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>1.3 GW
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Construction of Crucea
https://intranet.steag.de/unternehmen/struktur/standorte/crucea/ 3




Some references Poland

POLEN
Windpark Nidzica

Projektumfang

Windpark kawa, Polen
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4 Windkraftanlagen

Standort

Nidzica in Ermland-Masuren, Polen

Regionale
Partner

Verpéachter

Elektrische

Rotordurch-
messer

4 x 2 Megawatt

90 Meter

1{]5__Meter

I_n_u_estitinnen

13 Millionen Euro

Windpark ltawa

Projektumfang

4 Windkraftanlagen

Standort

llawa in Ermland-Masuren, Polen

Regionale
Partner

Verpachter

Elektrische
Gesamtleistung

4 x 3 Megawatt

Rotordurch-
messer
Nabenhohe

112 Meter
119 Meter

Investitionen

21 Millionen Euro




WINDcenter’s references
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Windfam ___ [oEM __|WITyps | Power | Turbines | Project start | jiNDcenter output

Badbergen Sudwind (Nordex) S70 18 MW 12 2014 Retrospective analysis
Bestwig-Berlar Vensys Vensys 77 3 MW 2 2016 @ Retrospective analysis
Bornstedt-Holdenstedt [WaValsFTale[5lg FL MD/77 15 MW 10 2014 “ Retrospective analysis
Butendiek (DWT) Siemens SWT-3.6-120 288 MW 80 2016 @ Retrospective analysis
Crucea North (SNE) Vestas V112 108 MW 36 2014 “ Predictive analysis
LI Fuhriander FL MD/77 15 MW 10 2014 [} Retrospeciive analysis
Freudenberg (MVV) Nordex N117 16.8 MW 7 2018 “ Predictive analysis
Géanserndorf Nord Enercon E70 9 MW 5 2014 ﬂ Retrospective analysis
Global Tech | Adwen AD 5-116 400 MW 80 2017 “ Software
Meerwind Siid/Ost Siemens SWT-3.6-120 288 MW 80 2016 @ Retrospective analysis
Mireasann e GE2.5x] 10 MW 4 2014 (/) Retrospective analysis
Vensys Vensys 77 3 MW 2 2016 Retrospective analysis
SUZGRETTISEEIES i 220 MW 89 2018 E§ Predictive analysis
total
Siloglu (SNE) Vestas V126 66 MW 20 2015 “ Predictive analysis
Ullersdorf (SNE) Nordex N117 43.2 MW 18 2015 ﬂ Predictive analysis
Vensys . ~ 500 MW ~250 2016 B3 software




WINDcenter’s references

Brasil

Benos ventos 1/2
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Predictive analysis
Predictive analysis
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Analyzed wind farm

STEAG wind § T Sep. 2014
farm Sep. 2015

1st year
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Case study 1: Gear oil pressure Steaq
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15 A WINDcenter alarm
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Case study 1: Gear oil pressure
Root cause analysis
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Case study 1: Gear oil pressure
Root cause analysis

WINDcenter’'s RCA
determined that the
3-way-valve was
defective

The WINDcenter
recommended
immediate valve

repair/replacement on
November 14th, 2014

Air cooler
Water / oil heat O
exchanger
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Gearbox
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Case study 1: Gear oil pressure Steaq
Production loss due to event ENERGY SERVICES

— Production loss = 185 MWh e
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A similar behavior was observed on two other wind turbines.




Case study 2: Generator temperature Steaq
System alarm ENERGY SERVICES

A WINDcenter alarm
indicated that the
generator winding
temperature was
higher than expected
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Case study 2: Generator temperature

steag
Root cause analysis
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High cooling water The WINDcenter
pressure was detected | recommended cooling water
by WINDcenter’'s RCA | filter replacement on November

14th 2014
. i < a
Al
wWiif
} WL (b
h Nov. 2(th

Filter replaced on Nov. 215t and on Dec. 8. Production loss of 75 MWh




Case study 2: Generator temperature Steaq
Production loss due to event ENERGY SERVICES

1) Kt
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Filter replacement on November 215t and on December 8th
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Analyzed wind farm:

36 WTs, 3 MW each, pg = 34% Avoidable
E: : losses [MWh]
operation year

Case study 1 (gear oil pressure) 1 185
Case study 1.1 and 1.2 (estimated) 2 370
Case study 2 (generator temperature) 1 75
Case study 2.1 and 2.2 (estimated) 2 150
Total (1 year, 10 KPls, measurable) 6 780







Parameter monitoring

Drift
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SCADA alarm values |::,
are usually much RS
larger/smaller than :
normal operational C
values PR
= A parameter drift
within the alarm values
would go unnoticed

