Regression test

Test run started 2025-08-27T02:12:44Z
Ashes version: 3.32.0

TurbSim benchmark

Load case set 1

Load case Time series Error score

Turb1 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

Turb2 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
Turb3 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
Turb4 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
TU rb 5 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
TU rb 6 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
Turb?7 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
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Rotor

[kw]

1500 2000
Time [s]

Power (aero)

6000

4000

2000 —

Today

Last checkpoint

o

1500 2000
Time [s]

11



[k Nm]

[k N]

[rpm]

Torque (aero)

6000 —

4000

2000 —

500 1000 1500 2000
Time [s]

Thrust (aero)

Time [s]

RPM

13

12

1

10

o

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

12



]

[%]

15

Time [s]

Representative demanded pitch angle

500 1000 1500 2000 2500 3000 3500

Time [s]

Power coef. (CP)

100
80 -
60

|
|

20 -

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

500 1000 1500 2000 2500 3000 3500
Time [s]

13



[%]

[%]

[m/s]

Thrust coef. (CT)

100

60

. P
500 1000 1500 2000 2500 3000 3500
Time [s]

Torque coef. (CQ)

0 -
E S (S P IO EE
0 500 1000 1500 2000 2500
Time [s]
Tip speed
6 - i
67 F -
66 — i
65 i
64 I —
63 . O O B (RO
0 500 1000 1500 2000 2500 3000 3500
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

14



[s]

[s]

w
[=]
o

n
(=]
o

[°]

—_
(=]
o

1P (one revolution)

Today

Last checkpoint

L ]
0 500 1000 1500 2000 2500 3000 3500

Time [s]

nP (blade passing)

Today

Last checkpoint

gy ]
0 500 1000 1500 2000 2500 3000 3500

Time [s]

Azimuth angle

Today

500 1000 1500 2000 2500 3000 3500
Time [s]

Last checkpoint

\
\\
J
\I

0

o

15



Rotation per timestep

Today

[°]

Last checkpoint

500 1000 1500 2000 2500 3000 3500
Time [s]

Wind speed at hub, magnitude

[m/s]

[ _______ Today

Last checkpoint

500 1000 1500 2000 2500 3000 3500
Time [s]

Wind angle at hub

Today

I Last checkpoint

500 1000 1500 2000 2500 3000 3500
Time [s]

16



Yaw angle relative to forward

[°]

Today

Last checkpoint

PR
1000 1500 2000 2500
Time [s]

Yaw angle to reference direction

Today

Last checkpoint

1000 1500 2000 2500

Today

Last checkpoint

Time [s]
Yaw error
P O U BN B
1000 1500 2000 2500
Time [s]

17



[Nm]

Torque about yaw axis

410° |-

2:10°

-2:10°

4106

. |
500 1000 1500 2000 2500 3000 3500
Time [s]

Load case: Turb3

Rotor

[kw]

Power (aero)

4000 [~

2000 —

500 1000 1500 2000 2500
Time [s]

Today

Last checkpoint

Today

Last checkpoint

18



[k Nm]

[k N]

[rpm]

Torque (aero)

6000

4000

2000 —

Today

Last checkpoint

600

400

200

13

12

1

10

500 1000 1500 2000
Time [s]

Thrust (aero)

500 1000 1500 2000
Time [s]

RPM

o

Time [s]

Today

Last checkpoint

Today

Last checkpoint

19



]

d Today

Last checkpoint

1000 1500 2000 2500
Time [s]

Representative demanded pitch angle

3500

Today

2L

Last checkpoint

1000 1500 2000 2500
Time [s]

Power coef. (CP)

3000

3500

[%]

Today

Last checkpoint

1000 1500 2000 2500
Time [s]

3000

3500

20



[%]

[%]

[m/s]

Thrust coef. (CT)

70

50 -

30

20 -

10

Time [s]

Torque coef. (CQ)

10

25

Time [s]

Tip speed

&

(<]
N

&

fe2)
a

R

N
()
o L e B B By B B

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

21



1P (one revolution)

