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* Current focus is probably more on acquisition platforms than on
measuring devices.

 Quality of measured data is key.

 Machine learning blindly will not provide satisfactory insights into
machine behaviour.

* Previous assessment of risks and business priorities are important in
order to take advantage of analysis output.
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Pitch angle vs. Particles.

1ISO 04:
e particles above 4 um.

ISO 14:

 particles above 14 um.

Direct correlation.

Correlations — Pitch angle vs. Particles
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 Segmented power cuve.

* Binning the wind speed

axis.
* Mean and variance
within bins for curve mesons
fitting. -~
 Upper and lower
bounds computation. o
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o AT TEN2 Normality model
* Two examples — Power Curves

* Different control systems.
e MOO09 shows more signs of wear — from visual inspection.

750~ 750-
Parameter
Parameter s
_ o excluded
g 500 - excluded g 500 -
T fitted curve o fitted curve
: —*~ input 2 = input
E = |ower bound E — lower bound
bound
pperhen - upper bound
e 250~
250
0- 0-
| ! !
0 5 10 15 20 0 10 ) 20
Wind Speed

Wind Speed



‘ AT T EN2 Normality model
vance onitoring lechnotogles

[+] [}
© °
b s B a x O = 5 2
s 0= o = [ 4
* . 3ce5cxs583 §c3s
d ‘i(lj\;f’}.?ﬁr © OSsS 22c
53 oo o8 060 > 5 00 9 S
38858388y BA53 £258¢8 4
;}Li‘)raLL:é"z’%&v“h"Y 2P 88553 s A T e
82§ 5588852900 §8 5352288822233
< ¢ Coa<<<ba?22® <0 rF->>0049< Do 222
£ 1 -ty
Actva = B B aca Il - HBE
- o) le
. Pitch Angle ...[ }- 08 Pitch Angle . . -
+ 1ol
[ J . TempAceiteMut ..... i TempAceiteMulti . ERR
Velocidad Generador . -
Velocidad Generador G o .
elocidad Viento
. . . Velocidad Viento = .. 04 . Sy l\ 8 -
— itch Rate Min
° Pitch control is more erratic Pich Rate Min B
02 Pitch Rate Max
Pitch Rate Max

Aceleracion Min .

low correlation with sensor ‘“ii‘:;:i:él‘.”..,!'i . scsrsn v I

7 o 02 Aceleracion AVG -
celeracion BUBBLE .
BUBBLE p
measurements. | o .
iso4 IIEEE iso6 [l

* High correlation with oil L ol
temperature in excluded
samples. within normality outside normality

5 5
& &
=59 = O = s 0 » (O
. MO09:
. 385532328 38355 %F
= S oo = o 0 O
. . P8BESSEERY MO09 PeEES S e ey
° B h I_h h << 0Zyy 00 = << 0Zyy 00 =
etter pitch control — hig
. . IO - >>0o<E<cmho L2 IO - >>0o<E<cmho L2
correlation with sensor Actva =Ml o m Acva - EE :
pPitch.Angle [IHIHIE> HE AEEE 08 itch.Ange T HHE 08
TempAceiteMult [N EN 0.5 pAceiteMult [l 06
measureme nts velocidad.Generador [N HEEEE N dad.Generador [l I :
. Velocidad Viento [l HErEEEN (o4 Velocidad.Viento [l 0.4
Pitch.Rate.Min [l HEEEE Pitch.Rate.Min [l

° I 1 f Pitch.Rate.Max |l HEEN 02 Pitch.Rate.Max 02
LOW CO rre atl 0 n a m O ng eat u res Aceleracion.Min =M 0 Aceleracion.Min [l W
Aceleracion.Max [ o2 Aceleracion.Max Il

1 Aceleracion AVG [l - Aceleracion AVG [l s
in excluded samples. BUBoLE MEmm o Oy
PART NI | PART HIl

1S0.6 I Bos




Conclusions




ced Monitoring Technologies

. AT EN2 Conclusions

e The remarks we used to start this discussion off:

* Focus on the measuring device.

* To gather quality data.

* Which will translate into better modelling.

* As our machine learning strategy will keep sight of the characteristics
of the physical application.



N\

SR

THANKS

AT TEN2

Advanced Monitoring Technologies

Keep in touch with us

ATTEN2 Advanced Monitoring Technologies

Address

C/ Ihaki Goenaga, 5,
20600 Eibar
Gipuzkoa, Spain

>< Contact Info

www.atten2.com

./ Telephone
Office Phone: +34 943 155 150

OH®®




