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EdlETTER
It’s a familiar joke that if you’re having trouble figuring out how to use your 
new laptop or smart phone, just ask a 12 year-old. That’s because they’ve 
grown up with the concept of technology being part of their lives, so they’re 
comfortable with it and not afraid of change. Technology columnist Susan 
Stewart makes a similar point in this month’s installment, describing the 
Pennsylvania Wind for Schools program. Funded by the U.S. Department 
of Energy, and currently active in 11 states, the program encourages chil-
dren to consider careers in science, technology, engineering, and mathemat-
ics, also known as “STEM” fields. As you’ll read in her column, part of the 
university-led program—Penn State, in this instance—involves installing a 
residential-scale turbine at participating schools and working with teachers 
to incorporate wind energy education into their curricula. An added benefit, 
Susan says, is that students share what they’ve learned with their parents or 
other adults, helping to deliver a “grassroots wind energy education.” Those 
of us involved in wind energy look forward to a day when citizens around the 
world will be as comfortable with the concept of renewable energy as they are 
with the latest electronic gadgetry—because they grew up with it, and that’s 
just how it’s supposed to be.

In this issue of the magazine you’ll find articles by many of those respon-
sible for propelling us toward that day, including “Advances in Remote Moni-
toring” by Colin Roberts of SKF. Ioannis Kaliakatsos of KISSsoft has writ-
ten “Calculating Roller Bearings for Wind,” and Andrew Kusiak and Anopp 
Verma of  The University of Iowa discuss the use of data mining algorithms in 
“Enhanced Turbine Performance Monitoring.” Robert Schlesinger of DEHN, 
Inc., discusses methods for protecting your investment from lightning strikes 
in “Surge Protection for Electrical Systems,” and Howard Zion of Transcat, 
Inc., shares helpful tips in “Calibrating for Success.” As for the remainder 
of our columnists, Ron Krizan of the NAES Corp. discusses scope defini-
tion in his construction column, and maintenance specialist Merritt Brown 
of Rev1 Renewables encourages annual analyses of frequent turbine faults. 
Anne Puhalovich of the Professional Logistics Group endorses a holistic ap-
proach to supply chain management. Shermco Industries is our company 
profile, in which you’ll learn how they live up to their motto—“One Line. One 
Company”—and John Tremblay, national wind energy segment manager at 
Snap-on Industrial, is our Q&A subject. Our thanks go out to everyone listed 
here for their important contribution to this issue, and to the wind industry 
at large. 

In closing I’d like to thank everyone at Sandvik Coromant for their hospi-
tality during my recent visit to their headquarters in Sweden in advance of 
EMO Hannover 2011 September 19-24. Along with the editors of top trade 
magazines from around the world, I was provided a glimpse into their activi-
ties in many market sectors, including wind energy. I look forward to sharing 
this information with you in upcoming issues of the magazine. All best!

Russ Willcutt, editor
Wind Systems magazine

russ@windsystemsmag.com
(800) 366-2185

No part of this publication may be reproduced or transmitted 
in any form or by any means, electronic or mechanical, includ-
ing photocopy, recording, or any information storage-and-retrieval 
system without permission in writing from the publisher. The views 
expressed by those not on the staff of Wind Systems maga-
zine, or who are not specifically employed by Media Solutions, 
Inc., are purely their own.  All "News" material has either been 
submitted by the subject company or pulled directly from their 
corporate web site, which is assumed to be cleared for release.  
Comments and submissions are welcome, and can be submitted to  
russ@windsystemsmag.com.
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nEWS

nEW pRESidEnT oF 
AmERiCAS AT  
CApiTAl SAFETy

Capital Safety announces that Joe 
Reimer has joined the company as 
president of the Americas region. 
He has more than 25 years of 
experience in the global personal 
protection equipment industry. For 
the past 15 he has been president of 
the fall protection division of Dalloz 
and senior vice president of the 
height safety group within Sperian 
Protection and Honeywell. Reimer 
will be based at the company’s Red 
Wing, Minnesota, facility and have 
responsibility over the business in 
North and South America.

Reimer has a long history as a 
strong advocate for height safety 
and the expansion of fall protection 
standards, including serving as a 
board member on the International 
Safety Equipment Association. 
“Joe’s background in fall protection 
and drive toward true globalization 
makes him an ideal leader for the 
growth of the industry and our 
company,” says Anders Pettersson, 
Capital Safety CEO. “He joins 
Capital Safety on the heels of a 

Companies wishing to submit materials for inclusion in this section should contact Russ Willcutt at 
russ@windsystemsmag.com. Releases accompanied by color images will be given first consideration. 

record year, with some phenomenal opportunities ahead of us in 2011 and 
beyond. With Joe on our team we will continue to strengthen our leadership 
position in the U.S. and Canada and increase our aggressive expansion 
within Latin America.”

Capital Safety is the world’s leading manufacturer of fall protection, 
confined space, and rescue equipment, with 20 operating sites worldwide 
and a passionate commitment to quality, innovation, and safety. Capital 
Safety is home of the DBI-SALA, UNILINE and PROTECTA brands. 
All of Capital Safety’s fall protection and rescue systems are backed by 
extensive training, knowledgeable technical assistance, and professional 
customer service. For more information call (800) 328-6146 or visit www.
capitalsafety.com.

gl gARRAd hASSAn UpdATES Wind 
FARm dESign SoFTWARE
To further boost the productivity of the wind farm design process, GL 
Garrad Hassan presented an updated version of its WindFarmer software at 
AWEA Windpower 2011. The software facilitates the layout of wind farms 
to maximize the power produced while minimizing the environmental 
impact. The new release of the software offers project planners and 
developers an even more powerful tool for wind farm design and energy 
yield calculations.

Users of Geographic Information System (GIS) systems benefit from 
WindFarmer 4.2 now supporting a wider range of Environmental Systems 
Research Institute (ESRI) Shape files, giving more options for importing 
object locations (turbines, houses, viewpoints, etc.), boundaries, and terrain 
contours. The new version provides developers with new tools for the 
design and optimization of regular turbine layouts, and improved modeling 
of array effects between large wind farms. The environmental engineer will 

mailto:russ@windsystemsmag.com?subject=Referred by Wind Systems Mag
http://www.capitalsafety.com
http://www.capitalsafety.com
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find an updated shadow flicker 
analysis that uses map projection 
information to automatically 
detect longitude and latitude and 
True North-Grid North deviation. 
Met data analysts will benefit 
from its expanded MCP+ Module 
that provides more versatile data 
displays and analysis, for example 
allowing a choice of the number of 
direction sectors and the scaling 
of TAB files.

WindFarmer previously 
supported 10 languages—Chinese, 
English, German, Greek, French, 
Italian, Japanese, Spanish, Turkish, 
and Portuguese—to which the 4.2 
release adds Arabic and Polish 
language versions. GL Garrad 
Hassan provides not only the 
software but training and technical 
support in all 12 languages.

Professionals around the world 
work with WindFarmer to design 
both onshore and offshore wind 
farms of all sizes. This software tool 
integrates wind farm energy and 
environmental assessments with 
wind farm layout design and data 
handling. It is acknowledged not 
only for its user-friendly interface 
and the speed and accuracy of 
its calculations, but also for the 
transparency of its data models. 
For more information visit www.
gl-garradhassan.com/windfarmer. 

WinERgy inTRodUCES 
hybRiddRivE 
To U.S. mARKET
Winergy Drive Systems 
exhibited its latest innovation 
in products, including its new 
3MW HybridDrive and a 
new 2.75MW gearbox, at this 
year’s American Wind Energy 
Association WINDPOWER 
Conference and Exhibition. The 
3MW HybridDrive combines a 
gearbox and a permanent magnet 
generator into one product. The 
direct linkage of the two-stage 
gearbox and the permanent 
magnet driven generator shortens 
the drive train by approximately 
35 percent. This design allows 
for a significant reduction of the 
nacelle size and minimization of 

the overall weight, both important factors for on and offshore applications. 
This solution makes for an easy fit into any nacelle configuration.

The new HybridDrive complements the company’s existing portfolio of 
gearboxes, couplings, generators, and converters for the wind industry. “For 
30 years, Winergy has been developing innovative products and solutions for 
our wind industry customers,” says Stefan Tenbrock, CEO. “With our new 
HybridDrive we have developed a compact product that offers exceptional 
power efficiency and great serviceability.”

The HybridDrive has a modular design, featuring single elements for 
assembly/disassembly, and can therefore be serviced through the nacelle internal 

Carl Zeiss 
Industrial Metrology
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www.zeiss.com/metrology
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and ensure part quality.
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service crane. “This represents an essential advantage compared to other 
existing integrated solutions which require removal of the complete nacelle in 
service cases,” Tenbrock says.

The new 2.75MW gearbox will be installed in more than 300 wind turbines as 
part of a wind farm being developed in Oregon, according to Terry Royer, CEO 
of Winergy’s American operations. The project is considered to be the world’s 
largest land-based wind farm, covering 30 miles and generating an estimated 
845 megawatts of electricity, or an estimated 2 billion kWh annually—enough 
to provide electricity to 235,000 homes.

“We take much pride in all of our products, and our 2.75 MW gearbox, 
assembled in our Elgin, Illinois, production facility, presents a new benchmark 

for our team,” accoreding to Royer. 
“We anticipate a strong interest 
from companies looking for the next 
generation of wind energy solutions.” 
To learn more visit www.winergy-
group.com

nRg SySTEmS inTRodUCES 
iCEFREE hybRid XT TURbinE 
ConTRol SEnSoR
NRG Systems, manufacturer of 
wind measurement equipment for 
the global wind energy industry, 
announces the introduction of its 
new IceFree Hybrid™ XT turbine 
control sensor designed to provide 
longer bearing life and improved 
vane response characteristics. 
Suitable for all weather conditions, 
including offshore, this sensor meets 
industry demands for reliability and 
performance while helping wind 
farm operators deliver more power 
more of the time.

“For wind farm owners, operators, 
and turbine manufacturers, getting 
more power from the wind and 
extending the life of their assets 
is of primary importance,” says 
Larry Jacobs, marketing manager. 
“Turbine control sensors help them 
do just that. They are essential 
devices that operate in turbulent, 
harsh conditions and help control 
some of the most critical functions 
of a turbine.”

The IceFree Hybrid XT 
incorporates protected bearings 
to guard against dirt and dust, a 
twin-tail vane design for better 
performance in off-axis winds, 
patent-pending magnetic damping 
for improved stability and accuracy, 
and enhanced heating properties. 
“The Hybrid XT represents the 
next iteration of our turbine control 
product line,” he adds. “Ease of 
use, durability and accuracy were 
primary drivers for NRG Systems in 
developing this new sensor.”

