ELECTRIC POWER
RESEARCH INSTITUTE

=2l

Ground-Based Wind Turbine Blade

Inspection System Successtully Demon-
strated at Duke Energy VWind Farm

Wind Turbine Operators Looking for Optimized Inspection
Approaches for Large Turbine Blades

Wind turbine systems have been advancing rapidly over the last several years, with
many sysfems reaching or exceeding five megawatts [MW). These larger sysfems include
wind turbine blades up fo 200 feet (61 meters) long and weighing several fons. Mainte-
nance costs for these wind turbines are high and the blades can be damaged by manufactur
ing and in-service defects, environmental degradation, fatigue, and lighting strikes. Many wind
farm operators have been relying on inspection approaches that involve shutting down the
wind system so that personnel can visually inspect the blades from scaffolding or hydraulic lifts
or by rappelling down the blade surface. These inspections are challenging, expensive, highly
labor intensive and may not provide reliable results since many structural defects in wind turbine
blades are below the surface. If left undetected, these faults can degrade the blade to the point
where it must be replaced at a cost of $300,000 to $700,000. In addition, shutting down
one or more turbines for an upfower inspection or replacement reduces the net generating

capacity of the wind farm.

EPRI has been conducting research on an advanced wind turbine blade inspection approach
using non-destfructive examination (NDE| techniques and was looking for a host site for field
demonstrations. Since 2007, Duke Energy has been actively involved in growing its wind
energy porifolio. Duke Energy Renewables owns and operates more than 1,600 MW of wind
power and expects to bring another 250 MW online in 2015. The company hopes fo grow
its wind business to between 5 and 7% of its tofal generation. The company agreed to be the
host site for field testing the SABRE™ VWind Turbine Inspection and Data Management System

at its Los Vientos wind farm in southern Texas.

The SABRE™ system has several advantages over

conventional inspection techniques for large wind
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the ground while the blades are operating. It blade inspections quickly from
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anomalies in the rotating blades that show up as extremely reliable.

hot spots or cool spots. Acoustic spectral analysis Scott Abramson
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technology uses broadband high sensitivity micro-

phones to defect and locate lightning strike holes,

cracks, and irregular surfaces. The system also
includes phase imaging photography that can defect surface anomalies. The system is mounted
on a sportufility vehicle that can travel around a wind farm fo inspect multiple blades and can

usually inspect three blades on one turbine in less than 30 minutes.
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improve reliability and Feduce operat-
ing costs. :

Solution

A field demonstration of a new
ground-based wind turbine blade
inspection system was demonstrated at
Duke Energy’s Los Vientos wind farm in
Texas.

Results and Benefits

The inspection system was able fo
detect anomalies in turbine blades
including lightning damage, delamina-
tion, and potential handling damage.

Inspections can be performed while the
blades are operating in approximately
30 minutes.

The system eliminates the need for

I personnel to climb and rappel down
SWind turbine blades to conduct manual

inspections.



SABRE™ System Detects Anomalies on Several Wind
Turbines

Field testing was conducted at Los Vientos in February 2014. Duke
Energy Renewables decided fo use the SABRE™ system to inspect
repairs that had already been conducted on Siemens turbines, which
make up roughly half of the turbines at the site. The SABRE™ system
field test showed that the majority of blade repairs previously performed
were successful. It also detected anomadlies in a few blades that could
affect blade performance or result in blade failure, including a hot spot
indicating a blade sfill had issues, lightning damage to two blades,
potential crush or handling damage on two blades, and a delamination
area on one blade. Duke validated the SABRE™ results wherever pos-
sible by visual inspection and contacted the blade manufacturer 1o

make additional repairs as needed.

According fo Scoft Abramson, Director of Operational Excellence af
Duke, "I firmly believe the SABRE™ system should be a commercially
available inspection fechnology and it's to EPRI's credit that they've
brought it fo the industry’s attention.” Abramson was the recipient of an
EPRI 2014 Technology Transfer award for his leadership in testing the
SABRE ground-based inspection system for wind turbine blades.
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Wind Energy Technology Guide 3002003680
V\/ir.1d Turbine Condition Monitoring Systems 3002002938
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Wind Turbine Blade Maintenance Guidelines: A
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