9 L
8| ]
7 ]
[ Today
w6
[ Last checkpoint
5[ ]
4 ; -
3 T T N U E O S
0 500 1000 1500 2000 2500 3000 3500
Time [s]
nP (blade passing)
5
af 4
3L i
[ Today
w2
[ Last checkpoint
L ]
0 ; -
T S O B
0 500 1000 1500 2000 2500 3000 3500

Time [s]

Azimuth angle

22



Rotation per timestep

[°]

Today

Last checkpoint

500 1000 1500 2000 2500 3000 3500

Time [s]

Wind speed at hub, magnitude

17,5
15

\
125 |
I

10 -

[m/s]

75 |-

25

Today

Last checkpoint

500 1000 1500 2000 2500 3000 3500

Time [s]

Wind angle at hub

-20

Today

Last checkpoint

o

500 1000 1500 2000 2500 3000 3500

Time [s]

23



Yaw angle relative to forward

[°]

Today

Last checkpoint

PR
1000 1500 2000 2500
Time [s]

Yaw angle to reference direction

Today

Last checkpoint

1000 1500 2000 2500

Today

Last checkpoint

Time [s]
Yaw error
P O U BN B
1000 1500 2000 2500
Time [s]

24



[Nm]

Torque about yaw axis

2:10°

1'10° f
|
\

-1:108

21108

Today

Last checkpoint

. |
500 1000 1500 2000 2500 3000 3500
Time [s]

Load case: Turb4

Rotor

[kw]

Power (aero)

8000
fl
4000

2000 -

Today

Last checkpoint

500 1000 1500 2000 2500
Time [s]

25



[k Nm]

[k N]

[rpm]

Torque (aero)

6000

4000

2000 -

0 500 1000 1500 2000

Time [s]

Thrust (aero)

800 —

6o [1

400

200 -

500 1000 1500 2000
Time [s]

RPM

13

12

1

10

o

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

26



125 F E

10 -

]

P P
0 500 1000 1500 2000 2500 3000 3500
Time [s]

Representative demanded pitch angle

2L ]

Y T s O B B
0 500 1000 1500 2000 2500 3000 3500

Time [s]

Power coef. (CP)

50

30

[%]

20

10 -

I S S (N S S AR SR
0 500 1000 1500 2000 2500 3000 3500

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

27



[%]

[%]

[m/s]

10

7,5

25

&

(<]
N

&

fe2)
a

£y

[}
w

Thrust coef. (CT)

L TS [ S S R S T ST N |
0 500 1000 1500 2000 2500 3000 3500
Time [s]
Torque coef. (CQ)
I
\
i
L L Y S S SRS SRR
0 500 1000 1500 2000 2500 3000 3500
Time [s]
Tip speed
L | R T T e e s M S A et et Il el Sl Wl Wl | 1
0 500 1000 1500 2000 2500 3000 3500
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

28



1P (one revolution)

9 L
8| ]
7 ]
[ Today
w6
[ Last checkpoint
5[ ]
4 ; -
3 T T N U E O S
0 500 1000 1500 2000 2500 3000 3500
Time [s]
nP (blade passing)
5
af 4
3L i
[ Today
w2
[ Last checkpoint
L ]
0 ; -
T S O B
0 500 1000 1500 2000 2500 3000 3500

Time [s]

Azimuth angle

29



[°]

[m/s]

Rotation per timestep

1000 1500 2000 2500 3000 3500

Time [s]

Wind speed at hub, magnitude

20 -

15

10

500

1000 1500 2000 2500 3000 3500

Time [s]

Wind angle at hub

500

1000 1500 2000 2500 3000 3500

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

30



Yaw angle relative to forward

[°]

Today

Last checkpoint

PR
1000 1500 2000 2500
Time [s]

Yaw angle to reference direction

Today

Last checkpoint

1000 1500 2000 2500

Today

Last checkpoint

Time [s]
Yaw error
P O U BN B
1000 1500 2000 2500
Time [s]

31



[Nm]

Load case: Turb5

4100

2:10°

-2108

-4108

Rotor

[kw]

