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•	 Hydraulic	Truck	Cranes 35 ton to 600 ton

•	 Boom	Trucks 10 ton to 50 ton with boom reach over 200’

•	 Carry	Deck	Cranes 8.5 ton to 22 ton

•	 Crawler	Cranes up to 352 ton

•	 Rough	Terrain	Cranes 15 ton to 120 ton

•	 Conventional	Truck	Cranes up to 300 ton

•	 Material	Handlers

•	 Industrial	Elevators/Construction	Hoists

Over $50 MILLION In Insurance - MORE THAN 10 TIMES The Industry Standard
3 MILLION Man Hours Without a Lost Time Accident (.61 EMR)

Imperial Crane Services, Inc. has been specializing in crane rental 
and sales for over 40 years. Our focus is on daily rentals and long-
term heavy lift projects. We have extensive experience in refinery 
turnarounds, wind turbine erection and maintenance work. Com-
mitted to growing and diversifying our fleet, our recent multimillion 
dollar package order of crawler cranes, Tadano rough terrains and a 
600 ton Liebherr all terrain was strategically purchased to handle 
our long-term projects throughout the country.

Our staff is skilled at managing multiple large scale projects with 
the ability to offer over 250 pieces of equipment, operator training, 
project management, cost estimation and lift coordination while 
executing safety and maintaining world class service.

Authorized	
Dealer	For:

1-888-HOIST IT            www.imperialcrane.com

The Bohne Foundation is dedicated to feeding the hungry, clothing the 
naked, comforting the destitute, encouraging the hopeless, while aiding 
the neediest members of our global community.

LOCATIONS NATIONWIDE

SAFETY, SERVICE, QUALITY

IM-266 windad.indd   1 6/7/13   3:00 PM

http://www.imperialcrane.com
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NORTh AMERiCA, iNC.
By STepheN SISK
houston, Texas-based Kobelco Cranes North America 
combines technology, build quality, and  customer-
centric focus , to offer the lowest cost of ownership in 
the crawler crane market.

20

ARE TRANSiENT EvENTS 
DAMAgiNg YOUR TURbiNE’S 
DRivETRAiN?
By Doug heRR AND DAVe heIDeNReICh
Searching for the root causes of White etch 
Area damage and other failure modes.

22

TORqUE vS. TENSiON: iS 
ThERE A CLEAR WiNNER?
By LISA RAyNoR-KeCK
Analyzing the individual applicational needs 
of critical bolted joints is key when choosing 
bolting techniques and equipment. 32

MiNi-gRiD COMMiSSiONiNg
By BILL CooK
A proven option for better meeting operational 
commitments, and optimizing the financial 
performance of your commissioning phase. 38

CASE STUDY: ERECTiON EqUiPMENT 
AND hAbiTAT CONSERvATiON
By AguSTIN DomINguez
Narrow track crane conquered maneuverability, 
and ecological challenges at hawaii wind farms.

44

RENTiNg AERiALS FOR iNSPECTiON 
& MAiNTENANCE
By BILL hINDmAN
Increase productivity and safety in multi-tower 
applications. 28



Tough conditions call for even tougher 
solutions. GUARDIAN® Breathers from 
Air Sentry® use revolutionary designs and 
materials to significantly reduce 
maintenance intervals. This extends 

lubricant and equipment life 
and lowers costs. Guardian’s 
industry first Isolation Check 
Valve prevents oil mist from 
reducing air flow and 
potentially damaging delicate 
seals. Replaceable cartridge 
designs reduce cost and waste, 
and the durable outer casing 

is made of BPA-free, recyclable Tritan™ 
material. Check valves in the reusable top 
cap extend the life of the breather by only 
drying the air drawn into the headspace of 
the gearbox and the reversed check valves 
in the base mean exhaust air doesn’t pass 
through the desiccant, which further 
lengthens the life cycle. Guardian. On duty 
in the roughest neighborhoods.

®

Made in the U.S.A.
Air Sentry is an ISO 9001 and ISO 14001 registered company

http://airsentry.com
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With at-height work risks extending beyond individual safety, there is no room 
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EDLETTER
Not a day goes by in our office—about ten miles south of Birmingham, Ala-
bama—that I don’t have to listen to fair amount of smack talk. 

Our state is home to one of the most heated rivalries in football —Alabama 
vs. Auburn.

We marinate ourselves in this rivalry 365 days a year. Allegiances are sworn 
at birth, and infants leave the hospital in team apparel.

Early in my career, I worked as an editor with the sports section of one of 
our two daily newspapers. 

We’d constantly be accused of being biased toward one team or another. 
The complaint letters and emails were plentiful —especially following losses.

Everyone has their own opinions. In my experience, the ones who voice 
those opinions the loudest and nastiest are the ones who simply have an ax 
to grind. They are far too selfishly attached to make an honest assessment of 
the subject.

Every once in a while, we would receive an email or letter from readers 
who were willing to form and share their opinions based on the whole situa-
tion. Realizing that concerns of this nature could prove to be more convicting, 
we invested more time and energy into looking to those readers’ concerns. 

This all came back to me recently—first when I was doing some research 
on community relations and public opinion surrounding wind energy; and 
again when reading a “fact check” entry on AWEA’s “Into the Wind” blog. 

The loudest, harshest critics of wind energy seem to be the people who just 
don’t want wind energy to interfere with their lives. They don’t want it in their 
backyard. They’ve heard “this, that, and such’n’so” about wind turbines. They 
don’t want to see the turbines. They don’t want to hear the turbines. 

These are the emotionally-attached, closed-minded people I mentioned 
earlier. Their motives are selfish. Their methods are ineffective. Cause a ruck-
us. Get on TV.

Similarly, the energy advocacy group American Energy Alliance placed an 
ad in National Review in June targeting the Production Tax Credit and call-
ing for its expiry. The Alliance has more of a financial stake in targeting wind 
energy than an emotional stake. However, the ad itself did seek to play on the 
emotions and financial motivations of readers. The Alliance’s motivations are 
not, as the ad implies, to reduce wasteful energy spending. Its motivations 
are to not give up the tiniest sliver of the energy pie dominated by its conven-
tional energy constituents (who themselves are no stranger to tax breaks and 
subsidies).

