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ORE Catapult’s
7MW Offshore Wind Turbine
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Closing the loop on Laboratory Testing
* Ownership of 7MW Turbine
 Installedin Scotlandin 2013
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Catapult Levenmouth 7 MW
Demonstration Turbine
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Wind Class IEC Classla
. 7MW atgrid
Capacity side
Medium
Generator (3.3kV),
PMG
. . Medium speed
Drive train (400rpm)
Rotor speed 5.9~10.6 rpm
Survival -20°Cto+50°C
Temp
Op‘(er.aﬁng -10°C to +25°C
range site _10° o
specific) 10°C to +35°C
Lightning Level1l

protection level (IEC62305-1)

Design life 25years

Rotor dia.

Hub height

Converter

Rated frequency

Wind speed

Blade

Humidity
(relative) Nacell
e

Corrosion

Category
(1SO 12944-5)

Certification

171.2m

110.6m

Full power
conversion

50/60Hz

3.5~25m/s

100%

Inside : < 50 %
(with

dehumidifier)

Outside : 95 %

Inside : C4
Outside : C5-M

DNV

A

85.6m

25m

— v Feawuf 49m
A

110.6m

Li;l

m

*¢Nacelle width
:8m

(Hub-height)
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S i te C h a raCte r i Sti CS Offshore Renewable Energy

1.5 km 2.5km

From DNV KEMA Report PPRP0238 (lllustrative only — CONFIDENTIAL) 5



wind
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* 4x Thies Class 1 Anemometers
« 2x Wind Vanes

« 2x Temperature

« 2x Air Pressure

* Turbine Wind Speed

* Turbine Wind Direction

10 minute — min/max/mean/sd

1 Hz sampling Wind speed




caTAPULT

O n _S ite I EC M et M aSt Offshore Renewable Energy
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Blades
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* |n each blade:

* 1

Edgewise moments
(resolved)

Flapwise moments
(resolved)

4x Strain measurementsin

blade approx. 2m from root " ——_"""

Retrofit Style array onto inner surface

Blade

" coordinate
Join line
e e e e |
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_.—-—_'"_-_—
e

Blade contains additional

strain gauging
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* For each blade:
* Pitch position
e Pitch rate

* Pitch system status
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« 2x Temperature
* 4x Deflection sensors
» 2x Vibration (SCADA)




Gearbox
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* Lubrication system
condition

» Temperature
e QOil contamination

+ Shaft bearing
temperatures

* Internal bearing
temperatures

* Vibration sensing

LMB_D1

V-MB_D2




Generator
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3x Phase Voltage

3x Phase Current

4x Mounting Deflection

6x Stator Temperature

4x Bearing Temperature
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Ya.W SySte m Offshore Renewable Energy

» Work to calibrate Yaw Position against geodetic reference required
before studies into Yaw Misalignment etc can be carried out.
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A l® SI% @iAmh

* Fore/Aft Vibration at 2 levels

Cl g : mes +C‘ra
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Power Converter
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3 Phase Currents and Voltages

Power Factor

Active & Reactive Power

Planned: Additional diagnostic
data available from ABB
onboard monitoring system




Medium Voltage Transformer & Grid
Connection CATAPULT

* Air Temperature

* Winding Temperatures
+ 3x Phase Current and Voltages m[ +
« Active and Reactive Power T IiE

* Frequency

 Power Factor T T




