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Optimizing how wind turbines work with machine learning

October 14, 2014 by Ulrich Kreutzer

Wind parks produce their own air circulation dynamics. First row turbines get more wind than those in the middle. They also produce
vortices that affect the performance of downstream turbines. Leaming software can reduce these effects by optimizing rotor speeds and
blade angles.




Wind turbines are maintained by technicians, who visit the turbines
when some action is ne Visits are always performed by teams
~of atleas:c,two and tra : etween the maintenance building
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A manual switch is
located at the base of
every turbine, and upon
arriving at the turbine,
the technician must
switch this from remote
to local operation.

This signal indicates the
turbine was visited, is
used to track Park
operations with regards
to the frequency with
which they personally
visit a turbine.



DATASET PROVIDED
Information Log prior to one subset of Visits (visits < 30 mins)




e 172,000 records
e 37 wind parks

e 1 year’s worth of visits
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Each dot represents a visit; size of dot corresponds to length of visit
(from 2 minutes to 30 minutes).

Visits vs time (shows patterns) - X axis time; Y axis just separates simultaneous points for better viewing

ManualStop during “isit

Visit Type . .¢ * % ﬂ.‘ b.e’ o % j_".m. ;.,9 .!‘ a & L0 ...n@tg v =1 .1 , ﬂﬂ" ‘ﬁ. P .‘ o ) l“
[2] tam Ca'bre : % % & ' S AN BLY 2 A - ' S ® 5 .0% PYONRRER |
4 L .. 1 “g L ﬂ. .‘. : ‘ -_. . ﬁ i‘ -

. » - ® ® a8 * :
5 SRt b S DR e AT P L T A o 18 A WD
[] sc o ° X -{‘ ) § } A
UN B 7
Cancs! | Apply
manual stop #
M Parkoot -
Park002
B Parkoos
B s 5 ent
~ il from midnight one day prior
-Zz:ggi_ ............................................................................... to Visit’ up through mldnlght
Park010 f 8 o o
H Parko1d ; f; o o % . oy :Q e " % Of the day Of V|S|t)
B Paro12 3: Ja % a® > - F 2, - Al J — —
B Farko13 Y = .m T ] . g . 'l.'* . ® !:t il ‘-.: sl ] ._ * g
lzar::g:: HA°,e Tt ate ‘T a® st % " e ; & N .
el S FaF g BT T IR L ST N e o e AT
. . . =2 . ey e T ! ™
* many visits did not have any manually- ‘e* .« & °F e
initiated stop occurring prior or during . "0 o g LT e ae 00
? RO T, T T r-oser Y ke ol AT SRR S il R
-0 A P e P oy : _. ? < e ; i;. 3 . 3 L 0 : + ° ._ M .@ L] ~ .
* g @ 2 ° Ll 0o, © e _..- . * 9 .l. .
o *f R S : = c..' . @ = 9.’
& ; e, 3 ® °, % ‘ o . A ¢ o+ ‘..; o ®e - . ‘.u
..................... P 208 ,.3‘. ..ﬂ‘fi".‘*. S . T L T



" - W ™ ¥

= &

Some parks exhibit MANY visits on the same day,
along with seemingly random ‘one-off’ visits
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Alarm Description

Data file of
information
log history,
provided,
shows the
sequence,
pattern, and
length of event
codes, warning
codes, and
fault codes
prior to the
Visit
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Sequences and frequencies of
codes can be generated from
this historical log

Code frequencies
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ANALYSIS TASKS

Investigate the codes leading up to the visit for patterns in
seeing either particular codes or a specific pattern of code
sequence

Investigate patterns or commonalities by various factors

Consider segmenting code occurrences or sequences into
those occurring BEFORE, DURING, and AFTER the visit to look
for associations or patterns

Take special note of many turbines at a Park being visited on
the same day vs. “one-off” visits
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