SPC_CRNDZ_VOB_BLADES_BLADEABLADELOAD_REF : Supervis.. Nm o ()| B 6 CRN02_VOB_AMBIENTWINDSPEED : CRNO2_... m/s (Y2}1|u° SPC_CRNOZ_\;DB_BLADES_ELJ::EABLADELDAD_ACT_FILTERED @IF((CR?.“:H—ZJ"(:;H

@
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Parameter monitoring

Behavioral change
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1]
SCADA alarm values
are usually much
larger/smaller than .
normal operational zv
values s
= A behavioral change R A
within the alarm values B
would go unnoticed

(r2) mis

@

SPC_CRNDZ_VOB_BLADES_BLADEABLADELOAD_REF

Superis... N rrn)| B

CRN02_VOB_AMBIENTWINDSPEED

CRNOZ_.. m/s (Y2)| c SPC_CRN02_VOB_BLADES_BLADEABLADELOAD_ACT_FILTERED @IF(CR... Nm  (Y3)|
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Parameter monitoring steaq

Application of reference values

ENERGY SERVICES

(Y3) Nm Blade A - Blade Lload (4)
2E+06 —‘ =10

A reference value is N
used to define the “Key
Performance Indicator”
(KPI). It is a normalized
value indicating the
current status of the
monitored parameter.

KPI = Actual value /
Reference value

'15’07"! T T T T T T 0
4
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WINDcenter’s method Steaq

Practical implementation

ENERGY SERVICES
1. Early warning system for the detection of process changes
through statistical analysis of available raw process data
2. Eventroot cause analysis (RCA)
R 1. Actual value - ,2' Learning process 3. Actual and reference values
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Wysokojakosciowa _prédykcja vs BigData I‘-'D'eepLe_arning

Nie tracmy"wiedzy | rozsgdku | Liczba oséb ktéra utopita sie w basenie

Ni-e .kazda korelass e i _ llos¢ filméw z Nicolasem Cage’em
Miejmy wptyw na to ktore sg wazne

2000 2001 2002 2003 2004

Sztuczna inteligencja nie zastgpi doswiadczonego inzyniera

Ten sam doswiadczony inzynier moze duzo wiecej osiggngc
przy pomocy dobrych narzedzi,
w szczegodlnie teraz: OZE, dynamika, gietda energii

p . 2002 2003 2004 2005

°

L] -#- Nicholas Cage -+ Swimming pool drownings

- Nasz system bazuje tez na ogromnej ilosci danych,
obliczen termodynamicznych i bilanséw:

Przyktady zapisu:

@W_PST(100) zwraca wartos¢ 1.013.2526, cisnienie wrzenia w temperaturze 100 ° C %l £
- Bociany

-=- Liczba urodzen

Liczba bocianow i urodzen w Niemczech

daje wartos¢ 1547.5367, doktadna entalpie wody w przestrzeni dwufazowej przy 1013
barach i zawartosci pary 0,5

@W_HPX(MW_P,RW_X) dostarcza mierzona wartos¢ i obliczong wartos¢ dla odpowiedniej entalpii wody w
obszarze dwufazowym

@W_HPX(1.0132526,1.0)=@W_H2P(1.0132526)

@W_HPX(1.0132526,0.5)

5
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Problem: Rozwigzany Projekt: Ewaluacja predykcji

aktualna oferta

Predykcja to bardzo ztozony temat

Dobre narzedzia czynig jg prosta HQ KPL:

25 HQ KPI zdefiniowane przez SES

Do 50 dodatkowych HQ KPI

Nie trzeba wynajdowac kota na nowo, stworzonych przez uzytkownika

ani wywazac otwartych drzwi |
SmartData:

3 modele SmartData ML, np. Palenisko,

Turbina, Oczyszanie spalin.

Niemiecki sektor energetyki przezyt
zmiany i problemy z nimi zwigzane

- Szkolenie:
Doswiadczamy tych samych tematow ——— - wstepne: 1 dzien
w polskiej energetyce : o == eksperckie; 5 dni

Kilkadziesigt godzin pracy ekspertow ze

STEAGa, 6 miesiecy pracy testowej, bez
zobowigzan po okresie testow, regularne
raporty, wspotpraca, pomoc.

Rozwigzaniem sg systemy STEAG,
sprawdzone w ponad 800 projektach, gdzie:
kazdy alarm z systemu jest prawdziwy
wyprzedzenie alarmu wynosi srednio 6-10tyg.
a ROl zamyka sie przewaznie w 2 latach pracy,

od producenta energii dla producentdéw energii Koszt: VW GOLF
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