This is the same propaganda as seen above, only in a more refined, palat-
able form. 

Both of these types of critiques of the wind energy require a response. 
Keeping these conflicts and criticisms at bay requires an honest, holistic, 

PROACTIVE education plan.
The industry needs to be committed to not only educating wind farm 

neighbors, farmers, local officials, and U.S. legislators; but also to LISTEN-
ING to them. Identifying and addressing their concerns. The same goes for 
issues surrounding wildlife, conservation, regulation, and the environment.

Have these conversations. Initiate these conversations. I’ll take a tough 
question above a shaking finger in my face any day of the week. If we ignore 
these conversations and pass on communicating our message, we run the risk 
of sharing the same persona as the people who are attacking us. 

Only by understanding can this industry ever expect to continue down its 
path of a strong, sustainable, economically viable part of the nation’s energy 
mix for the future of this nation. 

Things admittedly are slow right now. So why not start today?

Stephen Sisk, editor
Wind Systems magazine

editor@windsystemsmag.com
(800) 366-2185 ext. 209

No part of this publication may be reproduced or transmitted in any form or 
by any means, electronic or mechanical, including 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 magazine, 
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  
editor@windsystemsmag.com.
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NEWS

DEEPCWiND OFFShORE TURbiNE CONNECTS 
TO gRiD
VolturnUS 1:8, a 65-foot-tall offshore wind turbine 
prototype, connected to the Central Maine Power 
Company on June 13, making it the first grid-connected 
offshore wind turbine in North America.

The turbine is 1:8th the scale of a 6MW, 423-foot 
rotor diameter design. It is sited off the coast of 
Castine, Maine.

“Today will constitute a historic moment for 
offshore wind in the Americas,” Habib Dagher, 
director of the Advanced Structure and Composites 
Center at the University of Maine and leader of the 
DeepCwind Consortium said during a ceremony 
marking the occasion. Dagher was joined at the event 
by Peter Vigue, president and CEO of Cianbro Corp.; 
Jake Ward, UMaine vice president for innovation 
and economic development; and William Brennan, 
president of Maine Maritime Academy.

The VolturnUS technology is the culmination of 
more than five years of collaborative research and 

development conducted by the University of Maine-
led DeepCwind Consortium. The DeepCwind research 
program is a unique public-private partnership 
funded by the Department of Energy, the National 
Science Foundation-Partners for Innovation, Maine 
Technology Institute, the state of Maine, the University 
of Maine and more than 30 industry partners.

Jose Zayas, director of the U.S. Department of 
Energy’s Wind and Water Power Technologies Office 
who was in Brewer, Maine for the turbine’s May 
31 launch, says the Castine offshore wind project 
represents “a critical investment to ensure America 
leads in this fast-growing industry, to bring tremendous 
untapped energy resources to market and create new 
jobs across the country.”

Data acquired during the 2013 deployments off 
Castine will be used to optimize the design of UMaine’s 
patent-pending VolturnUS system. The program goal 
is to reduce the cost of offshore wind to compete with 
other forms of electricity generation without subsidies.
The UMaine Advanced Structures and Composites 

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

mailto:editor@windsystemsmag.com?subject=Referred by Wind Systems Mag
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Center has partnered with industry leaders to invest in 
a 12MW, $96-million pilot farm. The deployments this 
summer will de-risk UMaine’s VolturnUS technology 
in preparation for connecting the first full-scale unit 
to the grid in 2016.

Maine has 156GW of offshore wind capacity within 
50 miles of its shores and a plan to deploy 5GW of 
offshore wind by 2030. The 5GW plan could potentially 
attract $20 billion of private investment to the state, 
creating thousands of jobs.

For more information, visit composites.umaine.edu 
and www.deepcwind.org.

RES AMERiCAS TO CONSTRUCT PhASE TWO OF 
ThE LOWER SNAKE RivER WiND PROJECT
Renewable Energy Systems Americas Inc. (RES 
Americas), a leader in the construction of wind 
and solar projects in North America, is pleased to 
announce it has been selected as the balance of plant 
(BOP) constructor for phase two of the Lower Snake 
River wind farm. Portland General Electric (PGE) 
announced this week that it has entered into an asset 
purchase agreement to acquire the development rights 
to the wind project from Puget Sound Energy Inc. 
(PSE), and that RES America Construction Inc. will 
serve as general contractor.

Phase two of the Lower Snake River wind farm, 
which is located near Dayton, Wash., northeast 

of Walla Walla, is expected to employ up to 300 
construction workers, and once operational, create 
about 18 full-time jobs. The 267MW project will 
utilize 116 wind turbines manufactured by Siemens 
Energy Inc., each with a nameplate generating capacity 
of 2.3 MW.  When complete in 2015, the project will 
provide enough clean, renewable energy to power 
84,000 homes. 

“RES Americas enjoyed working with Puget Sound 
Energy to finalize development of phase two of the 
Lower Snake River wind farm, and we look forward 
to constructing it for Portland General Electric,” RES  
Chief Operating Officer Andrew Fowler said.  “The 
acquisition of this project is a significant addition to 
PGE’s renewable energy portfolio, and will ensure that 
PGE’s customers receive even more power from clean, 
renewable resources.”

RES Americas was the original developer of the 
Lower Snake River wind farm, and in 2009 sold the 
development assets to PSE, at which time PSE assumed 
the role of owner and developer of the project.  RES 
Americas also performed the BOP construction on the 
343 MW Lower Snake River Wind Project – Phase I, 
which was completed in 2012. PSE owns and operates 
that project.

