


WindCon

Condition Monitoring for Wind farms

2006 Wind Turbine Reliability Workshop
Presented by Harry Timmerman
Product Manager WindCon

2006-10-19




Condition Monitoring
vibration analysis
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Wind Energy Industry is different

 MEETECTN ST

STEEL MILL

10 000 US $/ Hour
PAPER MILL 10 000 US $/Hour
POWER PLANT (600 MW) 15 000 US $/ Hour

CAR PLANT (paint shop) 100 000 US $ total

PETROCHEMICAL Millions of US $

CEMENT MILL (1 stop =3 to 4 days

FOOD PROCESSING 5000 US $/Hour

Offshore Wind Turbine

100 U$ / Hour
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ProCon Wind Turbine Root Causes

Unbalance

Alignment errors
Bearing problems
Damage on gear wheels
Bend shafts

Mechanical looseness
Tower vibrations

Blade vibrations
Electrical problems
Resonance problems
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System Lay out...

ﬁ Ethernet TCP/IP
Ethernet TCP/IP

CiMU et
Alarm message generation
through SMS and e-mail
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IMU 16 channel board
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Robustness ......

Lightning protection: EN61000-6-2:1999, EN61000-4-5: 4 \
KV

Off shore: IMU has Stainless Steel Box IP65, Stainless
Steel Sensor IP67

For artic versions temperature range extended to minus
300C B g

CE certified according
to EN50081-2:1993




Line of command ......

SKF contributions \

SKF Remote Monitoring

Reaction time e
onitoring

davs Expert
level o by experts
Other '\
control ProCon supervision
Rooms System
Minutes Control Room y
level OPC Server & SCADA -
IMU (Intelligent
Monitoring Unit)
seconds

level




Variable Working conditions ......

- WindCon continuously recalculates fault frequencies.

- WindCon can make alarm levels dependent of speed or

any other process signal

- Trending based on classes of working conditions.
(Allianz)
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Communication/ GPRS

NN
N U S CFRS
[ [ ) [ [
TCP/IP___|
Internet

up to many Wind Turbines----->

ADSL with fixed IP adres

—alarm by SMS and e-Mail——
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ProCon
Server

Relays

SQL

Database
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LAN

Internet
Modem

ISDN
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2l Spectrum - Microsoft Internet Explorer
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Spectra {Iiﬂﬂrﬂll* for point WEAT Getr. AW ENV3 (20rpm} -= 33120006 2:18:47 AM; Speed:16. 1{cpm); Load: 25448.6; Order (X): 1,015.77
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'5 Procon - Microsoft Internet Explorer provided by SKF

€ & BME&?

" Show new alarm © Show old alarm  Show all alarm  Update -
Alarms for point Getri. AW ENV3{1080rpm,200kW)

AlarmDate Place Title Status  ReceiptedDate Nignature

ifffzmw 2:01:23 Szﬁbiﬁi i}ggﬂ ———— High Alarm cpectra
iﬁffzooz 4:17:03 ﬁ%tgﬁrij ;jbggﬂ B High Alam iﬁffzooz 94027 b | gectes
ﬂff AREIIR Szﬁmifiﬁ% ‘;*ggé?g“ 55 SR Sl LTS R o 15/2003 3:35:14 PM Demo e
R ﬁ%“;mi"jiﬁ% AW Zahnrad 24 IR o/ 152003 33515 DM Deme|_spectra —
iﬁf 2003 70223 ﬁzﬁﬂifiﬁ% AW Lager RS 31322 R o/19/2003 33515 PM Demo | _Spectra
iﬁf 2003 10:56:07 Szﬁmifiﬁ% AW Lager RS 31322 R o/ 19/2003 33549 PMDemo | _spectra
;}{ 1/2003 3.08:34 ﬁ%tgﬁrij ;jbggﬂ T High Alam ;}{2;2003 125510 p o
9/9/2003 8:00:02 AM Szﬁmifiﬁ% ‘;*ggé?g“ RS 31322, AW Lager RS | 1 Waming (9/19/2003 3:36:34 PM|Demo e
9/9/2003 70402 AM ﬁ%“;mi"jiﬁ% p0 e S052ee AN Leeer RS S 0/192003 33634 PM Demo |_spectes
9/9/2003 5:18:44 AM ﬁ%ﬁﬂigiﬁ% AW Lager RS 3032272 High Warning 9/19/2003 3:36:35 Pl Demo | Spectra
9/9/2003 4:23:53 AM Szﬁmifiﬁ% ‘;’*Ezgag“ R5 3032212, AW Lager B> | o 0/10/5003 3.36.35 PMDemo ~ |_spectra
;ﬁzooz UBEZTE ﬁ%“gﬂigiﬁ% AW Lager RS 3032272 High Warning 9/19/2003 3:37:01 PM Dermo Spectra
9/6/2003 8:57:56 PM ﬁ'ﬁf‘fiﬁ; AW Lager RS 31322 High Warning 9/19/2003 3:37.02 PM Demo | Spectra
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Compatibility

Gastops: \

- Particle counter in the lubrication system.
- Ready and tested, ready for sale.
Vogel:

- Central automated lubrication system.

- Not ready yet.

Insensys:
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Equipment Schematic

Connector Box Fiber Bragg Gratings
Interrogation Unit J

v

-
Interconnecting
ﬁ Fibre

Optical Fiber Rotor Blade

Rotor blade >

data
!<lnterne1: e
SKF WindCon Condition

Monitoring unit
(located in the turbine

Insensys WT-1030
measurement system

(located in the turbine
hub)

Tacette)

) =1 . ol

: I
| S| .| et | i [T e | S| RS WERO SO ANE e
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Certifying Bodies

- Germanischer Lloyd

Insurance companies

- Allianz, Gothear, Marsh, Royal Sun Alliance.

- SKF i1s Allianz Certified

|IEC Standard 61400-25

- Standard on Condition Monitoring in Wind Turbines.

- IEC task force working on it.
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Questions ?
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