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ABSTRACT

The $9 billion US global wind energy °market is experiencing dramatic growth with installed generating
capacity up 500% from 7,600 MW at the end of 1997 to nearly 39,300 MW at the end of 2003. With an
average annual increase approaching 32%, wind is the world’'s fastest growing energy source on a percentage

basis, and its growth is forecast to continue a double-digit pace into the next decadel.

While much of this

growth is fueled by government decisions that are favorable to "green" or renewable power, it is also fueled

by advances in wind turbine technology as evidenced by larger, more sophisticated machines. As a result, wind

turbines are becoming more established as an economically viable alternative to fossil-fueled power generation.

Today, wind "farms"

- consisting of anywhere from a single turbine to as many as several hundred turbines -

are an important component of the world™s source of electric energy.

1. The Wind Turbine
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2. Vibration Instrumentation
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3. The Business Case
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Fig 1. Typical steps in the implementation of enveloping
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6. The Need for Online Monitoring
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6.2 Benefits of Continuous Monitoring
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Fig. 6 TYPICAL WIND TURBINE

1. Wind measurement equipment, 2. Hydraulic parking brake
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Table. 1 Role of each sensors in Fig.7

1D Sensor Component(s) Monitored
Al Main bearing Turbine main bearing
accelerometer (B1)
Planetary gear Planetary  gears/bearings (Gl,

A2

Stage accelerometer

G2, G3, B2, B3, B7, B8, BY)

A3

Intermediate speed
stage accelerometer

Intermediate-speed gears/bearings

(G4, G5, B4, B5, B6, B10)

A4

High speed
stage accelerometer

High-speed gears/bearings
(G6, G7, Bl11, B12, B13)

AS

Generator inboard
accelerometer

Generator inboard bearing
(B14)

A6

Generator outboard
accelerometer

Generator outboard bearing
(B15)

A7

Nacelle transverse
accelerometer

Tower sway perpendicular to
turbine shaft axis

A8

Nacelle axial
accelerometer

Tower sway parallel to
turbine shaft axis

K1|Keyphasor® 1 Turbine speed
K2|Keyphasor® 2 Generator speed
Vi - Power

V2 - Torque

V3 - Wind velocity
*System]l : Bently Nevada's product

7. Conclusions
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