PGE’s acquisition of phase two of the project 
from PSE is the result of a request for proposals for 
renewable resources that PGE issued last fall.  PGE 

Lighting the way 
EWEA OFFSHORE 2013

19 - 21 November 2013 
Frankfurt, Germany

Get the latest technical knowledge and meet your business goals at 
the world’s largest offshore wind energy conference and exhibition.

Save money when you register early

SUPPORTED BY: ORGANISED BY:

www.ewea.org/offshore2013

*Offer valid from 10 June to 12 July 2013

Early birds 
get the 
best deal

SAVE 
Get 15 % off*

Offshore2013-575x412-HP-save.indd   1 06/06/13   16:31

http://www.ewea.org/offshore2013
http://www.deepcwind.org
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and commissioning of the four 
export cables and technical 
advice in preparation for the 
transfer of the cables to an 
Offshore Transmission Owner.”

“While a project of this scale 
will inevitably experience a 
variety of challenges, Intertek 
has consistently produced high 
quality work that hashelped to 
keep the project on track and 
has contributed to London 
Array becoming a real success 
story for UK energy.”

For more information, visit 
www.intertek.com. 

vESTAS SECURES 309MW 
SERviCE CONTRACT 
RENEWAL iN WiSCONSiN
Vestas has secured a four-
year service and maintenance 
renewal from We Energies for 
a combined 180 wind turbines 
at three wind power plants in 
Wisconsin.

The renewal contract, which 
begins late this year, covers 
309MW worth of wind turbines 
at the Glacier Hills, Blue Sky 
Green Field and Byron sites.

“This service contract 
extension demonstrates our 
strong relationship with the 
largest utility in Wisconsin, and 
shows their confidence in both 
our products and service team,” 
said Chris Brown, president of 
Vestas’ sales and service division 
in the United States and Canada. 
“Our turbine availability at 
Glacier Hills is higher than 99 
percent in the past year, and at 
Blue Sky Green Field, it’s been 
above 98 percent since early 
2012. These were important 
factors that allowed us to secure 
this agreement.”

Vestas began its partnership 
with We Energies in 1999, 
supplying the utility its first wind 
turbines, two V47-660 kW in 
Byron. Vestas then provided 88 
V82-1.65 MW turbines for the 
Blue Sky Green Field project in 
northeast Fond du Lac County 
that went online in 2008. In 
December 2011, We Energies 

found that of the 64 bids representing 39 distinct generating projects that 
were submitted in response, phase two of the Lower Snake River wind farm 
was the best-performing proposal.

Combined with PGE’s existing owned and contracted renewable power 
generating resources, PGE’s acquisition of phase two of the Lower Snake 
River wind farm will allow PGE to comply with state standards requiring 
the utility to supply 15 percent of the power it delivers to customers from 
qualifying renewable sources beginning in 2015.

For more information, please visit www.res-americas.com.

WiNERgY DONATES 20-TON gEARbOX TO ECOTECh iNSTiTUTE 
Ecotech Institute recently received a large gearbox for its Wind Energy 
Technology program, giving students the chance to learn on equipment that 
many will eventually use in their career. Winergy, a subsidiary of Siemens, 
donated the 20-ton Eickhoff gearbox, which is a major component in a wind 
turbine that gears up the rotational speed of the drivetrain and generator 
rotor. The donation gives Wind Turbine Technician students additional 
equipment to learn first-hand how to do borescope inspections, bolt fastening 
and troubleshoot gearboxes. 

“We are so thankful for this generous donation. Within the wind industry, 
it is commonly understood that proper maintenance, as well as predictive 
analysis of oil and vibrations, can extend the life of the gearbox,” said Shawn 
Lamb, program director of wind energy technology at Ecotech Institute. “It’s 
important for our students to learn these maintenance skills, because the 
longevity of this component can make or break a wind farm’s business model 
and profit structure.”

For more information, visit www.ecotechinstitute.com/wind-energy-
technology-schools.cfm or www.winergy-group.com.

iNTERTEK COMPLETES LONDON ARRAY CAbLE 
MANAgEMENT SUPPORT 
Intertek has successfully completed a long-standing cable package engineering 
and support contract at London Array, the world’s largest offshore wind farm.

Now in full operation, London Array is set to provide renewable energy 
to over half a million British homes each year, and, as part of this extensive 
project, Intertek provided valuable construction, cable engineering and 
installation support.

The activity began in 2001 and has seen Intertek Energy & Water 
Consultancy Services (formerly Metoc) carry significant cable routing and 
feasibility studies during the evolution of the project. These vital studies 
helped aid the installation of the four export cables, each over 50 km in length, 
to the on and offshore substations, saving vital time and helping the project to 
meet scheduled completion deadlines.

Throughout the lifecycle of the brief, Intertek provided dedicated on-site 
cable engineering expertise and resource to the project, thereby enabling 
the developer and all associated project partners, to help reduce risks and 
maintain schedule.

“Having worked closely with the project development team at London 
Array since its inception, we’re proud to have played a role in helping bring 
the initiative online—especially given the sheer size and scale of the project,” 
said Frank Beiboer, managing director, Intertek Energy & Water Consultancy 
Services. “Through the provision of specialist expertise and dedicated internal 
personnel, it’s fantastic to be able to celebrate and share this important 
industry milestone and measure of success.”

Richard Rigg, London Array Project Director, added, “Intertek carried out 
a number of significant cable routing studies during the development of the 
London Array Offshore Wind Farm. More recently, Intertek has provided 
expertise in the form of personnel to manage elements of the installation 

http://www.intertek.com
http://www.res-americas.com
http://www.ecotechinstitute.com/wind-energy-technology-schools.cfm
http://www.winergy-group.com
http://www.ecotechinstitute.com/wind-energy-technology-schools.cfm
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and Vestas finished its latest project, the Glacier Hills Wind 
Park, which consists of 90 V90-1.8 MW turbines near the 
towns of Randolph and Scott in Columbia County.