Torque about yaw axis

Today

Last checkpoint

1500

2000

Time [s]

Power (aero)

8000

6000 |

4000

2000 —

Today

Last checkpoint

1500

Time [s]

32



[k Nm]

[k N]

[rpm]

Torque (aero)

4000

2000 —

1500 2000 2500
Time [s]

Thrust (aero)

800 —

600

400 —

200 [~

1500 2000 2500 3000 3500
Time [s]

RPM

13

12

1

10

o

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

33



]

[%]

12,5

10

7,5

P P
500 1000 1500 2000 2500 3000 3500
Time [s]

Representative demanded pitch angle

-2

o

500 1000 1500 2000 2500 3000 3500
Time [s]

Power coef. (CP)

30

20

10 -

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

34



[%]

[%]

[m/s]

10

7,5

2,5

&

(<]
N

&

fe2)
a

£y

[}
w

Thrust coef. (CT)

|
S T T T S TS T TSSO AN S SR |
0 500 1000 1500 2000 2500 3000 3500
Time [s]
Torque coef. (CQ)
I
\
i
L I [ S S ) NSNS S S SO
0 500 1000 1500 2000 2500 3000 3500
Time [s]
Tip speed
L e e e ] 1
0 500 1000 1500 2000 2500 3000 3500
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

35



1P (one revolution)

9 L
8| ]
7 ]
[ Today
w6
[ Last checkpoint
5[ ]
4 ; -
3 T T N U E O S
0 500 1000 1500 2000 2500 3000 3500
Time [s]
nP (blade passing)
5
af 4
3L i
[ Today
w2
[ Last checkpoint
L ]
0 ; -
T S O B
0 500 1000 1500 2000 2500 3000 3500

Time [s]

Azimuth angle

36



[°]

[m/s]

15

10

Rotation per timestep

500 1000 1500 2000 2500 3000 3500
Time [s]

Wind speed at hub, magnitude

20

-40

500 1000 1500 2000 2500 3000 3500
Time [s]

Wind angle at hub

500 1000 1500 2000 2500 3000 3500
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

37



Yaw angle relative to forward

[°]

Today

Last checkpoint

PR
1000 1500 2000 2500
Time [s]

Yaw angle to reference direction

Today

Last checkpoint

1000 1500 2000 2500

Today

Last checkpoint

Time [s]
Yaw error
P O U BN B
1000 1500 2000 2500
Time [s]

38



[Nm]

Load case: Turb6

Torque about yaw axis

4106 -

2'10°

-2:10°

-4'10°

Today

Last checkpoint

Rotor

[kw]

1500

2000
Time [s]

Power (aero)

8000

4000

2000 —

Today

Last checkpoint

1500

Time [s]

39



[k Nm]

[k N]

[rpm]

Torque (aero)

8000 —

6000

4000

2000 -

0 500 1000 1500 2000 2500
Time [s]

Thrust (aero)

800 — -

600 !

200 |~ !

0 S S S |
0 500 1000 1500 2000 2500 3000 3500

Time [s]

RPM

12

1

10

o
g
g
g

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

40



]

[%]

12,5

10

7,5

P P
500 1000 1500 2000 2500 3000 3500
Time [s]

Representative demanded pitch angle

-2

o

500 1000 1500 2000 2500 3000 3500
Time [s]

Power coef. (CP)

30

20 -

10 -

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

41



[%]

[%]

[m/s]

10

75

2,5

&

(<]
N

&

fe2)
a

£y

[}
w

Thrust coef. (CT)

|
S T T T S TS T TSSO AN S SR |
0 500 1000 1500 2000 2500 3000 3500
Time [s]
Torque coef. (CQ)
!
\
‘h
L I [ S S ) NSNS S S SO
0 500 1000 1500 2000 2500 3000 3500
Time [s]
Tip speed
L e e e ] 1
0 500 1000 1500 2000 2500 3000 3500
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

42



[s]

[s]

w
[=]
o

n
(=]
o

[°]

