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MARCY OFFNER, marketing manager for Composites One, has 
worked in the composites industry for 13 years. She has been 
instrumental developing the company’s Closed Mold Program 
and the launch of the Closed Mold Alliance, and supports the 
Composites One Wind Energy Team. Her industry training includes 
CCP Gel Coat School, Owens Corning Fiberglass School, and 
several closed mold process schools. 

OLIVER HIRSCHFELDER, Global Wind Energy Director with 
Capital Safety, works with wind-turbine manufacturers along with 
construction and service firms worldwide to provide fall protection 
equipment and services for those who work at heights. Hirschfelder 
has worked for international firms such as Proctor & Gamble, 
BIC, and Hailo. In 2003, he relocated from Germany to the U.S. 
Hirschfelder has worked for the past 8 years in the wind industry.

PAUL PILOTTE has more than 20 years experience in technical 
marketing and development in technical computing, security 

C O N T R I B U T O R S  T O  W I N D P O W E R  E N G I N E E R I N G

software, data communications, and test-equipments 
markets.  He currently is technical marketing manager at 
MathWorks focusing on MATLAB toolboxes for statistics, 
optimization, symbolic math, and computational finance.  
He holds bachelor’s and master’s degrees in electrical 
engineering from MIT and an MBA from Babson College. 

NICK HARPER, the Moog Applications Manager for Blade 
Sensing Systems, has extensive knowledge of optical strain 
monitoring in many types of wind turbines all over the world. 
Nick has worked closely with major turbine manufacturers in 
developing methods appropriate for factory installations and 
for operational units on wind farms. For the past two winters, 
Nick has been actively involved in commissioning a variety of 
Rotor Monitoring Systems, including ice-detection systems 
for turbine manufacturers and operators.

NICK VERREKIA has been with Gamesa Technology Corp. for 
five years, serving in several different capacities before being 
named to his current post as director of construction. Before 
coming to Gamesa, he had 15 years experience in finance, 
accounting, and processes and controls, all of which was 
focused on manufacturing and services industries. He holds 
a BS in Accounting and a MBA in Business Management from 
Widener University, and he holds a certification in Project 
Management.
 
FRASER MCLACHLAN has 25 years experience in the 
insurance market and has held a number of senior positions 
at Aon, Miller Insurance Brokers, and Jardine Lloyd 
Thompson Limited. For most of McLachlan’s insurance 
career, he has specialized in the renewable-energy industry 
and was one of the first to design insurance products geared 
to the renewables industry across all classes of business. 
As the Chief Executive for GCube, an insurance services 
provider dedicated solely to renewable energy projects, he 
is responsible for driving strategy and new business while 
overseeing the company’s international development. 
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 A financial analysis shows how a 
 small efficiency gain in generator 
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 difference in wind farm profitability.
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49  Linking into wind’s 
 supply chain
 
 Supplying parts alone is not always  
 enough to win contracts from 
 OEMs and wind-farm operators. 
 They want partners who can deliver  
 quickly and offer ideas that take cost 
 out of turbines. Getting qualified will 
 take commitment from suppliers, 
 an effort that is not for the faint 
 of heart.
 

Boosting blade performance 
while decreasing downtime
 
Several O&M crew leaders 
share ideas and experiences 
with various ways to repair a 
worn turbine blade.    

>>
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 Planning
maintenance for

L
ike stately giants, utility wind turbines are 
appearing further afield and offshore. As 
designers tackle the job of building longer, 
heavier, higher performing turbine blades, 
wind-farm operators and owners are faced with 

a different challenge– keeping aging blades in optimum 
condition. 
 Traditionally,  less attention has been paid to the repair 
and upkeep of turbine blades versus other components. 
Instead, preventive maintenance programs have focused on 
the internal mechanics of turbines due to the predictability 
of their maintenance requirements. Typical preventive 
maintenance plans for internal components fall into 3, 6, 
and 12-month work schedules. By nature, blade repairs 
are more difficult to plan. Blade damage can arise in 
manufacturing, transportation, and tower construction 
and erection. However, maintenance issues more often 
occur in the field from leading-edge erosion, weather, and 
other factors. A lack of predictability and historical data 
complicates preventive maintenance for blades.
 Commercial turbines can have tip speeds of over 200 
miles per hour. At these speeds, rain drops can take on 
the impact of small stones, and blowing sand has the 
erosion power of a plasma cutter. Studies have shown 
blade roughness and accumulated debris on the blades can 
reduce wind turbine performance by 5 to 30%. Blades that 
aren’t working efficiently can also create vibration that 
contributes to gearbox failures.