NRG Systems is an independently 
owned company that has served the 
global wind energy industry for 29 
years. Its wind measurement systems 
and turbine control sensors can be 
found on every continent in more 
than 145 countries, serving electric 
utilities, wind farm developers, 

http://www.winergy-group.com
http://www.encoder.com
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turbine manufacturers, research 
institutes, government agencies, and 
universities. For more information 
call (802) 482-2255, e-mail sales@
nrgsystems.com, or visit www.
nrgsystems.com. 

CompAXX FoAm CoRE SySTEm 
FoR Wind blAdES FRom doW 
FoRmUlATEd SySTEmS
Dow Formulated Systems announces 
the introduction of the COMPAXX™ 
700 foam core system for wind blades, 
the first in a line of new core materials 
that will help manufacturers extend 
blade life through the creation of high 
performance sandwich composites. 
Extensive sandwich panel fatigue 
testing following the latest 
Germanische Lloyd requirements 
showed COMPAXX 700 exhibits 
long-term dynamic behavior and 
shear strength properties yielding 
lightweight composites with excellent 
mechanical strength and fatigue 
resistance. These properties, coupled 
with peel strength about three times 
higher than the historical reference 
of core material PVC 60 kg/m3, 
create the intimate core-to-skin bond 
necessary to achieve blade durability. 
In addition, COMPAXX 700 offers a 
high run-to-run consistency leading 
to predictable mechanical properties 
that structural engineers can use to 
create more precise blades.

“The COMPAXX 700 foam core, 
AIRSTONE™ epoxy systems, and 
our ongoing innovations and capital 
investments, reflect Dow’s strong 
commitment to meeting the needs of 
the global wind power market with 
industry leading technology, reliable 
product supply, and consistent 
high quality,” according to Jean Luc 
Guillaume, global business leader 
for Wind Energy Systems for Dow 
Formulated Systems.

Dow Formulated Systems, a global 
business unit of The Dow Chemical 
Company, is a global industry leader 
in the development and formulation 
of fully-formulated polyurethane and 
epoxy systems, focused on providing 
its customers worldwide with 
innovative tailor-made solutions 
through its Energy Efficiency, 
Alternative Energy & Composites, 

Infrastructure Life Preservation, Leisure & Lifestyle, and Industrial Castings 
and Adhesives businesses. Dow Formulated Systems manufactures and 
markets custom formulated rigid and semi-rigid, flexible, integral skin, and 
microcellular polyurethane foams and fully-formulated systems as well as 
coatings, adhesives, sealants, elastomers, and binders used in applications 
ranging from residential and commercial construction, infrastructure repair, 
wind energy solutions, oil and gas, automotive, appliance, furniture, and 
shoe soles to decorative molding and athletic equipment. Striving to meet 
the specific needs of its customers in their local geographic regions, Dow 
Formulated Systems operates a global network of 30 system houses. More 
information can be found at www.dow.com.  

http://www.nrgsystems.com
http://www.nrgsystems.com
http://www.dow.com
mailto:sales@nrgsystems.com?subject=Referred by Wind Systems Mag
mailto:sales@nrgsystems.com?subject=Referred by Wind Systems Mag
http://www.protoxrd.com
mailto:xrdlab@protoxrd.com?subject=Referred by Wind Systems Mag
mailto:proto@protoxrd.com?subject=Referred by Wind Systems Mag
mailto:info@protoxrd.jp?subject=Referred by Wind Systems Mag
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ConSTRUCTion

SCopE dEFiniTion is likely the single greatest 
source of frustration on all wind projects. Simply 
put, the scope is the link that binds owners and 
contractors to the same common goal. However, 
those scopes usually fail to recognize that both 
parties have vastly differing motives to achieve 
that goal. Getting the scope definition “ just right” 
before the work is started can eliminate the root 
cause of that frustration.

As the wind industry continues to mature, there 
are many sources of scopes available that have 
been both tested and proven in the field. Unless 
the entire project represents a unique “one-off ” 
situation, you can assume that someone has de-
veloped a basic scope that will encompass about 
75 percent of the initial effort. Many established 
engineering and project management firms keep 
databases of past work scopes to draw upon for 
creating a base scope. Most construction com-
panies will also gladly offer up their boilerplate 
definitions for the opportunity to see it again on 
a future bid request.

Making modifications of existing scopes to 
tailor to the particular situation is far more cost 
efficient and less risky than writing one from 
scratch. When modifying a scope for your par-
ticular use, remember to never include items that 
don’t help you achieve your project goals. Overly 
describing the details usually results in a scope 
that fails to focus on what needs to get done and 
only states how to get it done. Defining contrac-
tors’ “means and methods” on how to complete 
their work limits their ingenuity and creativity 
to improve upon the construction process. Many 
times simple solutions to complex problems can 
be found by taking advantage of a contractors’ 
experience in a competitive bid environment.

A scope that is all goals and no details presents 
just as many issues as an overly defined scope. 
Loosely defined scopes usually originate from 
either a lack of experience or by simply being 
time constrained when preparing the package. 
Anytime that a two- or three-page document de-
scribes a potential multimillion-dollar bid pack-
age you are likely looking at a potential problem, 
regardless of whether you represent the owner or 
the contractor. A never-ending stream of con-

tractor clarifications can grind the bid process 
to a halt for both sides of the proverbial fence. 
Unless the scope issues are faced head on dur-
ing the bidding process it will likely result in too 
many scope clarifications, pricing options, or al-
lowances to properly evaluate which bid presents 
the best value.

Owners always have the power to pull the bid 
back in and spend the time fully defining and fur-
ther developing the problematic areas. While this 
can be as complex as reworking the entire pack-
age, it is usually just as simple as fully addressing 
the contractor’s questions and concerns. Remem-
ber that all risk is priced accordingly. Eliminat-
ing some of the risk that is tied to uncertainty 
can be very cost efficient for a project. 

Owners need to take time to formulate thor-
ough and complete responses to the contractor’s 
questions and then present a consistent response 
back to all the potential bidders at the same time. 
Whenever a significant clarification is made, en-
sure that the contractors have the time to prop-
erly assess the information and adjust their pric-
ing accordingly. The cleanest scope clarification 
can be for naught if the contractors don’t have 
time to fully amend their pricing. Slight schedule 
slippage on the front end is far easier to recoup 
than time lost from performing scope alignments 
later on.

If a poor scope does go to construction and 
issues start appearing, it is usually best to just 
stop and perform a complete scope alignment. As 
soon as is practical, pull the concerned parties 
into a room and go line item by line item address-
ing what each perceives as their responsibilities 
while documenting any clarifications. Never wait 
until the work is completed to start discussing 
who is going to pay for what, since at that point 
neither party is in a neutral position and ten-
sions generally start to rise. Remember to docu-
ment everything, and if necessary verify scope 
alignment several times during the course of the 
project. Done properly, the scope alignment pro-
cess does not have to be stressful. Always keep 
in mind that on projects everyone has the same 
goal, and the scope is simply the glue that binds 
it all together.  

Clarifying scope definition prior to beginning a project can save time and alleviate 
tensions between wind farm owners and contractors. 

Ron Krizan, P.E.
nAES Corporation

Ron Krizan, p.E., is engineering manager for nAES Corporation, the world’s leading provider of comprehensive services to industries that 
generate or consume power. he can be reached at ron.krizan@naes.com. go online to www.naes.com.

mailto:ron.krizan@naes.com?subject=Referred by Wind Systems Mag
http://www.naes.com
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mAinTEnAnCE

in ThE WoRld oF mAinTEnAnCE there is gener-
ally an accepted rule in system troubleshooting that 
states the best methodology should attempt to elimi-
nate at least half of the probable causes of component 
failure at each step of the process. This technique is 
termed “half-splitting,” whereby instead of sequen-
tially testing each and every component of a malfunc-
tioning loop from beginning to end, you begin with 
the middle component. With each verification step, 
the technician should be able to isolate half the cir-
cuit as the cause of the problem. While the time saved 
by using this method will depend on the length of the 
faulty path and the location of the fault, on average 
half-splitting is almost twice as fast as the sequential 
method of tracing a signal from point A to point B. 
Using a wind turbine as an example, when techni-
cians arrive at a faulted unit they ask themselves if the 
problem is mechanical or electrical, thus narrowing 
down half of probable causes immediately.

Getting to the heart of the problem quickly is im-
portant when addressing turbine faults and eliminat-
ing those that occur frequently or cause high amounts 
of downtime. A monthly fault listing should reveal 
one thing to the project team: dollars lost. Using one 
of the seven tools of quality control, the Pareto chart 
is a bar graph that can display variances, or turbine 
faults, by the number of their occurrences or MWs 
lost. Faults are shown in their descending order to 
identify the largest opportunities for improvement, 
and to separate “critical few” from the “trivial many.” 
Aside from the familiar station outage or scheduled 
maintenance downtime, the Pareto chart identifies 
faults that contribute the most to production loss. 
A project operator will find that these typically fall 
into two broad categories: those that recur frequently 
for short periods of time due to a systemic issue, and 
those that are infrequent but require a turbine climb 
for investigation and resolution.

Frequency of a fault, while it may be resettable by re-
mote operation, can be just as impactful to the bottom 
line as a fault that occurs only once but must be tended 
to by a technician. A valuable exercise in understand-
ing this concept is to look back a year and review the 
annual event rate for each of your high-visibility faults, 
determine the average downtime incurred, cost per 
event, and downtime cost per hour. Essentially, these 
are your unavailability performance drivers, and are 
the ones that contribute the most negative impact to 
your reliability metrics and bottom line.

In wind maintenance, it’s helpful to know that solu-
tions to many issues, including turbine faults, are re-
peatable. A yaw brake pressure fault that occurs nine 
times on nine separate turbines in the same month 
should only need to be resolved on the first turbine 
and then repeated and verified on each of the others. 
If the fault has been correctly diagnosed and resolved, 
it would be the basis of training the team on where 
to look first in correcting any of these future faults. 
Getting to that level of process knowledge that boosts 
effective root cause analysis is necessary to remove 
faults from your monthly Pareto. A technician armed 
with experience and a maintenance manual will gen-
erally look for solutions with the highest probability 
of fixing the underlying problem, and he or she would 
employ half-splitting techniques to get there. Not ev-
eryone works this way, though, and it can be proven 
with a productivity cutting, human nature-type test 
with a coworker. Simply unplug their computer moni-
tor cord and watch what steps are taken to find root 
cause when they return to their desk. In reading this 
we would expect the most efficient path is to first 
check the obvious and easiest reasons why the moni-
tor stopped working. Instead, you will likely witness 
everything short of a call to the Geek Squad before 
your coworker realizes the cord has been pulled. We 
would all find the cord eventually, but at the begin-
ning of this troubleshooting exercise we are missing 
one of the essential knowledge components necessary 
to troubleshoot it: understanding the process of how 
the monitor receives its signal. Similarly, in a wind 
turbine with a frequent safety line or comm fault, it 
is DC voltage issues that can elude many good techni-
cians.