The service contract extension includes Vestas’ Active 
Output Management (AOM) 4000 maintenance program 
which guarantees turbine availability. This service 
option includes the VestasOnline® surveillance system 
to remotely control and monitor the turbines as well as 
predict potential maintenance issues. This allows Vestas to 
plan maintenance so the turbines are operational for the 
maximum amount of time.

The three wind plants are capable of generating enough 
electricity to power more than 80,000 households in 
Wisconsin.

For more information, visit www.vestas.com.

hELUKAbEL OPENS UP gLObAL LOgiSTiCS 
CENTER EXPANSiON
HELUKABEL has recently brought their expanded 
global logistics center in Hemmingen near Stuttgart, 
Germany online. The $50 million project allowed 
the company to more than double its warehousing 
capacity providing a foundation for further growth in 
the future.

The goal of the expansion is to allow HELUKABEL 
to continue to provide rapid order delivery and 
maintain its role as a valued supplier in the global 
market. The heart of the approximately 1.85 million sq. 
foot complex is the fully-automated, high-bay storage 
and retrieval warehouse. The logistics expansion adds 
23,900 pallet locations to the existing 16,600 stock 
locations in the high-bay racks. Using state-of-the-art 
conveyor and control systems, the high-bay warehouse 
offers a high degree of automation that speeds up 
material flow and guarantees on-time deliveries.

“This new building is a milestone in the history of 
our company,” said Helmut Luksch, managing director 
of HELUKABEL GmbH. “What this means for our 
U.S. and Canadian customers is that our Chicago and 
Toronto-based warehouses are constantly supported 
by our just-in-time warehouse, which stores our 
33,000-plus line items, to greatly enhance their stock 
availability. With the logistics network that we have in 
place, items can arrive from Germany in a time frame 

http://www.vestas.com
http://www.sotek.com
mailto:info@sotek.com?subject=Referred by Wind Systems Mag
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comparable to shipments from Chicago or Toronto.” 
The new automated small parts stocking area offers 

33,400 locations for HELUKABEL®’s cable accessory 
business as well as a staging area for pre-packed 
order items. Heavy cable drums with a weight of up 
to four tons can be found in the heavy load storage 
area, with 670 bays built in a silo configuration. Order 
picking and packing stations have also been enhanced 
with anatomically designed handling equipment for 
improved efficiency.

For more information, visit http://www.helukabel.
de/us/us/home.html.

SEAJACKS AND SAMSUNg TEAM UP FOR 
WORLD’S LARgEST OFFShORE WiND 
iNSTALLATiON vESSEL

Seajacks International has entered into a contract with 
Samsung Heavy Industries to build the world’s largest 
and most advanced offshore wind farm installation vessel. 
The vessel has been specifically designed to meet the 
demands associated with working UK Round 3, Scottish 
territorial waters and the other North West European 
markets. Seajacks also has options for the construction of 
an additional two units.

Named Seajacks Scylla, the new vessel is based on the 
Gusto MSC NG14000X design and will be the fifth new 
self-propelled jack-up to join the Seajacks fleet since 
2009. The vessel will be equipped with a 1500 ton leg-
encircling crane, incorporate usable deck space in excess 
of 5000 square meters, and have over 8000 tons of available 
variable load.

Sailing at speeds of 12 knots-plus, Scylla will be outfitted 
with 105-meter-long legs that have the ability to install 
components in water depths of up to 65 meters. 

“Seajacks Scylla is a significant milestone for Seajacks 
and for the offshore wind industry,” Blair Ainslie, CEO 
of the Seajacks Group, said. “She is a Round 3 vessel and 
is more technically advanced than any other installation 
vessel that we see on the market today. Drawing on our 
extensive experience ... the design of Seajacks Scylla has 
been developed to meet the installation needs of jumbo-
monopiles, jackets and turbines of future wind farms in 
deeper waters and further from shore.”

Seajacks Scylla will be delivered in the second half of 
2015.

For more information, visit www.seajacks.com and 
www.shi.samsung.co.kr/eng/.

WEST TEXAS A&M UNivERSiTY AND UL bREAK 
gROUND ON ADvANCED WiND TURbiNE TEST 
FACiLiTY
Officials at West Texas A&M University (WTAMU), 
representatives from UL LLC (Underwriters 
Laboratories) and other dignitaries broke ground 
for a large scale wind turbine testing facility on 
June 4 at WTAMU’s Nance Ranch.

The ground-breaking ceremony marked a 
unique collaboration between WTAMU and UL in 
association with The DEWI Group, a UL company. 
The entities have signed a five-year contract to 
establish one of the largest wind turbine test 
facilities in the world at WTAMU. The UL/
WTMAU Advanced Wind Turbine Test Facility 
will provide services for both large wind and small 
and micro wind manufacturers as well research 
and design testing capabilities.

The facility will be in the middle of the Great 
Plains Wind Corridor, with favorable wind 
conditions year round. Wind turbine manufacturers 
will be able to erect turbines for extended periods 
of time. The facility opens new testing capacity 
for turbine manufacturers seeking certification 
to international standards, helping reduce time-
to-market and lower costs, as downtime can 
essentially be eliminated.

“This facility allows UL, with the addition of 
knowledgeable services from our DEWI Group, to 
collaborate with WTAMU in providing small and 
large wind turbine manufacturers with a location 
that offers favorable wind resources,” Evelyn 
Butler, director of Business Development—Energy 
& Power Solutions at UL LLC, said. “This site is 
excellent for installing wind turbines for extended 
periods, for research, performance measurements 
and certification purposes. Due to these ideal wind 
conditions, UL’s turnaround time is unparalleled—
allowing product to get to market faster—a win-
win for manufacturers.”

WTAMU, a pioneer in wind energy research, 
offers several unique resources that made the 
project feasible, thanks to its location, availability 
of space, abundance of wind and proven expertise.

“We are the only university in the country 
with significant land and class four winds,” Dr. 
Don Topliff, dean of the College of Agriculture, 
Science and Engineering, said. “Plus, WTAMU has 
more than 40 years of experience in wind-energy 
research and turbines. These factors certainly make 
an attractive combination for this type of venture.”

