TECHNICAL FOCUS

New Guidelines For
ind Turbine Gearboxes

Introduction

The wind turbine industry has been
plagued with gearbox failures, which
cause repair costs, legal expenses, lost
energy production and environmental
pollution.

A wind turbine gearbox has failed if it:

* Jams and stops rotating;

* Breaks and allows the rotor to turn
without turning the generator;

* Exceeds allowable sound level or
vibration limits;

» Has excessive oil leakage;

* Requires excessive maintenance.

Failed gears, shafts, keys, bearings
and housings have caused jamming or
breaking. Bending fatigue is usually the
ultimate failure mode when gearboxes
jam or break. However, bending fatigue
is often a secondary failure mode initiat-
ed by other failure modes such as macro-
pitting or scuffing. Some wind turbines
have been destroyed when gearboxes
broke and allowed rotors to overspeed.

Strict sound regulations in the
United States and Europe require shut-
down of noisy turbines because failed
gears or bearings cause excessive sound
or vibration.

Failed shafts, seals and housings
cause excessive oil leakage and, in some
cases, loss of lubricant and gearbox fail-
ure. Less severe leakage increases main-
tenance and costs. Soil contamination
requires costly cleanup.

Three years ago, a group of individu-
als dedicated to wind power recognized
that many gearbox failures were due to a
lack of understanding of the severity of
the wind turbine operating environment.
They sought to define this environment
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i and improve communication between
i gear and wind turbine manufacturers so
© reliable gearboxes could be obtained.
Therefore, the American Gear Manu-
: facturers Association (AGMA) and the :
American Wind Energy Association
: (AWEA) formed a committee of wind :
turbine manufacturers and operators, :
researchers, consultants and gear and
lubricant manufacturers.
. The committee developed AGMA/ :
AWEA 921-A97, “Recommended Prac-
i tices for Design and Specification of
© Gearboxes for Wind Turbine Generator :
Systems.” The document reflects the lat-
¢ est knowledge about wind loads and fail- : : - —
ures, plus the insights of gear and wind Turbine at the National Wind Technology Center,
: turbine manufacturers and operators. It
describes wind turbine configurations,
! operating conditions and environmental
factors that affect gearbox life. It offers
: guidelines for defining wind loads and
specifying gears, bearings, operation and
{ maintenance. All of these guidelines
© focus on one goal: ensuring reliable wind
turbine gearboxes.

Wind Turbine Configuration
and Operation

Two wind turbines with the same gen- :
erator can experience extremely different :
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i gearbox loads. A good control system
maximizes energy capture and minimizes
: structural loads. AGMA/AWEA 921
describes common wind turbines and the

. significance of their architecture and
: : He is also one of Gear

¢ Technology's technical editors.
: Rotors can be horizontal, as in a :

: HAWT (horizontal-axis wind turbine); or : Brian McNiff
: : - : I : L sident of McNiff Light

i vertical, as in a vertical-axis wind turbine : *P"" ;

: . : Industry of Blue Hill, ME, a com-
i (VAWT). Some HAWTs are integrated :

i pany providing wind turbine testing

: operation on gearbox loads.

¢ systems where the gearbox supports the
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¢ rotor and, in some cases, the generator and
other components such as yaw drives.
{ With this configuration, the gearbox hous-
ing must transmit rotor loads to the sup-
porting tower without incurring excessive
© stresses or deflections. Integrated systems
require detailed communication between
the wind turbine designer and gear manu-
facturer to properly design interfaces.

engineer in the State of California.

i and analysis services.
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