Reducing the frequency and number of faults that 
drive unavailability should be a common goal of the 
project team. Distracted with scheduled maintenance 
and major repairs, an annual analysis of frequent 
turbine faults that cause downtime can shed light on 
what seemingly nuisance-type issues are really eating 
your lunch. Starting with an evaluation of the annual 
dollar impact, the effort in reducing these faults can 
best be addressed through smart troubleshooting 
practices and a thorough understanding of the tur-
bine control process. Significant gains in eliminat-
ing turbine faults can be made by simply recognizing 
the differences between sequential and half-splitting 
techniques, and by distinguishing between possible 
and probable causes.   

Annual analyses of frequent turbine faults that cause downtime can shed light on what 
seemingly nuisance-type issues are really eating your lunch!

Merritt Brown
Rev1 power Services, inc.

merritt brown is vice president of Rev1 Renewables, an energy services company supporting wind, solar, and biomass 
clients worldwide. To learn more call (866) 738-1669 or go online to www.rev1renewables.com.

http://www.rev1renewables.com
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TEChnology

AS WE ARE EmbARKing on A nEW AdvEnTURE 
at Penn State directing the Pennsylvania Wind for 
Schools program, we are reminded of how fascinat-
ing wind turbines are for our youth. Encouraging 
children toward careers in science, technology, 
engineering, and mathematics (STEM) fields is in-
creasingly important in today’s globally competi-
tive and technology oriented environment. Wind 
energy can be a very successful tool for sparking 
this interest.

Funded by the U.S. Department of Energy’s Wind 
Powering America program, Wind for Schools is 
currently active in 11 states across the country—
Alaska, Arizona, Colorado, Idaho, Kansas, Montana, 
Nebraska, North Carolina, Pennsylvania, South Da-
kota, and Virginia—with several affiliate programs 
starting up in other states on their own. These pro-
grams are led by universities, and they are often 
land grant institutions within the state. The goal is 
to work with several schools each year to raise the 
funding for and install a small residential-scale tur-
bine at the school while working with teachers to 
integrate wind energy activities into their curricu-
lum. Activities can be incorporated across a variety 
of disciplines in the K-12 environment (e.g. earth 
science, social science, math, and environmental sci-
ence, among other subjects), drawing from existing 
resources such as KidWind’s Windwise, The NEED 
Project, 4-H’s The Power in the Wind curricula, 
and many others listed on the DOE Wind Powering 
America Web site (www.windpoweringamerica.gov/
schools_teaching_materials.asp). Many activities are 
mapped to National Science Education Standards, as 
well as state standards in some cases.

More than 60 turbines have been installed to date 
across the country associated with Wind for Schools 
programs. While the impact of this program is not as 
measureable, for example, as the DOE Industrial As-
sessment Center program—which might save a small 
to medium sized manufacturing firm 20-30 percent 
on its electricity costs (an average of $55,000/yr per 
firm)—there are several undeniable facts about the 
benefits of educating our youth in wind energy:

1)  As highlighted in DOE’s 20 percent by 2030 re-
port, the wind industry is expected to see contin-
ued growth over the next decade. Therefore, there 

is considerable need for an educated wind work-
force across all disciplines. K-12 wind energy edu-
cation programs are sure to spark interest in this 
field from the children who participate in these ac-
tivities as undergraduate and graduate level univer-
sity programs geared toward wind energy are being 
developed across the country to help them achieve 
their career goals.

2)  K-12 wind energy activities can be enhanced signif-
icantly by adding a wind turbine to a school’s site, 
with the additional benefit of raising awareness and 
understanding about wind energy within the com-
munity. The data generated from these turbines can 
be used in a variety of activities and provide a very 
tangible learning tool for teachers. They are also a 
source of great pride for a school district and can 
encourage children and families to be more energy 
conscious. There are many opportunities for inqui-
ry based learning in wind energy activities, which 
can also provide insight to K-12 students into what 
engineers actually do (which can be quite cryptic 
to a 10 year old).

3)  Students taking home the knowledge they learn 
about wind energy in school and sharing their expe-
riences with their parents is a very valuable process, 
as it provides the benefit of grassroots wind energy 
education addressing many widespread inaccura-
cies floating around about wind energy which are 
easily explained if people are willing to listen. 

We are installing our own turbine to support the 
Pennsylvania Wind for Schools program this month. 
The resulting wind data will be available to those 
schools that don’t have the wind resource or mone-
tary resources to put up their own turbine. It will also 
allow parents, teachers, school-board members, and 
the public to experience a turbine similar to what may 
be installed in their area.

I encourage all those reading this column to reach 
out to your local schools and see how you can help ex-
pose students to wind energy as well as science, tech-
nology, mathematics, and engineering in general. The 
more engaged today’s youth are with understanding 
the necessity of stewardship of our natural resources, 
the brighter their future will be.  

The more engaged today’s youth are in the stewardship of our natural resources, the brighter 
their future will be. programs like Wind for Schools will help.

Susan W. Stewart, Ph.D.
penn State Wind Energy

Susan W. Stewart, ph.d., is a research associate in aerospace engineering at The pennsylvania State University and a member of its 
Wind Energy program. Call (814) 863-0138, e-mail sstewart@psu.edu, or go to www.wind.psu.edu.

http://www.windpoweringamerica.gov/schools_teaching_materials.asp
http://www.windpoweringamerica.gov/schools_teaching_materials.asp
mailto:sstewart@psu.edu?subject=Referred by Wind Systems Mag
http://www.wind.psu.edu
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logiSTiCS

logiSTiCS RolES And RESponSibiliTiES 
tend to be compartmentalized within companies. 
One group may handle project deliveries, another 
group manages inbound plant logistics, and a third 
group arranges oversea transportation. Outside 
the organization the responsibilities are segmented 
even more sharply, sometimes resulting in confu-
sion and lost opportunity. The goals and the ob-
jectives of one group may not match the needs of 
another group. For instance, the overseas shipping 
group wants to minimize costs from Europe to 
North America, but the total cost of the transport 
depends on the product going into the right port 
to realize subsequent gains in North America. For 
instance, it may cost more to ship product to New 
Orleans versus a port on the southeast coast, but in 
New Orleans barge options are available to move 
product at much lower costs to the Midwest.

pRoCESS mAnAgEmEnT mATTERS
The key to keeping everyone aligned and coordi-
nated is through sound process management, excel-
lent communication, and good leadership. Starting 
from the beginning in the pre-production planning 
stage, companies should assess the inbound logis-
tics plans and ensure that they coordinate with 
outbound sales. Suppliers are dependent on manu-
facturers providing them forecasts that represent 
the more-current outlook. Manufacturers need to 
understand the material availability information, 
supplier ramp-up capabilities, and match the ex-
pected parts feed rate into the internal production 
schedules. A shortage of a single part will disrupt 
the entire supply chain.

Suppliers with known material shortages or 
ramp up problems need to be monitored. Re-
sources could be extended out to the supplier as a 
possible solution. This option can only happen if 
everyone is communicating. For tough cases, lead-
ership needs to force inter- and intra-organization 
cooperation and problem solving. Finally, suppli-
ers need to communicate with manufacturers on 
product availability. It is critical that plants know 
when the product will arrive so they can plan their 
resources accordingly.

For outbound deliveries, the same concepts ap-
ply. Companies must develop robust yet flexible 
strategies, communicate with all parties that touch 

the product, communicate handoff plans, and look 
for ways to smooth the flow of product. Invariably 
there will be bottlenecks in the delivery process. 
Leaders need to determine the root cause of the 
bottleneck and develop a plan to overcome the is-
sues. For instance, traffic problems could be allevi-
ated by alternate routing, adding a crane, or chang-
ing the sequence of the material flow.

plATFoRm FoR impRovEmEnT
Tightly managed and coordinated teams also serve 
as an innovation platform for future improvements. 
When all parties are clearly communicating in an 
open environment, it is safe for them to propose 
different ideas. For instance, designing a hydraulic 
slide at the back of the trailer could eliminate the 
need for a crane pick. This concept not only im-
proves efficiency, but it also increases flexibility. It 
is important for the project leader to foster open 
and candid communication and demonstrate the 
acceptance of new ideas.

Unlike standard industries such as hard consum-
er goods where product, supply, and demand are 
fairly constant and predictable, the wind industry 
is sporadic, each project is new, and the timing and 
dimensional nature of the product requires com-
plex logistics solutions. Keeping a strong hand on 
the process, ensuring open and candid communica-
tion across the supplier base, and solid leadership 
for problem resolution will help the organization 
be successful.  

by viewing the entire supply chain holistically and developing logistics strategies that benefit 
the entire system, companies can improve performance and reduce cost.

Anne Puhalovich
professional logistics group, inc.

“Unlike standard industries 
such as hard consumer goods, 
the wind industry is sporadic, 
each project is new, and the 

timing and dimensional nature 
of the product requires complex 

logistics solutions.”

Anne puhalovich is project leader with professional logistics group. For more information go online to 
www.prologisticsgroup.com.

http://www.prologisticsgroup.com
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pRoFilE

From the nacelle down to the substation, this company really 
lives up to its motto: “one line. one Company.”

ShERmCo indUSTRiES
By Russ Willcutt



   windsystemsmag.com      19    

FoUndEd in 1974 by pETE ShERmAn, Sher-
mco Industries originally focused on servicing air-
borne military generators and small motors within 
the state of Texas, where the company is based. 
“In the early days customers would call for ser-
vice because their motor or generator had stopped 
working and they wanted us to investigate why,” 
says Mike Moore, vice president of sales. “So we’d 
travel to their location, take a look at the motor or 
generator, and they would both be working fine. So 
we’d say ‘it must be the switchgear or motor con-
trols,’ and they’d have to call somebody else to take 
care of it. But that didn’t sit well with us because we 
wanted to be able to solve their problem, not just 
help to identify it.”

This realization led to the establishment of the 
company’s Engineering Services Division (ESD) 
for substation and switchgear services, which 
complemented its existing Machine Services Divi-
sion (MSD) that focused on rotating apparatus. It 
also led to Ron Widup joining Shermco in 1983 to 
eventually lead the new division, later rising to ex-
ecutive vice president, general manager, and then 
president. As a past president of the International 
Electrical Testing Association, among many other 
leadership positions, he was instrumental in help-
ing build the company into a leading provider of 
electrical power system testing and maintenance 
services.