UL is providing the funds to build the facility, 
and WTAMU is providing the land as well as the 
personnel to operate the UL/WTAMU Advanced 
Wind Turbine Test Facility. The initial site of the 

http://www.helukabel.de/us/us/home.html
http://www.seajacks.com
http://www.shi.samsung.co.kr/eng/
http://www.helukabel.de/us/us/home.html
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facility will encompass 60 acres of land near Nance 
Ranch with an additional 2,400 acres available 
for development and growth. Key personnel will 
be Adam Holman, laboratory director, Byron 
Neal, wind energy research engineer, and Fred 
Oder, research technician along with WTAMU 
student workers. They will work with wind 
manufacturers to provide certification of wind 
turbines and its components, testing programs 
and consultations and data collection.

For more information, visit windenergy.org or 
ul.com/wind.

gL gARRAD hASSAN PROJECT FORCE 
TO ACCELERATE COST REDUCTiONS FOR 
OFFShORE WiND
GL Garrad Hassan has launched a project to 
bring fresh thinking to the design of offshore wind 
turbines. Project FORCE (turbine optimization FOr 
Reduced Cost of Energy) will build on GL Garrad 
Hassan’s expertise in turbine design, control system 
engineering and structural modeling. The project 
will systematically consider new technologies that 
can be applied to offshore wind turbines and their 
support structures with the target of reducing the 
cost of energy from offshore wind farms.

Adopting an open-minded approach, Project 
FORCE will focus GL Garrad Hassan engineering 
expertise on the design of low cost offshore wind 
turbines in the 7-10MW range. Technologies to 
be considered include rotor design and innovative 
control systems which reduce structural loads at the 
same time as regulating turbine power.

“Investing in R&D has always been a high priority 
for GL Garrad Hassan. The results of Project FORCE 
will enhance the support we can offer our clients—
as well as leading the industry towards a cost-
sustainable future.” said Dr Tim Camp, Head of GL 
Garrad Hassan’s Turbine Engineering Competence 
Centre.

The UK government’s Offshore Wind Cost 
Reduction Task Force showed that offshore wind 
can achieve a levelized cost of energy of £100/
MWh by 2020 and The Crown Estate’s Cost 
Reduction Pathways project identified “Technology 
Acceleration”’ as one route to achieving significant 
cost reductions.

GL Garrad Hassan’s Project FORCE addresses the 
challenge of cost reduction, focussing in particular 
on the use of new and innovative technology in 
offshore applications.

In an integrated design and cost analysis 
environment, Project FORCE will center on 
advanced control and rotor technologies. Possible 
technologies include:
•  Advanced control systems including high order 

individual pitch control, multi-variable and Lidar 
assisted solutions;

http://windenergy.org
http://ul.com/wind
mailto:gearsales@cst-c.com?subject=Referred by Wind Systems Mag
http://www.cincinnatigearingsystems.com
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•  High speed, structurally flexible, downwind rotor 
blades;

•  Fully integrated wind turbine, controller and 
support structure design;

•  Use of topology optimization software to further 
improve wind turbine main structural components.

The results of the project will be made available to 
the industry later this year.

For more information, visit www.gl-garradhassan.
com.

gE POWER CONvERSiON hELPS TO bUiLD 
ThE FUTURE OF WiND POWER EFFiCiENCY
Wind turbine developers will soon have open access 
to a £50 million testing facility in the UK based on 
unique and leading-edge technology. The state-
of-the-art facility has been specifically designed 
for full-scale testing of large nacelles. GE’s Power 
Conversion allows them to develop and build 
the next generation of wind turbines that will be 
increasingly efficient, reliable and cost-effective. 

This wind turbine test platform is being built at 
the National Renewable Energy Centre (NAREC 
http://www.narec.co.uk). It is designed to allow 
manufacturers to speed up the development 
time of their systems. In order to achieve this, 
a tailor-made, 35-meter-high, 3,000-sq.-meter 
facility to house the test rig was constructed on 
designs allowing it to be capable of handling the 
performance, endurance and compressed life 
testing of complete nacelles (the unit at the top 
of the tower housing the electricity generation 
system).

The installation that GE has designed and will 
commission is comprised of the direct-drive, 
permanent magnet motor, one of the first of its 
kind, which will run at up to 30 rpm and with a 
maximum force of 14.3 million nm, resulting in a 
power of over 20,000 hp, which is equivalent to the 
driving power of 150 passenger cars. 

GE is responsible for the turnkey package for 
the test facility from the grid supply to the motor 
shaft, including a heavy-duty, medium-voltage 
drive system and comprehensive automation and 
visualization equipment, as well as overlooking the 
overall installation with the wind load simulator.

The Energy Technologies Institute (ETI) is 
investing £25 million in the NAREC facility, through 
the design, development and commissioning of 
the test rig by GE Power Conversion and MTS 
Systems Corporation. It is a public-private 
partnership between global energy and engineering 
companies and the U.K. government to bring 
together engineering projects that accelerate the 
development of affordable, secure and sustainable 
technologies.

For more information, visit www.gepowerconversion.com.

FUSiONDRivE FACTORY vALiDATiON 
COMPLETE 
After eight months of testing and verification, 
FusionDrive®, the industry’s most advanced gear 
and generator combination is now a validated 
drivetrain. The smallest and most lightweight 
combo in the market has proven to reach 96.6 
percent efficiency, leading to an excellent energy 
yield.

The gear and generator combination, in 
commercial production for DeWind, is a joint 
effort of Moventas and permanent magnet 
generator supplier The Switch. 

FusionDrive enables higher drivetrain efficiency 
due to a better power curve and overall efficiency. 
It has a lower drive train mass and requires less 
material and its compact design allows lighter 
overall turbine layout.

Added to great serviceability and potential for 
up-tower repairs, which reduce maintenance and 
repair costs, all FusionDrive benefits help reduce 
the LCoE (Levelized Cost of Energy) by a total of 
6 percent comparing to a  3MW onshore turbine 
with conventional drivetrain concept.

