Time [s]

633



[rad]

[k N]

[k Nm]

Deformational rotation (2nd prin.) - rad

410° |
3105
210

1-10°

Today

Last checkpoint

50

Damping force, i

Time [s]

75

100

Today

Last checkpoint

50

Time [s]

75

Damping moment, i

100

Today

Last checkpoint

0 25

50

Time [s]

75

100

634



Damping force, sum

[k N]
o

Today

Last checkpoint

Damping moment, sum

Time [s]

75

100

[k Nm]
o

Today

Last checkpoint

Beam element [Element 25 | Blade 1]

Time [s]

75

100

635



[k N]

[k N]

[k N]

Axial force

Today

Last checkpoint

Time [s]

Shear force (1st prin. axis)

-100

Today

Last checkpoint

0 25 50 75 100
Time [s]
Shear force (2nd prin. axis)

40 —
20 i H

: Today

0 o —

r Last checkpoint
_20 - —
_40 — —

oy L

0 25 50 75 100

Time [s]

636



[k N]

[k Nm]

[k Nm]

Shear force, mag.

125

100 —

75 [

50

25

Today

Last checkpoint

25 50 75

Time [s]

Torque

100

10

30 -

20 -

Today

— Last checkpoint

500

250

-250

-500

-750

25

50 75
Time [s]

Moment (1st prin. axis), i

100

Today

Last checkpoint

Time [s]

637



[k Nm]

[k Nm]

[k Nm]

1500

1000

2000

-250

-500 =

Moment (2nd prin. axis), i

500

25

50 75
Time [s]

Moment, mag., i

100

1500
1000

500

25

50 75
Time [s]

Moment (1st prin. axis), j

100

500

250

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

638



[k Nm]

[k Nm]

[°]

Moment (2nd prin. axis), j

-500

-1000

-1500

25

50
Time [s]

Moment, mag., j

75

100

1750 F
1500 [

1250 |-

1000
750 |
500 |

250 F

25

50
Time [s]

Twist (structural)

75

100

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

Time [s]

639



Twist (structural) - rad

0,015

0,01

0,005

-0,005

-0,01

0,015

[rad]
o
L L L B I B BN B

Today

Last checkpoint

o
N
51
%3]
o
N
g
=
o
o

Time [s]

Deformed length

2,0006

2,0005

2,0004

[m]

2,0003

2,0002

2,0001

Time [s]

Elongation

1,0003

1,00025

1,0002

— 100015

1,0001

1,00005

Time [s]

Today

Last checkpoint

Today

Last checkpoint

640



[

B

B

Strain energy

4000 —

3000 —

2000

1000

25 50 75
Time [s]

Kinetic energy

100

250000

200000

150000 [~

100000

50000

25 50 75
Time [s]

Mechanical energy

250000

200000

150000

100000 -

50000 [~

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

641



[°]

0125 |-

01

01

0,075 |
005

0,025 |

-0,01
-0,02

-0,03

Deformational rotation (i)

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

Time [s]

| | | |
25 50 75 100
Time [s]
Deformational rotation (j)
| | | |
25 50 75 100
Time [s]
Deformational rotation (axial)
| . . . | . . . . | | . . .
0 25 50 75 100

642



Deformational rotation (1st prin.)

0,01 4

0,005 |

Today

Last checkpoint

-0,005 — -

-0,01 ]

0 25 50 75 100
Time [s]

Deformational rotation (2nd prin.)

015 - 1
0,125 [-

01f

Today

= 0075 |
Last checkpoint
0,05

0,025 |

Time [s]

Deformational rotation (i) - rad

0,0025 - =

0,002 |- ]

Today
0,0015 o

[rad]

Last checkpoint

0,001 - 4

0,0005 -

Time [s]

643



[rad]

[rad]

[rad]

0,0025

0,002

0,0015

0,001

0,0005

-0,0001 |

-0,0002

-0,0003

-0,0004 |

-0,0005

-0,0006

0,0002

0,0001

-0,0001

-0,0002

Deformational rotation (j) - rad

Today

Last checkpoint

25

50

75 100
Time [s]

Deformational rotation (axial) - rad

Today

Last checkpoint

25

50

75 100
Time [s]

Deformational rotation (1st prin.) - rad

Today

Last checkpoint

75 100
Time [s]

644



[rad]

[k N]

[k Nm]

00025 -
0002
0,0015 |
0001

0,0005 |-

0 25 50 75 100

Deformational rotation (2nd prin.) - rad

Today

Last checkpoint

Time [s]

Damping force, i

Today

Last checkpoint

25 50 75 100
Time [s]

Damping moment, i

Today

Last checkpoint

.37

25 50 75 100
Time [s]

645



Damping force, sum

[k N]
o

Today

Last checkpoint

50
Time [s]

Damping moment, sum

75

100

[k Nm]
o

Today

Last checkpoint

0 25

Node [Node RNA_node

50
Time [s]

| Tubular tower]

75

100

646



[m]

[m]

[m]

Position (x)

-0,01 3
0,02 |- . Today

[ Last checkpoint
-0,03
_0,04 = .