According to Moore, the Machine Services Divi-
sion is involved in just about every sector in which 
rotating machinery must be maintained, including 
municipalities to the federal government, power 
generation, petrochemical/refining, and marine 
services. The MSD division is comprised of four 
groups: NSD (NEMA) Services, MSD Shop (equip-
ment above NEMA frame sizes), MSD Field Servic-
es, and Renewable Energy Services, which handles 
the wind power industry. “We can perform service 
work in the field or at one of our regional service 
centers,” he says, adding that these centers are lo-
cated in Sweetwater, Austin, and Houston, Texas; 
in Tulsa, Oklahoma; and in Cedar Rapids and Des 
Moines, Iowa. It is currently conducting field ser-
vices beyond the United States, as well, with work 
being done in Canada, Mexico, Spain, Equatorial 
Guinea, Macedonia, and Brazil. The company is 
capable of handling wind generator repair, rewind, 
and redesign, complete collector system analysis, 
substation acceptance testing, commissioning, and 
startup and repair. Shermco can also install condi-
tion monitoring technologies and perform onsite 

repair and maintenance, in addition to electrical 
power system maintenance. “What we want to get 
across to our wind customers is that we can handle 
any and all of their electrical service needs, from the 
top of the turbine all the way to the collector substa-
tion, hence our motto ‘One Line. One Company.’”

The Engineering Services Division in particu-
lar has enjoyed strong growth in recent years. 
Downsizing, and the aging—and retirement—of 
the workforce, has led many companies to rely on 
outsourced engineering services, which presented 
Shermco with yet another opportunity for growth. 
“Five years ago we had 10 engineers on staff, and 
now we have more than 40,” Moore explains. “One 
reason for this is that customers are contracting 
with us for their power system design and engi-
neering services. The other opportunity is that we 
have entered a new realm of engineering that we 
refer to as ‘staff augmentation,’ where we’ll provide 
skilled and qualified Shermco employees to man-
age operations, project management, or even play 
a full-time engineering role at a client’s facility. All 
of our customers are global these days, and they’ve 
allowed us to be part of that.”

This globalization works both ways, with Euro-
pean companies long established in the wind in-
dustry overseas now selling their products into the 
North American market—and many OEMs build-
ing new manufacturing facilities in the United 
States and Canada—which has presented the com-
pany with yet another challenge, this one involv-
ing staying abreast of these designs and sourcing 
the parts they’ll need for repairs, as well. That’s one 
reason why the company has made a point of hir-
ing experienced engineers and technicians as it has 
grown, and also training younger hires to get them 
up to speed quickly. And once you’ve made that 
kind of an investment in hiring good people, you 
want to keep them. That’s not a problem at Sher-
mco Industries, according to Moore.

“Pete has always said ‘Mike, I want to create a 
company that’s such a great place you’ll want your 
son to come work here,’ and now he does,” Moore 
says with a laugh. “But we really do have great em-
ployee retention. There are so many opportunities 
for growth here, both from a professional as well 
as a personal standpoint, that you’ll find employees 
really don’t leave very often once they’ve landed a 
job here. And that allows us to retain all the knowl-
edge and experience they’ve gained, to the benefit 
of our customers. So when you look at it that way, 
everybody wins.”   

Call (888) ShERmCo or (972) 793-5523, e-mail info@shermco.com, or go online to www.shermco.com.

mailto:info@shermco.com?subject=Referred by Wind Systems Mag
http://www.shermco.com
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SURgE pRoTECTion FoR 
ElECTRiCAl SySTEmS

ThE bASiC dESign CRiTERiA for wind genera-
tor installations—that they are placed in large open 
areas, mounted on tall towers, and not influenced 
by other nearby structures—also places them at very 
high risk of being affected by lightning issues. This 
risk becomes even greater when installations are in 
high flash density regions such as shown on the map 
in fig. 1.

Lighting may cause the catastrophic damage 
shown in fig. 2, where a direct strike to a blade oc-
curs, but more commonly occurring effects and 
probably less noticeable ones may be those caused 

by a nearby strike to ground, or “cloud to cloud” 
discharge. Statistics on this subject show that of all 
lightning damage to wind generators only about 10 
percent involve blades, while approximately 85 per-
cent affect the power, control, and communication 
systems. 

These events may cause severe equipment dam-
age, but they will also cause less-obvious damage in-
cluding premature component failure and interfer-
ence of critical communication and control signals, 
all of which results in a disruption of service and 
loss of generation (revenue).

Approximately 85 percent of all lightning strikes to wind 
turbines affect the power, control, and communication 
systems rather than the blades. DEHN explains.

By Robert Schlesinger, P.E.      

Rob Schlesinger, p.E., is director of business development at dEhn inc. Call (949) 376-4960, 
e-mail rob.schlesinger@dehn-usa.com, or visit www.dehn-usa.com. 

mailto:rob.schlesinger@dehn-usa.com?subject=Referred by Wind Systems Mag
http://www.dehn-usa.com
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gRoUnd poTEnTiAl RiSE
Wind generators that are installed in high-risk light-
ning environments should have lightning protection 
systems incorporated in their mechanical design, 
which would include air terminals on the nacelle, 
receptors in the blades, adequate down conductors, 
and a proper grounding system. This system would 
protect the wind generator from the physical dam-
age of a direct strike by providing a safe and effective 
path to earth for the discharge current. It would not 
eliminate the effect the lightning would have on the 
electrical system, however.

Assuming that (external) lightning protection is 
installed and the generator is not mechanically dam-
aged by a direct strike, the electrical system remains 
vulnerable to high voltage transients that may appear 
on the power, control, and communications systems. 
These transients, also referred to as surges, will in-
volve these systems by being electromagnetically 
induced, entering the system through grid connec-
tions or by differences in the ground reference that 
are connected by utility circuits; specifically a sub-
stantial Ground Potential Rise (GPR) of local earth 
with regard to distant earth. The latter is caused by a 
local strike or strike to the structure, and the result-
ing local GPR as the lightning current dissipates as 
it travels through the earth’s impedance and at the 
same time being connected to a distant ground refer-
ence through the utility grid.

Regardless of the cause of these voltage transients 
on the system, they will have a very damaging effect 
as they appear at the terminals of key pieces of equip-
ment, since they will be of voltages magnitudes many 
times greater than what the equipment was designed 
for. While the transients are short lasting, from some 
tens of microseconds to less than a millisecond, they 
have high energy content during that short time and 
can produce insulation breakdowns with discharge 
currents of tens of thousand of amperes, occurring in 
multiple locations.

The most commonly used representation of the 
wave shapes for describing the characteristics of a 
lightning and surge current discharge is the 8/20 mi-
crosecond and 10/350 microsecond curve, where the 
later is associated with direct lighting strikes. One 
can easily see that even if the magnitudes are equal, 
the greater duration of the 10/350 µs wave has ap-
proximately 25 times the energy than the 8/20 µs.

SURgE pRoTECTion dEviCES
The strategic placement of Surge Protective Devices 
(SPD) mitigate these issues as they function as either 
shorting or voltage clamping devices minimizing that 
transient voltage that would have otherwise appeared 
at the equipment terminals. These devices are ap-
plied between the energized conductor and ground 
and must be connected close to the terminals of the 
equipment they are intended to protect, and using 
the shortest and straightest routed conductors of suf-
ficient cross-sectional area. Not implementing this 
design criterion will result in a higher than necessary 
voltage drop in the SPD circuit during the discharge 
that will expose the “protected equipment” to higher 
transient voltages than necessary.

The selection criteria is based upon the device’s 
ability to change states quickly enough for the brief 
time the transient is present, to be able to discharge 
the magnitude of the transient current that is associ-
ated with the transient voltage and without failing, 
and to do so minimizing the voltage drop across the 

Photo by: Jeremy Allen
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SPD circuit so as to protect the equipment it is connected to, and to not 
interfere with the normal function of that circuit.

The most commonly used component for SPD application is the Metal 
Oxide Varistor (MOV) that functions as a voltage-clamping device. Other 
components are also used for SPD applications such as Silicon Avalanche 
Diode, controlled Spark Gaps, and Gas Discharge Tubes, with the latter 

two being switching devices 
which appear as short circuits 
or crowbars during their op-
eration. Each technology has its 
own characteristics, making it 
more or less suitable for a spe-
cific application.

Figure 4 shows a table listing 
the basic characteristics of each 
of the primary components. 
These components are used to 
make a completed SDP that will 
include an insulated enclosure, 

Fig. 1:  lightning distribution across the United States.

Fig. 2: lightning caused 
catastrophic blade damage.

http://www.sotek.com
mailto:info@sotek.com?subject=Referred by Wind Systems Mag


   windsystemsmag.com      23    

terminals for connecting con-
ductors, safety disconnection 
mechanism, status indications, 
and other features.

Combinations of these devices 
can also be paired and coordinat-
ed so as to provide more optimal 
characteristics than they would 
offer individually. Figure 6 shows 
an example of two coordinated 
SPDs; a Spark Gap- and MOV-
based technology that together 
are able to both discharge high 
energy lightning currents and 
clamp the residual voltage to an 
acceptable protection level.

AC SURgE pRoTECTion
Lightning flashes from cloud to 
the lightning protection system, 
the wind generator structure, or 
a nearby ground will cause a lo-
cal GPR with regard to distant 
ground references. Conductors 
spanning these distances will 
expose equipment to these sig-
nificant voltages. The effects of 
these ground potential rises are 
primarily seen where a grid tied 
system is connected to the utility 
at the service entrance, since it is 
this intertie that connects local 
ground to a distant referenced 
ground. Surge protection should 
be placed at this location primar-
ily to protect the service entrance 
side from damaging transients. 
The transients seen at this loca-
tion are of the higher magnitude 
and duration (10/350 µsec versus 
8/20 µsec), and therefore must 
be managed by surge protection 
with appropriately high discharge 
current ratings. Spark gaps in co-
ordination with MOV SPDs are 
the ideal solution. The Spark Gap 
technology has the ability to dis-
charge the high “lightning cur-
rents” providing an equipotential 
bonding function during the oc-
currence of the lightning tran-
sient, and coordinated MOV has 
the ability to clamp the residual 
voltage to an acceptable level for 
the equipment it is to protect.

In addition to the use of these 
coordinated Spark Gap/MOV 
SPDs at the service entrance, 

Fig. 3: Comparison of lightning/surge discharge current wave shapes.

properly rated MOVs should be at critical locations within the generator 
system to mitigate the effects of induced lightning transients and inter-
nally generated switching transients.

non-poWER SySTEm SURgE pRoTECTion
Just as power system equipment and components are susceptible to the af-
fects of lightning, so is the equipment found on measurement and control, 
instrumentation, SCADA, and communication systems associated with 
these installations.

The basic concept of SPD protection is the same as on power circuits, 
but the equipment is usually less tolerable to overvoltage impulses and 
more susceptible to erroneous signals and to being adversely affected by 
the addition of series or parallel impedances to the circuits. Greater con-
siderations must therefore be given to the characteristics of each SPD that 
is added to such circuits. Whether these components are communicat-
ing through twisted pairs, CAT 6 Ethernet, or coaxial RF, SPDs are avail-

Fig. 4: Technologies used for Spds.