FusionDrive with 3000kNm shaft torque carrying 
capacity has recently completed comprehensive 
factory verification process at the Moventas R&D 
center in Jyväskylä, Finland. FusionDrive’s overall 
efficiency exceeded all expectations; a 96.6 percent 
efficiency was reached already in 65 percent of the 
operation nominal.

The full load tests of the FusionDrive showed 
good dynamic behavior and an overall sound power 
level of < 96 dB(A) in all operation phases. The 
combo’s vibration tests also exceeded expectations

In addition to normal testing phases including 
component, climate chamber and load testing, the 
verification process was modified to verify also one 
of the design priorities—FusionDrive’s excellent 
serviceability that will revolutionize wind power 
maintenance costs.  

A complete FusionDrive service without an 
external crane is now proven to be possible. This 
significantly reduces maintenance and repair life 
cycle cost—according to Moventas’ calculations—
by as much as 15 percent. Moventas specializes in 
challenging up-tower repair methods as well as 
preventive maintenance, the spearhead of which 
is the CMaS Condition Management System that 
overlooks turbines with as many as seven key 
parameters.

For more information, visit www.moventas.com, 
www.theswitch.com, and www.dewindco.com.  

NREL highLighTS 2012 UTiLiTY gREEN 
POWER LEADERS
The Energy Department’s National Renewable 
Energy Laboratory (NREL) has released its 

http://www.gl-garradhassan.com
http://www.narec.co.uk
http://www.gepowerconversion.com
http://www.moventas.com
http://www.theswitch.com
http://www.dewindco.com
http://www.gl-garradhassan.com
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assessment of leading utility green power 
programs. Under these voluntary programs, 
residential and commercial consumers can 
choose to help support additional electricity 
production from renewable resources—such as 
wind and solar—that diversify our nation’s energy 
portfolio and protect our air and water.

“Participating in utility green power programs 
allows consumers to support renewable energy 
above and beyond what utilities are procuring to 
comply with state renewable portfolio standards,” 
NREL Analyst Jenny Heeter said. “These utilities 
are offering first-rate programs that give their 
customers an opportunity to support renewable 
energy deployment.”

Using information provided by utilities, NREL 
has developed “Top 10” rankings of utility 
green power programs for 2012 in the following 
categories: total sales of renewable energy to 
program participants: total number of customer 
participants; the percentage of customer 
participation; green power sales as a percentage 
of total utility retail electricity sales; and the 
lowest price premium charged for a green power 
program using new renewable resources.

Ranked by renewable energy sales (megawatt 
hours /year), Portland General Electric (Oregon) 
overtook Austin Energy in Austin, Texas, in 2012, 

selling the largest amount of renewable energy 
in the nation through its voluntary green power 
program. Dominion Virginia Power and Oklahoma 
Gas & Electric are new to the top renewable 
energy sales list. Ranked by the percentage of 
customer participation, the top utilities are 
City of Palo Alto Utilities (California), followed 
by Portland General Electric, Madison Gas and 
Electric Company (Wisconsin), Sacramento 
Municipal Utility District, the City of Naperville 
(Illinois) and Pacific Power (Oregon). In addition, 
six utilities provided green power supply that 
included at least 2 percent solar. (See http://
greenpower.energy.gov for rankings).

Green power sales of the top 10 utility programs 
by sales exceeded 4.2 million MWh in 2012, up 
from 3.9 million MWh in 2010. Wind energy 
represents approximately 85% of electricity 
generated for green energy programs nationwide.

Utility green pricing programs are one segment 
of a larger green power marketing industry 
that counts more than 1.8 million customers, 
including Fortune 500 companies, government 
agencies and colleges and universities among its 
customers, and helps support more than 11,200 
megawatts of renewable electricity generation 
capacity.

For more information, visit www.nrel.gov  

PLATE ROLLS 
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SAFETY

WhEN WORKiNg hUNDREDS OF FEET in the air, 
with ground level a dangerously long distance down, 
wearing equipment that either prevents or protects 
against a free fall seems like a “no-brainer.” However, 
even the most experienced workers can be complacent, 
ignoring the proper safety precautions and foregoing 
fall protection gear as they go about their daily routine. 

While the majority of at-height workers follow 
safety regulations to the letter, there are still those who 
ignore or disregard the rules completely. Even if they 
have the most finely tuned skills and many years of 
experience, no company should tolerate workers who 
put themselves, the crew and the company at risk.

ThE REAL DANgERS OF bEiNg iLL-EqUiPPED 
AND UNPROTECTED
The most obvious, and paramount, risks that come 
with disregarding fall protection regulations—serious 
injury and death—are often blatantly ignored. For 
some workers, the fear of a devastating fall, and the 
drastic lifestyle change that can result, is not enough to 
compel them to comply. They maintain the “this won’t 
happen to me” mindset, even though noncompliance 
poses real and irreversible dangers.
 This is especially true with wind turbine work, which 

often takes place in isolated locales where rescue 
squads or emergency medical services would take 
longer to reach the accident scene. Wind energy 
personnel can’t afford to overlook fall protection that 
protects them from serious harm.

In addition to risking his or her own life, the non-
compliant worker is also placing the company’s 
financial and psychological stability in jeopardy. In 
the aftermath of a fall that could have been arrested 
or even prevented with the proper precautions, 
companies can face serious economic consequences. 

Every year, companies lose millions of dollars in lost 
work, insurance premiums, litigation and liability 
claims as a result of falls. 

Besides fines and increased costs, even just one 
fall can take a tremendous toll on a crew’s mental 
and emotional health, often leading to sub-par job 
performance. Long after the fall victim has been safely 
lowered to ground level and received any necessary 
medical treatment, the accident still impacts the 
mindset of other workers and consequently their 
productivity. 