Several O&M crew leaders share ideas and experiences with various ways to repair worn turbine blades

 wind turbine blades

A maintenance technician from Wind Energy 

Services Company sands the substrate of a 

blade before applying a surface coat.

 While Composites One distributes 
composites and materials for blades and 
their repair, those who apply them have an 
entirely personal and unique perspective 
to the task–which is worthy of broader 
exposure. Hence, this article.  
 To minimize downtime and boost 
energy-capture efficiency, it’s critical 
to adopt practices early on, including 
implementing a preventive maintenance 
program and identifying problem areas. 
“Return on investment for wind turbines 
is a long cycle so any downtime has 
significant impact on the owner,” says 
Dave Smith, power generation manager for 
Composites One. “Repairs must be made 
quickly and cost effectively.” 
 Gary Kanaby, director of sales for Texas-
based Wind Energy Services Company 
(WES) agrees. “A planned maintenance 
program can mean the difference between 
a small repair and damage that incurs the 
cost of an outside crew, crane rental, and 
the loss of energy sales while the turbine 
is down,” he says. “Leading-edge damage 
affects air foil and air flow around the blade 
and can cause up to a 5% energy loss.” 
Kanaby explains that uncorrected erosion 
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Maintenance techs from Renuvo have rappelled down 

from the nacelle to repair a blade. Often, only the blade 

surface needs attention to restore its aerodynamics.   
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M A I N T E N A N C E

abrasives, cleaning solutions, and fillers. 
 Jim Sadlo, wind energy market development manager for 3M, 
says some wind farm owners monitor their blades using high-speed 
telephoto cameras.  “The stop action images offer enough clarity 
to reveal problem areas such as leading edge erosion and other 
defects on the blade,” he says. Typically, the next step is a visual 
blade inspection by a service company who analyzes the scope of 
work and determines the required materials. Wind farms, especially 
those in Northern climates, have a short window of opportunity to 
complete repairs. For example, restoring surface damage can require 
a number of steps. The crew usually masks off the portion of the 
blade surrounding the work area. A plastic film attached to masking 
tape works effectively and is easy to haul uptower, says Sadlo. The 
defective portion of the blade is cut out and then ground using 
ceramic grinding abrasives.  The area has to be rebuilt with fabric and 
resin according to OEM criteria for strength, density, and structural 
soundness. After placing the last layer of fabric, filler helps restore 
the blade’s aerodynamic shape. Several epoxies and polyurethanes are 
available in easy-to-handle cartridges that offer short cure times. A 
repair technician can begin sanding in as little as 30 minutes.
 Once the repaired section is sanded and painted, wind protection 
tape can be applied and the tape’s edges sealed and beveled to create 
optimal aerodynamic characteristics. Sadlo says the tape can also 
act as a shock absorber to lessen the impact of flying debris such as 
bugs or hail.  This wind protection tape has a new option that allows 
for easy installation while the blade is vertical. The center section of 
the tape’s liner can be removed separately from the rest of the liner, 
making it easier to align to the blade edge and apply the tape from the 
middle. 
 Resins that cure quickly with UV light instead of heat also help 
reduce the time crews have to wait between repair steps. David 
Cripps, global account manager for Gurit Wind Energy says such 
resins broaden the window for repairs in colder climates because they 
can be used at temperatures as low as freezing. Available in a paste or 
prepreg patch, the resin paste can be used on its own to make small 
repairs. If a laminate must be restored to its original condition, the 
resin paste can also be used as a primer or wetting agent to help bond 
the new prepreg–a relatively dry material–to the blade surface. Once 
the prepreg patch is applied, additional paste can smooth the surface. 
“With the prepreg method, the amount of resin in the laminate is 
highly controlled for an accurate fiber-resin ratio,” he says.
 Improved materials, such as coatings, are helping wind farm 
owners and operators maximize the resistance of their blades to the 

Structural repairs are more often made in the field.  

Products, such as the Renuvo line from Gurit, allow 

for prepreg patching right on the blade.  