24    AUGUST   |   2011

able for these systems as well. As 
an example, when selecting SPDs 
for these circuits consideration 
must be given to their ability to 
discharge the transient currents 
without failure, provide an ad-
equate voltage protection level, 
and have other unique character-
istics so as not to interfere with 
the system’s function including 
series impedance, line to line and 
ground capacitance, and frequen-
cy bandwidth, etc.  

ConClUSion
In spite of the high lightning risk 
that wind power system instal-
lations are exposed to, they can 
be protected by the application 
of Surge Protection Devices and 
Lightning Protection Systems. 
Regarding SPDs, one must give 
thoughtful and careful consid-
eration to the placement of the 
SPD on the system and what they 
are intended to protect, the con-
nection from the system to the 
SPDs, and the proper bonding of 
all grounded members and the 
ground system. Also check for 
the adequate discharge rating of 
the SPD, the voltage protection 
level the SPD provides, the suit-
ability of the SPD for the system it 

is applied to, and consideration to 
failure mode of SPDs and status 
indication. Also be mindful of lo-
cal and remote status indication 
and easily replaceable modules, 
and the suitability of SPDs on 
systems so as not to affect normal 
system function, specifically on 
non-power systems.   

Fig. 5: 
Typical 
power 
system 
application.

Fig. 6: Example of a coordinated 
Spark gap and mov.

http://www.gearexpo.com
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CAlibRATing 
FoR SUCCESS

Why ShoUld i CARE iF my ToRQUE WREnCh or 
multimeter is calibrated? They’re built to be rugged, and 
they’re checked when they roll off the production line, so 
how far off could they be? Besides, I have a schedule to 
maintain, and I don’t have time for this nuisance. It can’t 
be that big of a deal.

If any or all of these statements represent your mind-
set, then it is apparent that instrument drift is not ap-
parent to you. I have worked in the field of metrology—
the science of measurement—for more than 28 years. 
While my calibration and engineering experience has 
been evenly divided among military weapons systems, 

manned shuttle launches at the Kennedy Space Center, 
and pharmaceutical and medical device manufacturers, 
a consistent theme rings true of the wide variety of in-
strumentation and gages with which I have dealt: you 
simply cannot predict which instrument/gage is going to 
exceed its allowable tolerance limits and have a negative 
impact on the products or processes where it has been 
used over its most recent calibration cycle. So, regardless 
of the industry in which the instrument is being used, if 
you are dealing with an acceptance tolerance for a given 
process, you cannot afford to have a situation where you 
thought the measurement was good and found out later 

Proper calibration ensures that your 
instruments are performing as expected, 
which saves you time, money, and protects 
your most important asset—your reputation.

By Howard Zion

howard Zion is director of technical operations at Transcat, inc. 
E-mail hzion@transcat.com or go online to www.transcat.com.

mailto:hzion@transcat.com?subject=Referred by Wind Systems Mag
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that the instrument gave you a false indication. That can 
cause rework, scrapped product, or in the worst cases, 
product recall, injury, or fatality. We all hope that the 
processes in which instruments are being used to make 
qualifying decisions have enough “slop” in the accep-
tance tolerances to prevent these types of costly events 
from occurring, but history shows this is not always the 
case. And we shouldn’t base safety and cost on a “hope” 
anyway, should we?

dodging goTChAS
In the energy industry there have been recent cases 

where improperly calibrated instruments have kicked 
off a series of events, leading to billions of dollars of 
property damage as well as the deaths of employees and 
contractors. The attitude of “we haven’t had a problem 
yet, so why worry about whether or not my calibrations 
are being done correctly?” is a very risky attitude to take, 
both in terms of safety and cost to your company.

The cost to have your calibrations done correctly—
to ensure traceable measurement is preserved from the 
upper echelons of NIST through reference level calibra-
tion laboratories, to the standards that your calibration 
supplier uses to determine whether your equipment is 
good or bad, to the way you use those instruments in 
your processes—is often a fraction of the cost of a prod-
uct recall, a lawsuit related to an accident, or to a faulty 
product or service. It’s what is commonly referred to as 
the “cost of quality.” Any cost must also have a benefit, 
otherwise why spend the money? The benefit of calibra-
tions done correctly is a reliable system of instrumenta-
tion that ensures decisions about the process or product 
are not incorrectly based on erroneous information, re-
gardless of the instrument you pick up and use in the 
process.

Unfortunately, and you’re not going to like this, but 
not all calibrations are performed correctly. At this point 
I must claim bias because I work for a commercial cali-
bration provider and, of course, we want your business. 
We’ve thought through some not-so-evident scenarios 
and have designed our processes to catch and correct 
some problems so that you don’t have to concern your-
self with them causing problems in your processes. Al-
low me to remove myself from this business bias in order 
to point out the flaws that can become “gotchas” in your 
attempt to preserve measurement assurance in your 
processes. Most companies that provide B2B calibra-
tion services are ISO-17025 accredited. At a minimum, 
this ISO standard covers some very important points 
that are critical to ensuring you get the calibration that 
you need. It also misses some important points, many of 
which most people assume are not a problem.

ShARing EXpECTATionS
Let’s start with your expectation for the service you get 
when you pay for a calibration. Do you know what infor-
mation you must convey to the calibration provider? Do 
you assume the calibration provider is the expert and no 
discussion is needed to convey your expectations? While 
they are the experts in calibration, they may miss some 
of these critically important points if you are not clear 
with each other. It’s up to you to understand where these 
pitfalls can occur and how to avoid them. This concept 
follows the “buyer beware” approach to conducting 
business and making purchasing decisions.

Stop for a minute and think about your personal buy-
ing decisions. When you go to the drive-through at a fast 
food place, how mad are you when you get all the way 
home just to find out they gave you the wrong food, or 
forgot to put something in the bag when they handed 
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it to you? Your expectation is likely that the person on 
the speaker should be capable of taking down your or-
der and passing that through to the people cooking your 
food, and on to the people putting it together for you at 
the pickup window. How can this fairly simple process 
go so wrong?

Now, consider how much more complex a process 
it can be when placing your order for the calibration of 
an instrument. Or how about placing your order for the 
calibration of 50-100 instruments, or 1,000 instruments? 
To my knowledge, the largest quote my company has 
processed was for just over 10,000 instruments and, con-
sidering the varying calibration cycles on each one, the 
total quote was for about 18,000 calibrations per year. So 
what are the odds of getting that order 100-percent cor-
rect, and what are your expectations for each of these 
calibrations? The good news is that we have designed 
our systems to handle this variety and volume. The re-
ality is that we still get some things wrong. But that is 
what disclaimers, as well as warranties, are for. Believe it 
or not, many prospective clients simply can’t give us the 
information we need to make a decision about whether 
or not we have the capability to perform the calibration 
service, let alone the cost of the service.

ACCURACy CoUnTS
It all starts with properly identifying your instruments 
with a valid manufacturer name and model number. In 
many cases other information is important, too, such as 

instrument range, accuracy, description, cal cycle, and 
next due date, etc. This information helps your calibra-
tion provider to identify the instrument, which points to 
the accuracy or tolerances against which the instrument 
will be calibrated. Without this information it’s a best 
guess, and hence the disclaimer. But for those instru-
ments which can be clearly identified up front a warran-
ty can come into play if, for some reason, the calibration 
report does not provide the tolerances that you expected 
to see. If you regularly order calibration without data 
(certificate only), how can you possibly verify that what 
you expected is what you received? That would be like 
ordering a meal at the drive-through and not wanting 
the food, just taking the receipt. The substantial part of 
the order was the food, and the receipt simply shows that 
you paid for certain items. It’s pretty much the same with 
calibration: the substantial part of the order is the cali-
bration report that shows the data on your instrument, 
not the calibration certificate that simply identifies your 
instrument. Dealing with calibration this way makes no 
sense whatsoever. In fact, ordering a calibration with the 
data and the lab’s measurement uncertainties is all-en-
compassing in preserving measurement traceability and 
may soon be a requirement for all accredited laborato-
ries (i.e., it may not be a choice for them to provide the 
lesser levels of service, because it breaks traceability).

Speaking of expected tolerances, do you know what 
tolerances the instrument should be tested against? 
Does your calibration provider know how to determine 
these? Likely you chose the particular instrument be-
cause the OEM published information telling you how it 
will perform (accuracy specifications) over a given time-
frame (recommended cal cycle). and this met your needs 
(product/process acceptance tolerances). So it stands to 
reason that your calibration provider should also check 
the instrument against these same OEM instrument 
tolerances. This is where the ISO standard is lacking. It 
states simply that the calibration provider must under-
stand their client’s needs and expectations. It can’t possi-
bly cover all of the tolerances and test points for the huge 
variety of instruments that require calibration. But if that 
conversation between the calibration provider and their 
client isn’t explicit, the result could be that you are get-
ting something that missed the mark on your expecta-
tions. How can that happen, you ask? Let me count the 
ways.

TRy TRoUblEShooTing
Incorrect Calibration Procedure: Some calibration service 
providers rely on military cal procedures to provide the 
step-by-step methodology for their technicians. The pit-
fall here is that military cal procedures have sometimes 
been written for their specific use where functions/rang-
es of an instrument are omitted, different test points are 
checked that may not provide a full calibration, and/or ac-
curacy specifications have been changed for a specific pur-
pose. If you wanted a calibration against the OEM toler-
ances and your instrument was calibrated using a military 

http://www.trachteUSA.com/ws.html
mailto:sales@TrachteUSA.com?subject=Referred by Wind Systems Mag
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procedure, you may not be getting what you expected—
and your calibration provider may be none the wiser that 
they are not delivering to your expectation. This may not 
be an intentional act on your calibration provider’s part, 

but it certainly does not preserve your measurement trace-
ability since you could be failing good product or passing 
bad product due to this miscommunication and/or lack of 
understanding.

Fig. 1: A certified calibration technician conducting tests at his bench.

http://www.windingen.com
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Incorrect Tolerances (OEM): An 
OEM’s organization is comprised 
of human beings, who are known to 
make mistakes. How well an organi-
zation performs to keep things in con-
trol depends on how the company is 
managed, which changes over time. 
These changes in the OEM’s organi-
zation can cause inadvertent errors 
to occur. For example, the market-
ing department is eager to get their 
instrument out ahead of their com-
petitors and may publish a market-
ing piece that has preliminary specs. 
Months later, the engineering depart-
ment may make slight changes to 
the accuracy specifications and print 
these in the operating manual. If this 
misalignment between the market-
ing specs and the engineering specs 
is not caught, then a conflict has been 
created as to how the instrument will 
perform. This happens more often 
than you are probably aware.