The bottom line: The complex cost of falls is not 
worth the risk of an ill-equipped and unprepared 
worker. You can help instill a safety mentality in each 
and every one of your workers, even the ones that 
seemingly don’t care or don’t abide by the rules. Be 
proactive and be serious, and the benefits will extend 
beyond worker safety. 

Be mindful of these helpful tips to encourage 
compliance:

•  Don’t just say safety is a priority; show that it’s a priority. 
Send the message that fall protection is not worn just 
because OSHA requires it, but because the company 
values the safety and wellbeing of its employees above 
all else. Embed safety in the company culture from the 
top down and practice what you preach.

•  Don’t be afraid to use scare tactics. Describe the 
potential impact of an accident on the worker’s family 
or loved ones. If you have to, share frightening facts or 
personal stories to emphasize the very real and likely 
consequences of noncompliance. 

•  Provide the best, most comfortable, user-friendly 
gear. Think about weight considerations, strategically-
placed padding and soft, breathable and moisture-
wicking materials that won’t rub or chafe. Lightweight, 
comfortable equipment won’t be a hindrance for 
workers to wear throughout an entire workday. 

•  Punish non-compliance. Take an uncompromising 
stance on non-compliance. Develop and enforce a 
policy that states how employees who do not abide by 
company and industry fall protection regulations will 
be disciplined. 

No one is above safety regulations. No matter how 
highly trained or well experienced, gravity never takes 
a break. Your unwavering dedication to fall protection 
is key. Remember: workers will invest in you when they 
see you have invested in them.  

With at-height work risks extending beyond individual safety, there is no room for 
complacency or non-compliance among wind energy personnel.  

Oliver Hirschfelder
Capital Safety

Oliver hirschfelder is the global wind energy director for Capital Safety. For more information contact Capital Safety by 
telephone at 800-328-6146;  by e-mail at  solutions@capitalsafety.com, or visit www.capitalsafety.com.

“in addition to risking his 
or her own life, the non-
compliant worker is also 

placing the company’s 
financial and psychological 

stability in jeopardy.”

mailto:solutions@capitalsafety.com?subject=Referred by Wind Systems Mag
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EvERY WiND CONSTRUCTiON PROJECT has 
unique characteristics and challenges, but success 
ultimately depends upon the timely completion 
of two important tasks that typically occur at 
the end of the project schedule: high voltage 
electrical works (substation, interconnection and 
transmission line) and turbine installation. On 
most projects, any delay in completing the high 
voltage works or turbine erection can result in 
missing important project deadlines. This article 
will explore some of the critical items wind project 
owners and developers need to consider when 
selecting an erection contractor to ensure that wind 
turbine erection and mechanical completion—a 
highly specialized task—are carried out properly 
and do not jeopardize project completion.

EXPERiENCE
Wind turbine erection consists of activities in 
four main groups: 1. Turbine unloading and 
storage—typically performed using dedicated 
unloading crews at the wind turbine generator 
(WTG) foundation; 2. Rotor building and nacelle 
preparation at the WTG location; 3. Installation 
of tower components without the use of the main 
lifting crane; 4.  Installation of tower and turbine 
components with the main lifting crane. Successful 
wind turbine erection depends upon experience 
and expertise in each activity. Perhaps the most 
important factor in determining whether the 
erection portion of a project is in good hands is 
the level of experience of the contractor. While 
many companies have access to cranes, only a 
few have erected large numbers of turbines. The 
most experienced contractors have erected more 
than 2,000 turbines. It’s important to review a 
contractor’s past experience in handling issues that 
can arise during critical phases of construction, to 
ensure timely completion and ultimate success of 
any wind project.

ChOOSE ThE RighT CRANE
The most successful contractors choose the 
unloading and erection equipment for the project, 
and in particular the main lifting crane, based upon 
the particular turbine to be erected and the specific 
characteristics of the project. In general, smaller 
cranes are more easily obtained and are cheaper 
to operate. However, while a smaller crane may be 
able to physically handle the lifts, it may not be the 

appropriate choice. Larger cranes, though more 
expensive and harder to locate, can handle heavier 
loads in higher wind speeds and give the project 
more options if time becomes short and deadlines 
loom. Leasing a crane may be the best option on 
many projects (as opposed to a crane owned by the 
contractor), particularly if it is better suited to the 
project loads and wind regime, and easily relocated 
to the site. The key is to plan the erection phase 
of the project around the right equipment. It’s a 
mistake to plan a project’s erection around the 
contractor’s crane instead of around the right crane.  

DEvELOP A bACKUP PLAN
Experienced erection contractors can overcome 
even the most drastic equipment failures or 
breakdowns. At the end of a project when time is at 
a premium, the contractor must have a plan to deal 
with a main crane breakdown or other failure. On 
larger projects, using two main cranes can mitigate 
the effect of the loss of a single crane and still 
allow for timely project completion. In other cases, 
knowing sources of readily available backup cranes 
is adequate. In any event, the contractor must have 
a viable contingency plan for major equipment 
breakdowns at critical schedule times.

The contractor also needs a backup plan to 
accommodate significant changes in the turbine 
component delivery schedule.  The contractor must 
be able to quickly mobilize additional unloading 
equipment and crews.

COORDiNATE DESigN, ERECTiON PLAN 
TO OPTiMizE bUDgET
Crawler cranes operate within known parameters. 
The contractor should fully understands these 
parameters (e.g. maximum grades, lifting radii, 
filed walk capabilities, etc.) and be proficient in 
optimizing the civil design to the capabilities 
of the lifting equipment. For example, ridge top 
projects require a great deal of expensive and time 
consuming earthwork for roads, turbine erection 
areas and crane pads. A well-designed erection 
plan can reduce these costs by using narrow track 
cranes, hydraulic cranes, crane mats and other 
readily available equipment choices. In addition, 
many project locations lend themselves to field 
walks between turbine strings to avoid unnecessary 
road construction.  The key is for the contractor to 
plan around the project’s needs.  

CONSTRUCTiON
The two most important construction tasks that every wind project owner needs to know.