—_
(=]
o

1P (one revolution)

Today

Last checkpoint

L ]
0 500 1000 1500 2000 2500 3000 3500

Time [s]

nP (blade passing)

Today

Last checkpoint

gy ]
0 500 1000 1500 2000 2500 3000 3500

Time [s]

Azimuth angle

Today

500 1000 1500 2000 2500 3000 3500
Time [s]

Last checkpoint

\
\\
J
\I

0

o

43



[°]

[m/s]

15

10

Rotation per timestep

500 1000 1500 2000 2500 3000 3500
Time [s]

Wind speed at hub, magnitude

20

-40

500 1000 1500 2000 2500 3000 3500
Time [s]

Wind angle at hub

500 1000 1500 2000 2500 3000 3500
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

44



Yaw angle relative to forward

[°]

Today

Last checkpoint

PR
1000 1500 2000 2500
Time [s]

Yaw angle to reference direction

Today

Last checkpoint

1000 1500 2000 2500

Today

Last checkpoint

Time [s]
Yaw error
P O U BN B
1000 1500 2000 2500
Time [s]

45



Torque about yaw axis

4106

2'10°

[Nm]

-2-106

-4'106

Load case: Turb7

Rotor

. |
1000 1500 2000 2500 3000 3500
Time [s]

Power (aero)

[kw]

2000 —

Today

Last checkpoint

Today

Last checkpoint

1000 1500 2000 2500
Time [s]

46



[k Nm]

[k N]

[rpm]

200

13

12

1

10

Torque (aero)

500 1000 1500 2000
Time [s]

Thrust (aero)

Time [s]

RPM

o

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

47



17,5

15

12,5

10

]

75

2,5

P P
500 1000 1500 2000 2500 3000 3500
Time [s]

Representative demanded pitch angle

-2

o

500 1000 1500 2000 2500 3000 3500
Time [s]

Power coef. (CP)

[%]

10

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

48



[%]

[m/s]

Thrust coef. (CT)

25

68

(<]
N

&

fe2)
a

£y

[}
w

1000

Time [s]

Torque coef. (CQ)

L | [ N S S IO IO R
0 500 1000 1500 2000 2500 3000 3500
Time [s]
Tip speed
| L. O O Y FRT R
0 500 1000 1500 2000 2500 3000 3500
Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

49



[s]

[s]

w
[=]
o

n
(=]
o

[°]

—_
(=]
o

1P (one revolution)

Today

Last checkpoint

L ]
0 500 1000 1500 2000 2500 3000 3500

Time [s]

nP (blade passing)

Today

Last checkpoint

gy ]
0 500 1000 1500 2000 2500 3000 3500

Time [s]

Azimuth angle

Today

500 1000 1500 2000 2500 3000 3500
Time [s]

Last checkpoint

\
\\
J
\I

0

o

50



[°]

[m/s]

Rotation per timestep

6 ———— ————— ———— ————
st ]
4 ]
[ Today
N
[ Last checkpoint
2k .
1h .
ol v v v e e e e
500 1000 1500 2000 2500 3000 3500
Time [s]
Wind speed at hub, magnitude
20|
15 i
|! W‘ Today
| |
I\ I
10 W Last checkpoint
5 - -
ol e e e e
0 500 1000 1500 2000 2500 3000 3500
Time [s]
Wind angle at hub
Today

Last checkpoint

T S S T S S S S S RO IR |
0 500 1000 1500 2000 2500 3000 3500

Time [s]




Yaw angle relative to forward

[°]

Today

Last checkpoint

PR
1000 1500 2000 2500
Time [s]

Yaw angle to reference direction

Today

Last checkpoint

1000 1500 2000 2500

Today

Last checkpoint

Time [s]
Yaw error
P O U BN B
1000 1500 2000 2500
Time [s]

52



[Nm]

Torque about yaw axis

5'10°

2,5'10°

I
I
1

0
-2,5°10° —
-5:10° |~
e b e e e
0 500 1000 1500 2000 2500 3000 3500
Time [s]

Today

Last checkpoint

53