So which spec were you looking 
at when you bought the instrument, 
and which spec is your calibration 
provider using for the tolerances they 
apply? Are they diligent in catching 
these OEM errors and clarifying them 
on your behalf? It’s not necessarily 
anyone’s fault, although the root cause 
lies with the OEM, it’s just a reality of 
the manufacturing and selling pro-
cess. Becoming aware of these pitfalls 
can help you understand where your 
processes can get riddled with unex-
pected errors, and perhaps help you 
to prevent them.

Incorrect Tolerances (Accuracy 
Translation Error): Instrument speci-
fications can sometimes be tricky to 
interpret. How would you interpret 
the following accuracy statement, 
provided by the OEM for the frequen-
cy accuracy of an electronic counter? 
It states that “Accuracy: ±1 count ± 
timebase error” (see Table 1). 

Two pages of specs later, the time-
base error is defined as shown in 
Table 2. Do you know whether your 
instrument uses a standard crystal or 
has Opt. 010 installed (oven oscilla-
tor)? After all, this changes the toler-
ances that will be applied to your in-
strument. This can be an area where 
you and your calibration provider 
interpret the specs differently, causing 
problems with your quality system. 
It can happen on complex specs, like 
this one, and it can happen with pre-
sumably simpler specs as well.

ConClUSion
While there are many places where 
pitfalls can happen in the calibration 
buying process, I think you can get 
the picture from these examples of 
the importance of taking a cautious 
approach to any purchasing decision. 
If you’re getting cheap calibrations 
without data reports, remember that 
you’ll usually get what you pay for. If 
your calibrations are not preserving 
the integrity of your measurements 
(which impact your decisions about 
a product or process), then you’re 
throwing away your money because 
you’re not getting the quality you 
expect and your product is at some 
unknown level of risk. Wouldn’t it be 
better to make sure your product/
service maintains the level of quality 
you intend, even if doing it the right 
way costs a little more? Whether cut-
ting corners is an intentional effort 
or an oversight on your calibration 
provider’s behalf, it still costs you in 
the end.

The purpose of the traceable mea-
surement chain is to make sure that 
your decisions about your product/
process quality are valid. You can’t do 
that if you don’t know where you are 
with your instrument’s performance. 
Reduce your risks by digging in and 
asking more questions in any of your 
purchasing decisions. Take an active 
role on your company’s behalf to en-
sure they are getting the value for the 
money. Among these buying deci-
sions is calibration service, because 
calibration not only has a direct im-
pact on your product, it helps sup-
port the quality and reliability of the 
wind industry itself.   

Frequency measurements
Frequency A (standard and option 040)

Range: 0 – 100 mhz direct count
Resolution: 1 mhz to 0.1 hz in decade steps
Accuracy: ±1 count ± timebase error
Display: khz, mhz

Frequency c (option 030)
Range: 5 – 512 mhz direct count
Resolution: 1 mhz to 0.1 hz in decade steps
Accuracy: ±1 count ± timebase error
Display: khz, mhz

 
*trigger error is <0.3% of one period of sinewaves of 40 dB s/n or better and amplitude equal to sensitivity of counter. 

For any wave shape, trigger error is less than±2 x peak noise voltage signal slope

(or ± .0025 µsec
signal slope in V/ µsec

for 40 dB s/n.)

timebase:
standard crystal
Aging rate: <3 x 10-7/month
temperature: <2.5 x 10-6 0° to 50°c
line voltage: <1 x 10-7 for 10% change
Opt. 010 oven oscillator
Aging rate: <5 x 10-10/day after 24-hour warm-up
short term: <1 x 10-10rms/sec
temperature: <7 x 10-9 0° to 50°c
line voltage: <±5 x 10-9 for 10% variation
Warm-up: <±5 x 10-9 in 20 min.

Table 1: Frequency measurements.

Table 2: Timebase.
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CAlCUlATing RollER 
bEARingS FoR Wind

RollER bEARingS ARE ESSEnTiAl parts in 
most devices and machines whose primary func-
tion is to transmit power and motion. They support 
the rotating parts within the stationary ones, and 
thus providing basic functionality in the machine. 
From the point of view of classical machine design, 
roller bearings are just another machine element 
that needs to be chosen according to the operating 
conditions, yet they offer a potential for stand-alone 
study and investigation.

Since bearings are tightly integrated into the 
functionality of the machine in which they operate, 

any improvement in the bearing operating condi-
tions has a direct impact on the machine itself, its 
life cycle cost, and also in the environment. Design 
techniques that reduce the friction torque or roller 
losses of the bearing lead to improved efficiency, and 
advanced manufacturing processes and materials 
provide bearings with increased service life while si-
multaneously reducing the environmental footprint 
associated with manufacturing and recycling [1]. 
Additionally, life cycle cost analysis indicates that 
the largest part of costs associated with the opera-
tion of a machine is ownership costs, in contrast to 

A new calculation method from KISSsoft provides 
realistic prognoses about the future behavior, 
required stability, and service life of a gearbox.

By Dipl.-Ing. Ioannis Kaliakatsos

dipl.-ing. ioannis Kaliakatsos is with KiSSsoft Ag. go online to www.kisssoft.com.

http://www.kisssoft.com
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acquisition or disposal costs [2]. Unscheduled main-
tenance costs are an integral part of ownership costs, 
and an adequate service life of the building blocks of 
the running machine is easily justifiable. Standstill 
costs due to faulty or overloaded bearings should 
therefore be avoided.

In this article we are mainly interested in the service 
life of roller bearings, pertaining to advanced calcula-
tions based on the knowledge of their inner geometry 
as defined in international standards. Predicting ser-
vice life within an application-dependent accuracy is 
a major factor in a successful machine design. 

SERviCE liFE CAlCUlATion
The notion of bearing service life is statistical in its mean-
ing, and its origins can be traced back to the Lundberg-
Palmgreen theory [3]. It is statistically determined that 
in a population of identical bearings which experience 
the same operating conditions (temperature, loading, 
speed, and lubrication), the number of bearings in that 
population which survive after a given service duration 
depends on the extent of this duration. The service life 
in which 90 percent of the bearings survive is termed 
the basic rating life L10 and is generally given by bearing 
manufacturers. The higher the rating life, the more reli-
able a single bearing in operation will be in fulfilling its 
service requirements.

Until recently, the standard way to calculate the rat-
ing life of a bearing was based on ISO 281 [4]. The basic 
idea behind this method is to calculate, based on the 
actual radial and axial load, an equivalent load depend-
ing on the bearing type (radial or axial). The rating life 
is then calculated as

L10= ( )Ci 

Pi

n 

where i=r for radial bearings and i=a for axial bearings, 
Ci  is the basic dynamic load rating, Pi is the dynamic 
equivalent load and n=3 for ball bearings and n=10/3 
for roller bearings. The basic dynamic load rating is 
given by the manufacturer, but can also be calculated 
according to the formulas given in [4] when the bearing 
geometry is known.

This method of calculation cannot cope with gen-
eral loading conditions, bearing ring misalignments, or 
clearance in the bearing. Therefore, there is an increas-
ing trend in using information of the inner geometry of 
the bearing, according to [5]. Due to the fact that these 
methods are computationally intense, the engineering 
practice is the use of specialized computer software 
such as the KISSsoft calculation program [6].

The basic principle described in the ISO/TS 16281 
[5] is the complete analysis of the internal loading on 
each roller element, taking into account the inner ge-
ometry of the bearing, tilting, and/or misalignment and 

Fig. 1: line contact in roller bearings [5].
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internal clearance. The rating life, calculated in accordance to [5], is termed 
reference rating life L10r. The contacts between the roller element and the 
raceways in ball bearings are treated as point contacts, whereas in roller 
bearings as line contacts (fig. 1).

There are several factors that influence the reference rating life of a bear-
ing. For a given external loading condition, the Hertzian pressure on the 
roller element contact surface is greatly affected by the cross-sectional race-
way groove radius of the rings (for balls bearings) and the roller profile (for 
roller bearings). In general, increased Hertzian pressure leads to reduced 
service life. Any factor which affects diametral clearance—be it a press fit of 
the bearing on the shaft and/or housing, increased operating temperature 
and thus thermal expansion, or local deformations of rings as according to 
housing deformations—has a direct effect on the internal loading distribu-
tion, and therefore on the service life. Lubrication conditions and the poten-
tially different reliability are encapsulated in the ISO life modification fac-

tor aISO and the life modification 
factor for reliability a1 [4]. The 
modified reference rating life is 
thus given as

Lnmr= a1 • aISO• L10r  

indUSTRiAl AppliCATion
It is helpful to illustrate how the 
above notions are used in indus-
trial applications. For this pur-
pose we use a typical case from 
the wind energy sector, as seen 
in fig. 2. It is a 2MW wind tur-
bine shaft, rotating at 1750 RPM. 
Two cylindrical bearings are 
used to bear the significant radial 
load, and a deep groove bearing 
for any thrust component. The 
coupling of the shaft to the tur-
bine blades on the right and the 
driven spur gear (220 mm pitch 
diameter) on the left are clearly 
visible. In the ideal situation, in 
which the bearings sit perfectly 
on their rigid housing, the modi-

Fig. 2: A typical case of a wind turbine shaft.
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fied reference service life of the critical radial bearings is around 99’000 h for 
the left one, and 736’600 h for the right one.

The high service life of the right bearing is to be attributed to perfect load-
ing conditions, which are rarely true in real-life applications. Manufacturing 
errors and deformations due to loading or assembly can cause the housing 
structure to diverge from its perfect theoretical alignment. This has a direct 
influence on the outer ring of the bearing, and the subsequent development 
of increased contact pressure between the roller bodies and the raceways. 
The deformation of the housing could be modeled as a misalignment error 
of the bearing outer ring. A small error of 0.3° loads the roller elements 
eccentrically and high contact pressures are developed. As a consequence, 
the bearing’s modified reference service life is drastically reduced to around 
8’280 h.

If such misalignment errors can’t be avoided, a potential corrective action 
could be to manufacture the roller elements with an optimal profiling for 
that case. For the sake of simplicity and illustration we present the results 
of non-symmetrically profiled rollers, in which the left half of the roller em-
ploys a standard logarithmic profiling while the right half employs a profile 
value which is double that of the logarithmic one. The new pressure distri-
bution is shown in fig. 4, where it is clear that the pressure peaks have been 
eliminated. In this case, the bearing life has been increased to around 26’200 
h. The increased manufacturing costs of custom roller profiling could be 
balanced by the savings in maintenance work, related to the replacement 
of the short-lived bearing, and in any case the cost-benefit analysis is highly 
application-dependent.