O S BN P S SR R

0 25 50 75 100

Time [s]
Position (y)
. L

-0,1

Today
-0,2

Last checkpoint

-03

o

25 50 75 100
Time [s]

Position (z)

87,6

87,598

Today

87,596 Last checkpoint

87,594 -

Time [s]

647



[m]

[m]

[m]

-0,01
-0,02
-0,03

-0,04

Displacement (u)

25

50

Displacement (v)

Time [s]

75

100

-0,002

-0,004

-0,006

25

50

Displacement (w)

Time [s]

75

100

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

648



[m]

[m/s]

[m/(s s)]

Displacement magnitude

Time [s]

Speed

03 | >

02 F -

Time [s]

Acceleration, magnitude

05 4

04 [ N

0 25 50 75 100
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

649



[°]

Rotational displacement (ru)

Today

Last checkpoint

Time [s]

Rotational displacement (rv)

-0,02

Today

Last checkpoint
-0,04 — B POi

0,06 .

Time [s]

Rotational displacement (rw)

0,002 - -
L | Today

Last checkpoint

-0,002

-0,004 — !

Time [s]

650



[°/s]

[°/(s $)]

03

0,2

01

038

0,6

04

0,2

Rotational displacement magnitude

Today

Last checkpoint

Time [s]

Rotational speed

Today

Last checkpoint

Time [s]

Rotational acceleration mag

Today

Last checkpoint

Time [s]

651



[s]

i

Displacement period

42 -

Today

Last checkpoint

25 50 75 100
Time [s]

Displacement logarithmic decrement

Today

Last checkpoint

015 [

0,05 f

25 50 75 100
Time [s]

Displacement damping ratio

01|

Today

Last checkpoint

Time [s]

652



Node [Node 1 | Tubular tower]

-0,0005

[m]

-0,001

-0,0015

-0,002

-0,005 -

001 |

[m]

0,015 |
002 |

0,025 |

10

9,9998

[m]

9,99%4
9,9992 -

9,999

9,999

Position (x)

Time [s]

Position (y)

100

25

50 75
Time [s]

Position (z)

100

25

50 75
Time [s]

100

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

653



[m]

[m]

[m]

Displacement (u)

-0,0005 . Today

0,001 - Last checkpoint

-0,0015 — !

-0,002 - R S SRR SRS S
0 25 50 75 100
Time [s]

Displacement (v)

-0,005

Toda
-0,01 y

Last checkpoint
-0,015 poi

-0,02

-0,025

25 50 75 100
Time [s]

O\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\

Displacement (w)

-0,0002 !

-0,0004 = Today

Last checkpoint
-0,0006 . -

-0,0008 =

000t - oy

Time [s]

654



Displacement magnitude

0,025

Today

0,015

[m]

Last checkpoint
0,01

0,005

Time [s]

Speed

0,02 !

0,015 — =

L 1 Today

[m/s]

0,01 H u
Last checkpoint

0,005 H -

Time [s]

Acceleration, magnitude

0,05

0,04

Today
0,03

[m/(s s)]

Last checkpoint

0,02

0,01

o

Time [s]

655



Rotational displacement (ru)

Today

Last checkpoint

Time [s]

Rotational displacement (rv)

-0,002 . Today

[ Last checkpoint
-0,004 — '

-0,006 |

Time [s]

Rotational displacement (rw)

0'0004 T T T T T T T T T T T T T T T T T T T T T pun
0,0003 [- -

0,0002 |- ]

Today

0,0001 |

Last checkpoint

-0,0001 |

-0,0002 [ .

-0,0003 [ 4

Time [s]

656



Rotational displacement magnitude

0,08
0,06
0,04

0,02

Today

Last checkpoint

Time [s]

Rotational speed

0,06 —

0,04

[°/s]

Today

Last checkpoint

25 50 75
Time [s]

Rotational acceleration mag

100

0,25

[°/(s $)]

Today

Last checkpoint

25 50 75
Time [s]

100

657



[s]

Displacement period

Today

Last checkpoint

25 50 75 100
Time [s]

Displacement logarithmic decrement

Today

Last checkpoint

_0,5 - —

Time [s]

Displacement damping ratio

01|

005 [
[ Today

Last checkpoint

-0,05 |-

015 |- .

25 50 75 100
Time [s]

658



Blade [Time] [Blade 1]

[k N]

[k Nm]

[k Nm]

Root force (magnitude)

Today

Last checkpoint

8000

6000

4000

2000

6000 |

4000 |

3000 [

1000 |

Today

Last checkpoint

5000 |

2000 |

Today

{ Last checkpoint

Time [s]

25 50 75 100
Time [s]
Root moment (magnitude)
| | | L L L L |
25 50 75 100
Time [s]
Root moment (out-of-plane)
W W W
25 50 75 ‘ ‘ ‘ ‘ 100

659



4000

2000

Root moment (in-plane)

Today

| Last checkpoint

25

50

Time [s]

75

Root moment about shaft

25

50

Pitch angle

Time [s]

75

E
=
=

0

-2000

4000

2000
E
=
=

0

-2000

3 .

L

L

& of

_1 =

oL

_3 L

0

25

50

Time [s]

75

100
N
Today
| Last checkpoint
I
100
Today
Last checkpoint
I
100

660



[m]

[m]

[k Nm]

Tip deflection (out-of-plane)

Today

Last checkpoint

08

40

30

20

10

-10

-20

50 75

0,6
04

0,2

25 100
Time [s]
Tip deflection (in-plane)
N Today
T Last checkpoint
| [ |
0 25 50 75 100
Time [s]
Root torque
[ i Today
’ E Last checkpoint
‘H
- | R S S | I
0 25 50 75 100
Time [s]

661



Sea

Surface elevation (origin)

Today

Last checkpoint

Time [s]

Dynamic pressure (origin)

w
[=]
1

bS]
o

=
o

Today

[k Pa]

Last checkpoint

N
o

N
S

@
<]

O\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\

25 50 75 100
Time [s]

662