will lead to cracking, splitting of the blade tip, and blade separation. 
Efficiency can be improved by restoring the leading edge to its 
original airfoil specs.
 Visual inspection is the simplest form of preventive maintenance 
and can be conducted using a camera with a telescopic lens of 
at least 400 mm, or high-powered binoculars. Joshua Crayton is 
blade services manager for Rope Partner, which provides turbine 
maintenance, repair, and inspection services throughout its 
locations in California, Texas, Canada, and Germany. He says regular 
inspections are especially important in windy seasons and following 
lightning storms. “Operators and owners are inheriting their wind 
farm assets and the responsibility of maintaining blades that are no 
longer covered by the OEM warranty,”  he says. “Like any business, 
wind farm owners and operators typically run a lean staff and may not 
have an experienced maintenance technician in-house. Partnering 
with a service company can help them design a long-term, post 
warranty, preventive maintenance plan.”
 According to Crayton, a maintenance plan should be initiated 
before the warranty period expires. “A thorough internal and external 
blade inspection should be scheduled in the warranty period,” he 
says. “Once owners and operators take over care of a wind farm, these 
inspections should take place every two years. Personnel can conduct 
simple ground inspections while on-site, but there is no substitution 
for a close, visual examination performed uptower.”  Trained 
personnel using standard rope access systems offer an efficient, cost 
effective, environmentally friendly approach that enables complete 
360° access to the tower, nacelle, and blades. 
 Crayton says consultation can still offer practical insights for 
wind-farm owners with the capbility to perform blade inspection and 
repairs in-house.  “There are many different types of blades in the 
field,”  he says. “Each construction type carries its own inherent flaws 
and issues. Consultants can give wind-farm owners an understanding 
of what to look for. A defect that may be potentially catastrophic for 
one type of blade may not be as serious for another.”  Water ingress, 
for example, will not have the same impact on a blade core made from 
polymer foams as it would a blade built predominantly with a balsa-
wood core. 
 Over the last year Crayton’s crew has begun to see an increase 
in requests from owners and operators for internal and external 
blade inspection on a site-wide basis.  “When we make repairs we 
are always trying new products to find more efficient ways to get the 
turbine up and running faster,” he adds. For small fixes such as minor 
pitting or cleaning debris off blades, technicians can use a variety of 
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Chocking and anchoring systems ITW Wind Group (itwwindgroup.com)

Coatings
Cook Composites And Polymers (ccponline.com)

Bergolin (bergolin.de)

Electrical potting and encapsulants ITW Wind Group (itwwindgroup.com)

Emulsions Cook Composites And Polymers (ccponline.com)

Epoxy grouting ITW Wind Group (itwwindgroup.com)

Fillers 3M Renewable Energy Division (3m.com)

Gel coats Cook Composites And Polymers (ccponline.com)

Knitted and woven fabrics OCV (owenscorning.com/composites)

Leading edge tape 3M Renewable Energy Division (3m.com)

Lubricants and cleaners ITW Wind Group (itwwindgroup.com)

Mold releases ITW Wind Group (itwwindgroup.com)

On-site FRP composite repairs and maintenance Wind Energy Services Company (windenergyservicesusa.com)

Polyurethane-based coatings Mankiewicz Coatings (mankiewicz.com)

Pressure sensitive tapes ITW Wind Group (itwwindgroup.com)

Protective coatings ITW Wind Group (itwwindgroup.com)

Reinforcement fabrics Vectorply (vectorply.com)

Repair compounds ITW Wind Group (itwwindgroup.com)

Resins Cook Composites And Polymers (ccponline.com)

Sealants
ITW Wind Group (itwwindgroup.com)

3M Renewable Energy Division (3m.com)

Structural adhesives 3M Renewable Energy Division (3m.com)

Turbine maintenance, repair, and inspection Rope Partners (ropepartner.com)

Turbine structural adhesives ITW Wind Group (itwwindgroup.com)

Unsaturated polyester resins Cook Composites And Polymers (ccponline.com)

UV curing resin system Gurit (gurit.com)

A few maintenance & repair products
When looking for advice on maintenance or repair products, the following companies can offer both materials and expertise. 

elements and extend service life. Applied to 
the blade’s exterior by the OEM, these newer 
coatings can also be reapplied uptower to 
facilitate a repair. Martin Schoning, sales 
manager for Bergolin, says the products are 
fast drying and environmentally friendly. “The 
blade’s leading edge takes the brunt of damage 
from erosion, weather elements, and airborne 
particulates,” he says. “Re-application of the 
right coating is a key step to increasing the 
blade’s resistance to abrasion and erosion.”

 The need for products that can be used 
in the field under less than ideal conditions 
is a component of preventive maintenance. 
“Turbine downtime costs a lot of money,” 
says Alistair Smith, technical sales manager 
for Mankiewicz. “Paints and top coats offer 
abrasion resistance and absorb some of the 
energy from sand, hail or any other element 
that hits the surface. The products must dry 
fast and last a long time. Delivery systems also 
have to make the products easy to handle, 

transport, and use uptower.” 
 As the industry grows, regular inspection and 
maintenance of blades, along with products that 
can support fast fixes are becoming critical tools 
for minimizing costs associated with reduced 
efficiency and downtime. “The blade is really 
the ‘engine’ of the turbine,” says Smith, “it’s the 
component that is capturing and producing 
energy. Planned maintenance can keep blades in 
peak performance which directly translates to 
kilowatts sold.”  WPE
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