ConClUSion
Modern wind power plants need to achieve long service life with minor main-

tenance expense. Operation and 
maintenance can be accurately 
calculable, and with reliable cal-
culation software, the chance of 
loss of bearings can be drastically 
minimized beforehand. With the 
implementation of the calcula-
tion method ISO/TS 16281 con-
sidering the aspect of service life, 
KISSsoft provides close-to-reali-
ty prognoses about future behav-
ior, required stability, and service 
life of a gearbox.  
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case ideal 0.3° misalign-
ment

0.3° misalign-
ment with cus-

tom roller profile

maximum pres-
sure (n/mm2)

1’238 2’196 1’758

modified refer-
ence service life 
(h)

736’628 8’278 26’214

Fig. 3: Contact pressure distribution on the rollers of the right 
cylindrical bearing of the wind turbine shaft, as shown in fig. 2 
(left: ideal case; right: with housing deformations).

Fig. 4: The pressure 
distribution on the rollers when 
a misalignment error and 
custom profiling is considered.

Table 1: Summarizing table of the load cases for the right cylindrical 
bearing of fig. 2.
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EnhAnCEd TURbinE 
pERFoRmAnCE moniToRing

ComponEnTS oF Wind TURbinES are affected 
by asymmetric loads, variable wind speeds, and se-
vere weather conditions which cause wind turbines 
to change their states. A typical wind turbine under-
goes various states during its daily operations. The 
wind turbine states follow a certain pattern, such as: 
1) turbine OK to run-up idling; 2) turbine online to 
maintenance/repair mode; 3) turbine weather con-
ditions to external stop, and; 4) turbine OK to fault 
mode, and so on. A state change from normal tur-
bine operations to a fault mode adversely impacts the 
performance of wind turbines and its components. 

Monitoring these states can greatly augment the 
maintenance operations.

Wind turbine monitoring can be done in two ways: 
condition-based, and performance-based. Condi-
tion monitoring requires installation of additional 
equipment/sensors to continuously monitor relevant 
parameters in real time. Performance monitoring uti-
lizes historical data for prediction of turbine perfor-
mance. Since performance monitoring relies on the 
existing data, there is no additional cost to the wind 
farm operators. Analyzing the historical data through 
data-mining techniques is a promising approach to 

The authors of this article clearly demonstrate the 
benefits of applying data-mining techniques to the 
prediction of fault modes in wind turbines.

By Andrew Kusiak and Anopp Verma

Andrew Kusiak is faculty and Anopp verma is a graduate student in the department of mechanical and industrial Engi-
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performance monitoring. The current SCADA sys-
tems already record wind turbine parameters. An 
improved SCADA system coupled with data-mining 
algorithms can be useful in identifying critical per-
formance indicators of wind turbines. This article 
demonstrates application of data-mining techniques 
to prediction of fault modes of a wind turbine.

TURbinE STATES inFoRmATion
In addition to wind turbine parameters, a SCADA system 
records the states of wind turbines.  Consider 17 possible 
states in which a turbine can be found. The state “tur-

bine in fault mode” (state No. 17 in Table 1) can usually 
be expressed in more than 400 ways. Components of 
a wind turbine such as wind turbine blades (e.g., blade 
angle asymmetry), turbine yaw (e.g., yaw runaway), 
wind turbine generator (e.g., generator brush worn), 
and wind turbine gearbox (e.g., gearbox over-temper-
ature) can be affected. Using domain knowledge, the 
states listed in Table 1 can be broadly categorized into 
four main groups (fig. 1). At the top level, prediction of 
fault modes of wind turbine is crucial in identifying an 
actual fault.

Figure 2 displays the distribution of wind turbines 
states. The values are averaged for a wind farm over a 
year period. Almost 90 percent of the time the turbine is 
operating normally. However, faults make up 6.82 per-

Fig. 1: Categories of states of a wind turbine.

Fig. 2: distribution of wind turbine states.
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cent of the total time. Any effort to minimize the frequency of faults 
would enhance wind turbine availability.

dEvEloping pREdiCTion modElS
In this section, data-mining models are developed for predicting tur-
bine states. The data collect by the SCADA system is sampled at the 
frequency of 0.1 Hz. The faults that have occurred at 17 wind turbines 
in a three-month period are plotted in fig. 3. Based on the frequency 
of fault modes, three wind turbines are identified (labeled as A, B, and 
C in fig. 3). Data from turbine A is used for training and testing data-
mining algorithms, whereas turbine B and C are used for performance 
evaluation. 

pARAmETERS FoR 
STATES pREdiCTion
A SCADA system records vari-
ous parameters, which can be 
categorized into: 1) non-con-
trollable parameters such as 
wind speed and wind devia-
tions; 2) performance param-
eters such as power output and 
rotor speed; 3) vibration pa-
rameters such as tower accelera-
tion and drive train acceleration, 

state 
number

state Description state 
number

state Description

1 turbine OK with no errors 10 turbine stopped locally
2 turbine running smoothly 11 emergency stop
3 turbine running up idling for cut in 12 turbine stopped due to curtailment
4 turbine in maintenance mode 13 turbine stopped by customer
5 turbine in repair mode 14 turbine idling locally
6 Power failure/grid downtime 15 turbine idling remotely
7 Weather downtime 16 Wind direction curtailment
8 turbine stopped externally 17* turbine in fault mode 
9 turbine stopped locally

*  Primary focus 

Table 1: Turbines states information.
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The evaluation of data-mining algorithms is based on the prediction accuracy 
of turbine states namely turbine OK (TO), weather downtime (WD), mainte-
nance downtime (MD), and fault mode (FM) (fig. 4). The diagonal elements (e.g. 

and; 4) temperature parameters 
such as gearbox temperature and 
generator temperature. It is im-
portant to mention that not all 
the parameters are causing wind 
turbines to change its states. 
Therefore, we need to identify a 
set of parameters that impact the 
wind turbine states. This is the 
place where algorithms build us-
ing data-mining techniques are 
useful. Data-mining algorithms 
use statistical measure such as 
information gain and correlation 
coefficient to identify relevant 
set of parameters. Table 2 shows 
10 parameters relevant to wind 
turbines states (data from tur-
bine A), identified by three dif-
ferent data-mining algorithms. 
The techniques used are wrap-
per with genetic search (WGS), 
wrapper with best first search 
(WBFS), and boosting tree al-
gorithms (BTA). For detailed 
description of these techniques 
refer to [1-3].

dATA-mining modElS
A combination of relevant input 
parameters (found in previous 
section) can be used to develop 
prediction models for state faults. 

no. Wgs WBFs BtA
1 nacelle revolution Blade 3 pitch angle(actual) Blade2 pitch angle (actual)
2 Blade 3 pitch angle (actual) current phase c Blade3 pitch angle (actual)
3 current Phase B temperature hub Blade1 pitch angle (actual)
4 nacelle Position temp. control box axis 1 generator/gearbox speed
5 generator/gearbox speed Voltage phase c generator speed
6 temperature, bearing B generator speed Rotor speed
7 temperature top box (°c) Drive train acceleration Blade2 pitch angle (set)
8 Power (Actual) temperature top box Blade3 pitch angle (set)
9 tower deflection nacelle revolution Blade1pitch angle (set)

10 Wind deviation, 1 sec temperature bearing A Drive train acceleration

Time 
stamp [s]

Turbine state Overall
Accuracy [%]Turbine OK 

[%]
Fault mode 

[%]
Maintenance 

downtime  [%]
Weather 

downtime [%]
t 99.88 99.67 78.41 97.91 99.45
t + 10 99.56 99.00 77.22 95.04 98.39
t + 30 97.64 96.41 74.59 94.62 96.54
t + 60 95.70 95.64 71.67 92.55 94.43
t + 120 91.87 90.00 67.49 88.47 90.89
t + 180 88.58 87.34 64.94 84.43 86.82

t + 240 85.62 84.64 60.31 82.44 83.93
t + 300 83.05 82.76 59.67 80.39 81.76

Actual state Anticipated state correctly identified cases

Blade angle not plausible axis 2 Fault 76.92%

gearbox oil pressure too low Fault 0.00%

maintenance downtime maintenance downtime 100%

motor protection Fault 100%

no activity cAn-Bus ccu Fault 50.0%

Overproduction Fault 100%

Pitch control deviation axis 3 Fault 100%

safety chain Fault 100%

turbine OK turbine OK 99.45%

Weather downtime Weather downtime 60.70%

yaw runaway Fault 87.50%

Table 2: parameters selected with data-mining algorithms.

Table 3: 
prediction 

accuracy 
of turbine 

states 
(turbine A).

Table 4: Analysis on turbine b.

Fig. 3: Frequency of fault modes of wind turbines.
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TPTO, TPWD) are correctly predicted turbine states, 
whereas non-diagonal elements are wrongly predicted 
(e.g., FPFM, MD: turbine in fault mode is predicted as 
turbine in weather downtime).

Data-mining algorithms namely random forest algo-
rithm (RFA) [4] is used to build eight prediction models 
at various time stamps, with the maximum prediction 
length of 5 min. The selection of data-mining algorithm 
is based upon their performance on training data at 
time stamp t. The accuracy was found to be in the range 
81-99 percent for all turbine states (Table 3).

RobUSTnESS oF dATA-mining modElS
In order to check the robustness of developed models, 
various unseen faults were tested. The aim is to check the 
response of the model when unobserved faults are en-
countered. Figure 5 (a-b) displays the distribution states 
for turbines B and C plotted over a three-month period. 
The number of faults varies across turbines, however, tur-
bines are found to be operational most of the time.  The 
results shown in Tables 4 and 5 illustrate the response of 
data-mining algorithms on turbine A and B. Except of the 
gearbox-related faults, other fault modes of wind turbines 
are correctly identified.

Actual state Anticipated state correctly 
identified cases

centrifugal switch Fault 100%

gearbox oil over-temperature Fault 0.00%

maintenance downtime maintenance downtime 100%

Pitch overrun 00 Fault 100%

Power failure Weather downtime 60.00%

turbine OK turbine OK 99.27%

Weather downtime Weather downtime 95.54%

yaw runaway Fault 100%

Fig. 4: Accuracy assessment of wind 
turbine states.
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ConClUSion
The parameters recorded by SCADA 
systems can be useful for monitoring 
purposes. Using prediction models 
derived by data-mining algorithms 
the states of wind turbines can be pre-
dicted ahead of the time, which can 
be helpful in maintenance planning. 
The models built using data-mining 
algorithms can be integrated with 
current SCADA system to enhance 
performance monitoring of wind 
turbines. Acknowledgement: The re-
search reported in the paper has been 
supported by funding from the Iowa 
Energy Center, Grant 07-01.   
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AdvAnCES in REmoTE 
moniToRing

WhEn ThE FoURTh-lARgEST Wind FARm oper-
ator in China increases its installed capacity by 50 per-
cent within one year, it indicates the company knows 
its business. And one of the business aspects that all 
wind farm operators need to take care of is “turbine 
reliability,” or keeping the turbines turning as much 
as possible and keeping maintenance activities down 
to a minimum. Reduced or controlled maintenance is 
always a valuable contribution to bottom line profit-
ability, but when you’ve got 2,000MW of installed 
capacity, the target by end 2010 for Guohua Energy 
Investment Company—based in Beijing, China—then 

you are talking about huge amounts of money.
That is why Zhou Weihua, deputy general man-

ager of the Production Department, made a decision 
in 2008 to evaluate his maintenance strategy and the 
technology to be applied within that strategy. A critical 
decision was to look for the most reliable and experi-
enced way to determine the health of his turbines in 
the fastest and most effective way.

invESTigATing onlinE moniToRing
With a few different turbine designs and sizes out in 
the field, he needed the best possible way to get reliable 

The SKF WindCon turbine monitoring system provides 
information on how turbines are operating in real time, 
helping avoid expensive breakdowns. 

