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What is Smartive?

m Smartive develops intelligent platforms to improve the operation an efficiency of the
energy market.

m Smartive is very committed with the sustainable growth, the introduction of renewal
energies and the promotion of energy efficiency. As a Smart company Smartive
uses artificial intelligence, cloud computing, and data mining algorithms to provide
smart and efficient solutions to our clients.

We are focusing on deliver intuitive, easy and attractive interfaces to provide
g accurate real-time data analysis supporting any web connected device in the
market.
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WTG production
downtime: 3-30% !

(average 5-15%)

Faster detection of
turbine system
failures

- 50 MW WEF - .
Production losses 20% reduction of
378.000€ - 5M€ / year turbine rcnoasltr;tenance M

Production losses over 2.9 % 440ME€ / year i,
B€ worldwide worldwide




SMARTIVE Big Data Architecture
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Failures of Main Components

WindFarm 1, 18 GBX Failures in 8 Years

WindFarm 1, 6 Generator Failures in 2 years
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WindFarmz2, 43 GBX Failures in 16 Years
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WindFarm2, 11 Generator Failures in 3 Years
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Statistical Analysis — January-May— GBOX
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Statistical Analysis — January-May — GBX

TempMultip_avg

Data D 1year| |5months |:| All Park
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Deep Learning, Clustering

Clustering is a non-supervised training technique. Clustering allows the determination of different points
of operation or failure regions.

Winter
Moderate Winds

Example of cluster purity

ClusterI ClusterII ClusterIII

Cluster I: Purity = 1/6 *(max(5, 1, 0)) = 5/6
Cluster II: Purity = 1/6 * (max(1, 4, 1)) =4/6

Cluster III: Purity = 1/5 * (max(2, 0, 3)) = 3/5

‘Total: Purity = 1/17 * (5+4+3) = 12/17




Deep Learning, Clustering
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Classifiers, Collaborative Algorithms
e N

Prediction?

Algorithm[@

\ / \ / This structure is adjusted for any single wind turbine.
C Machine learning automatic training plays key role

> Decisionp




Classifier Results

Back testing: B301 (201) gen2_u (rf_56)
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TP: 6 FP: 102 FN: 0 TN: 603 NA: 70 Kappa: 0.091 Kappa ref.: 0.014 (Since: 2014-01-01 )
Back testing: B113 (179) gen2_u (rf_56)
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TP: 8 FP: 223 FN: 0 TN: 480 NA: 70 Kappa: 0.046 Kappa ref.: 0.019 (Since: 2014-01-01)




Classifier Results

Back testing: A204 (142) gbox1_ot (pls_14)

—=— Margen

Unhealthy

—=— Pronostico
Probabilidad
0.8 —— Prob. avg =7
. =~ Threshold
E‘ 0.6 ot
+— 4 . N - CrAm o
f_U ] F ¥. UV E " Pl Bu il e
z I , — N.wind r:1.3-14.3
i I — . N B
35 0.4 } emphceiteGH_avg r:12-46
1 1 ) T 1
0.2 1 !
. | — :
(1] —.—_

Jan 2016  Mar 2016  May 2016  Jul 2016 Sep 2016  MNov 2016  Jan 2017
"P: 18 FP: 105 FN: 29 TN: 182 MA: NA Kappa: 0.01 Kappa ref.; -0.0049 (Since: 2016-01-01 )
Back testing: A401 (153) gbox1_ot (pls_14)
| Ty [
Heaﬂth% —=— Margen

—=— Prondstico
—=— Probabilidad

0.8
Prob. avg = 7
o ——— Threshold
JE_T 0.6 — ot
= —— N.power r:1.8-1503.7
o .
= ——— N.wind r:1.4-15.0
C 0.4 M Tarar A b ol
5 empAmb_min 1
P
0.2
: 15-5

Jan 2016 Mar 2016 May 2016 Jul 2016 Sep 2016 MNov 2016 Jan 2017

TP: 0 FP: 0 FM: O TN: 332 NA: NA Kappa: NaN Kappa ref.: 0 (Since: 2016-01-01 )




Our current operations

Our products are currently in use in different projects and
agreements in Wind Farms (WF), with the following WTGs and
power output for each customer

Total SMARTIVE

Our total current market volume 'I .21 3WTGS
3] SMART:VA. 43 .,




Our current relationships

Wind Farm owners
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X info@smartive.eu

L +34 93 /731 61 81

M www.Smartive.eu




