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Photo by Sandia National Laboratories, NREL 5403

Blade root-to-pitch bearing (x3)
AND Pitch bearing-to hub (x3)

ﬁhoto by Pat Corkery, NREL 11443

N\JVin Farms 101 Gary Spydefs RES, Oktahoma Regular maintenance typically includes:

A single wind turbine contains

hundreds of fasteners (bolts
and studs)

State University

Y Hub-to-main shaft

Tower section flanges (x2)

Photo by Todd Spink, NREL 11357 ¥ \(!
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Break-in Annual Failure
100% pretension 10% pretension Extraction &
check check replacement

Downtime for a single turbine can be
anywhere from 6 hours to weeks.

Tower-to-foundation
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Trailing

Failures are edge
predominant
Increased Increased Foreign object
on the O&M costs downtime damage

leading edge 1,
and trailing \é
Edge. Safety Blade Negative public

concerns liberation perception
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Bolt failures There is a gap in the understanding of the

have been behavior of the blade root-to-hub joint.
CELILE attributed to | . L
: . Some turbines are experiencing failures of
Joint design many factors! other components at this joint:
Bolt design Pitch bearing [
Quality specs
Operators
Installation practices trying to
mitigate
Maintenance practices falres
. J . It’'s common for manufacturers to update

‘

Combination of any of the above! maintenance practices after installation.
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Adhering to recommended (typically
yearly) maintenance intervals is useful
for avoiding some failure modes, BUT...

There is a need for:
d Common QA practices.
3 Supply chain traceability.

d Increased understanding of the
dynamics of the blade-root joint.

3 Understanding of the impact of
installation and maintenance
practices on fatigue life.
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Failure Analysis
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