By Colin Roberts

Colin Roberts is director of SKF group Technical press. go online to www.skf.com.

http://www.skf.com
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and regular information about the general condition 
of selected turbines of these designs and types. At the 
same time he wanted to identify any typical negative 
trends that might occur in the various, but differing, 
field operating conditions that the turbines would be 
deployed to. Not being satisfied with his previous as-
sessment process of only using temperature readings 
of gearbox oil and generator bearing housings, he 
wanted to investigate online monitoring, where vibra-
tion signals from critical components are collected 24 
hours a day and analyzed to determine exactly if and 
where problems are developing, and how severe any 

problems were. This type of monitoring would also 
provide valuable knowledge that could allow critical 
maintenance to be planned and avoid unexpected 
and very costly breakdowns. He knew that this type 
of condition monitoring is widely used in the United 
States, Europe, and Australia, etc.

gAining FiRSThAnd EXpERiEnCE
His first step was to make a deep investigation of 
what technology was available, and the quality and 
knowledge of the suppliers. These investigations 
covered all the key suppliers of such technology, but 
contacts with other wind farm operators in China 
quickly brought him to consider SKF and its tur-
bine monitoring system for further discussions. “Of 
course I knew of SKF,” says Zhou, “they are the num-
ber one bearing specialist in the world with expert 
knowledge in many industries over many years in 
many countries, also here in China. And I had heard 
of the SKF WindCon turbine monitoring system, but 
had never used it before.

“After direct contact with SKF I heard that they had 
recently been successful with remote online moni-
toring, where data from the monitored turbine in the 
wind farm were transmitted by Internet to their spe-
cialists for analysis,” he says. “In order to get firsthand 
experience of their remote online capability I visited 
Intelligence Centre Wind (ICW), their major wind 
turbine diagnostic center in Hamburg, Germany.”

At the time of Zhou’s visit to SKF, ICW was receiv-
ing and processing data from more than 600 turbines 
from across Europe and also from the United States. 
“In Hamburg I saw examples of almost all the capa-
bilities of an SKF WinCon system, because there were 
so many systems deployed in so many wind farms,” 
he says. “The level of detail that the system could give 
was clearly demonstrated, and the explanations by 
the people making the analysis clearly indicated that 
they knew all about wind turbines and the critical 

Fig. 1: guohua is part of an energy investment 
company.
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machinery. The Hamburg visit gave me the confidence to set up a field trial 
on some turbines in Guohua wind farms in 2009.”

FARm FiEld TRiAlS
The field trial involved 11 SKF WindCon systems to be deployed across 
three wind farms; in Jiangsu province, Shadong province, and Inner Mon-
golia. Around the time SKF were installing their systems in the Guohua 
turbines, it had opened a Remote Condition Monitoring Centre in Shang-

hai. Having SKF experts so close 
was an added benefit to Zhou, 
and he was anxious to get the 
systems operating and see what 
the results would be.  The data 
was collected on a local server at 
each wind farm and transmitted 
to an SKF server in Shanghai for 

Fig. 2: The first turbines were monitored remotely in SKF’s Shanghai facility.

Fig. 3: multi-parameter monitoring maintains watch on guohua’s turbine machinery.
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analysis. Any immediate emer-
gency situation would be reported 
at once, but an “emergency situa-
tion” was not detected at start-up 
of the monitoring, and a report 
was issued once per month to 
the wind farm site managers and 
Zhou. The reports contained the 
detailed vibration spectra for the 
key components being monitored, 
together with a brief statement 
that summarized the analysis of 
the data in terms of the condition 
of the component. But there was 
also a “report grid” that indicated 
the components being monitored, 
and each one had one of three col-
ors; green, yellow, or red to give 
immediate indication of the con-
dition, with green being OK, yel-
low being a slight to major devia-
tion from the “acceptable levels or 
trends,” and red being something 
requiring immediate attention.

The first results were good, 
because Zhou could “see” for the 
first time what was really happen-
ing with his critical machinery. 
The SKF WindCon systems deliv-
ered the vibration spectra, similar 
to those he saw in Hamburg, and 
the SKF experts in Shanghai in-
terpreted the data in terms of the 
condition of the bearings, poten-
tial misalignment, and gear dam-
age, etc.

During the six months prior to 
January 2010 the SKF WindCons 
provided good information on the 

turbines, allowing Zhou to de-
termine if and what maintenance 
would be required. In that period 
one of the installed SKF Wind-
Cons identified a severely dam-
aged generator gearbox bearing at 
the Inner Mongolia wind farm.  

SUCCESS And FURThER
dEploymEnT
“The SKF WindCons did their 
job,” Zhou says. “They kept me 
informed, and the early identifi-
cation of the severity of the dam-
aged bearing in Inner Mongolia 
was enough to allow us to plan for 
replacement at minimum cost and 
disturbance to the planned elec-
tricity supply from the turbine.”

Since the tests Guohua has 
installed another 58 SKF Wind-
Cons, and an additional 280 
were ordered for new turbines 
that went into service in 2010. 
This is the start of a mass ap-
plication of remote monitoring, 
and Zhou says that “we have 
some knowledge regarding vi-
bration analysis within our own 
maintenance teams, but I intend 
to build up more knowledge 
within the Guohua organization 
and set up our own remote mon-
itoring centre in Beijing for our 
turbines. A lot of this knowledge 
and assistance will come from 
SKF as they provide us with their 
remote diagnostic monitoring 
during the coming years.”   

Fig. 4: Close study of vibration spectra determines machinery and 
component condition.
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Q&A

i’m impRESSEd by ThE EXTEnT To WhiCh 
SnAp-on iS SpECiFiCAlly AddRESSing ThE 
nEEdS oF ThE Wind indUSTRy. 
In this position, 100 percent of my time is committed 
to helping wind professionals meet the challenges they 
face through the use of our hand tools, torque prod-
ucts, and productivity solutions. I do that by visiting 
wind facilities, climbing turbines, asking informed 
questions, and offering solutions. This process is part 
of our company DNA, in fact. Joseph Johnson and 
William Seidemann developed sockets that would 
“snap on” to interchangeable handles, and formed the 
Snap-on Wrench Company back in 1920. They later 
pioneered taking the tools directly to customers to 
demonstrate their benefits, and that direct interface 
really became the cornerstone of our philosophy. It’s 
also true that, being around for nearly a century, we’ve 
amassed a significant amount of knowledge that we’re 
able to share with our wind customers while modify-
ing our approach and our products to meet their re-
quirements. For example, we work closely with major 
wind OEMs and have developed a special ergonomic, 
ratcheting, tetherable hub-hatch tool solution for 
GE and Vestas turbines. In addition, we regularly see 
modification of hand and power tools due to turbine 
space constraints. In these cases we explain that it’s not 
advised to alter the tool’s original properties and show 
how we can design and manufacture custom tools that 
meet industry standards. Safety and performance are 
among our main priorities, and the more information 
we can gather about specific applications, the greater 
value we can provide.

Call (413) 519-3380, e-mail john.r.tremblay@snapon.com, or go online to www.snapon.com/industrial.

John Tremblay, 
wind energy segment manager/Snap-on industrial

TAlK moRE AboUT hoW yoU hAvE mAnAgEd To 
AChiEvE ThiS lEvEl oF inTERACTion.
Snap-on Industrial has more than 200 engineers on staff dedi-
cated to innovative tool and instrument design, and over 300 
dedicated industrial representatives in the United States that we 
refer to as “solutioneers.” Our account managers are tool experts, 
and when they visit a facility they’re able to discuss details as op-
posed to just part numbers. They ask questions about how a tool 
is being used so we can help customers choose the right tool for 
the job. That’s especially important in the wind industry, be-
cause you don’t want to climb 300 feet uptower only to find you 
don’t have the right tools on hand. There’s a direct line between 
productivity and having the proper tools for the job right from 
the start. The wind industry is at a point in its evolution where 
concepts such as tool management, standards, and certification 
are taking hold. Tool management can be applied to technician 
kits, truck kits, or construction trailers. For instance, when large 
containers come back from sites they’re often in complete dis-
array, with many tools missing. We developed a barcode-based 
software system for the military that basically matches a tool 
with a user when he or she checks it out, so you have a record 
not only of who has a tool but where they are in case you need 
it. This system can also track calibration requirements, so that a 
reminder pops up before someone takes tools and instruments 
out on a new job. Plus, when people are accountable for the tools 
they tend to return them, and that can save tens of thousands of 
dollars refitting one container alone. We also offer training in 
tool safety, and the proper and safe use of torque wrenches. In 
addition, we developed a “Tools at Height” tethered tool system 
to reduce the potential for injury and component damage re-
sulting from dropped tools. With regard to the development of 
standards, I sit on two AWEA committees—End of Warranty, 
and Generator—and Snap-on is a key industry partner with 
NC3, or the National Coalition of Certification Centers, which 
is a collaboration between education and industry to develop 
portable training certifications across the energy, aviation, and 
transportation markets. We need to remember that wind tech-
nicians and other workers throughout North America are com-
ing from varied backgrounds, and certifications have proven 
over the years to be powerful as a means of assuring employers 
that their new hires are properly trained.   

i CAn SEE hoW yoUR CUSTomERS WoUld bEnEFiT 
FRom bEing AFFiliATEd WiTh A CompAny liKE 
SnAp-on indUSTRiAl. 
We’ve been around for 91 years and have seven manufactur-
ing facilities in the United States alone. Snap-on was founded 
on innovation, which means we’re accustomed to adapting to 
emerging markets like the wind industry. We deliver value by 
sharing the knowledge gained over decades of work in other 
markets like traditional power generation, aviation, railroads, 
and nuclear, just to name a few. This is the kind of relationship 
that benefits everyone involved.   

mailto:john.r.tremblay@snapon.com?subject=Referred by Wind Systems Mag
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