Julian Bell
Signal Energy Constructors

Julian bell is the director of preconstruction for Signal Energy Constructors, an EPC/bOP renewable energy contractor with more 
than 7,000 MW of utility scale project experience. For more information visit: www.signalenergy.com.

http://www.signalenergy.com


18   JULY    |   2013

MAiNTENANCE

i WAS TALKiNg with a fellow passenger on a flight 
recently and brought up that I work in the wind 
industry. She asked me: “How do you get up there, to the 
top?” I told her that all the turbines have a ladder inside 
and that technicians ascend from within the tower in 
order to perform service. It was the standard answer I 
give, but recalling the conversation later, I realized the 
answer I gave was not the whole truth. I started thinking 
about all the access methods we now have now to get to 
the top of the tower. Inside the towers we have ladders, 
climb-assist ladders, and some man lifts. These are the 
common access methods used internally. 

Not all the service work is on the inside of the turbine 
though. Some of the more adventurous maintenance 
work is performed on the outside. Most people in 
wind are familiar with the inside access, but fewer are 
experienced with using the access methods now used 
on the outside of turbines.   

Crane work is a big part of wind energy. Using a crane 
for access is common with men working from baskets 
attached to the end of a crane boom or hanging from 
a crane cable in a basket. Using a crane for lifting men 
into position to perform repair work or to adjust lifting 
straps has always been part of the regular scope of work 
at the early wind farms. The cranes work well, but costs 
have risen as tower heights increase. These costs have 
wind farm operators looking for alternatives. The cost 
to move a crane to the job site to perform a simple 
repair is hard to justify. Fortunately there are two low 
cost alternatives to cranes that have been in use for 
quite a while now. These two alternatives are rope access 
and cable suspended basket access methods. Hiring 
companies experienced with these access methods is 
much less expensive than hiring a large crane.  

The first time I had a need for rope access was when 
we had a problem with a blade and we didn’t want to call 
out a crane. The crane had a minimal call-out rate and 
the work that needed to be done was simple. The repair 
would only take five minutes to perform, but we needed 
a way to access the blade to repair it. The work was 
simple; the access wasn’t. In this instance, we bought a 
book on rappelling, bought the equipment, and taught 
ourselves how to rappel. We completed that repair and 
many others working off of those ropes. Today most 
all rope access technicians now go to a formal training 
program. One problem with working off of ropes is you 
have to be very fit. Unfortunately, I don’t think I am fit 
enough these days to work off of ropes.  Also, there 

are some in the industry who are not willing to work 
on ropes. I am sure there are many people in wind who 
are brave enough to perform rope work, but may not be 
physically able to do so.

For those not willing or able to work on ropes, there 
is another alternative. That alternative to the crane and 
to rope access is cable-suspended basket access. The 
suspended cable access is technology that was designed 
to help workers work on the outside of buildings and is 
commonly seen as the equipment that window washers 
may use. There are many different basket configurations 
that can be used from single man baskets to full wrap 
around baskets that can handle multiple people working 
off of them. The baskets allow for multiple techs to be at 
the work area with supplies and tools.  For those of us 
that are not willing or physically able to work on ropes, 
the cable suspended basket enables us to complete work 
without a crane for access.  

One advantage a cable-suspended basket has over 
ropes is that others can go up in the basket to view the 
area of work. If the customer or supervisor is curious, he 
could go up to see what is going on. Rope access makes 
it difficult for others to inspect the area of concern.

Another advantage to cable-suspended basket is its 
ability to transport tools and materials up and down the 
tower all day long—a task that is possible, but arduous, 
for rope techs.

Some people may think that working off the ropes or 
the cable-suspended baskets is more dangerous than 
working off of a crane basket. I am not so sure that is 
true. I think that a crane has the potential to tip over at 
anytime—even if you are not in the basket. For rope or 
cable access, most people work with two ropes (or more 
if desired or necessary). When you tie off your ropes to 
their anchor points, and you have taken all the required 
safety precautions, the chances are you are not going to 
fall. Short of having both of your ropes or cables failing, 
falling would require the whole turbine to fall over. 
Cranes are very sensitive to the wind speeds and work is 
stopped at lower wind speeds than if you had set up to 
work off suspended platforms or ropes.  

Rope access and suspended baskets have become a 
common part of the tools that we use to access wind 
turbines today. They are no longer the exception in 
wind. As the turbines get taller they will continue to 
help wind farm owners save money by displacing crane 
cost and allowing for a speedier and less expensive 
access method and overall maintenance cost.   

As tower heights—and the expense of taller cranes—rise, ropes and cable-suspended 
baskets represent viable, efficient access method alternatives.

Jack Wallace
Frontier Pro Services

Jack Wallace is director of wind turbine technical services for Frontier Pro Services. he can be contacted at 
jwallace@frontierpro.com. For more information on Frontier Pro Services, visit www.frontierpro.com.
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harde Eddison is a logistics manager with vectora Transportation. he can be reached at heddison@vectoratransportation.com.

LOgiSTiCS

AS A WiND PROJECT ENDS and groups gather 
to analyze the outcome of the endeavor, they soon 
realize they were not capturing all of the data required 
to fully understand the reasons why the project was 
a monumental success or an epic failure. Companies 
who proactively engage in capturing as much data as 
possible have a better understanding of what is going 
right and how to reduce the risk of inefficiencies and 
disasters. The definition of data is listed as “facts and 
statistics collected together for reference or analysis.” 
The broad initiative to collect data is not one to begin 
without orchestration, and must be strategically 
formulated prior to the project start date. Think 
of this process as a “Who, What, When, Why, and 
How” strategy.  These questions are the foundation of 
capturing data and utilizing the most valuable outputs 
to develop KPIs.

The initial questions in the progression of collecting 
data are to determine: what data needs to be captured; 
and more importantly, why should this data be 
collected? Most people think of data as numbers, but 
as the definition states, it is a collection of facts as 
well. These facts would present themselves in the form 
of a checklist, receiving document or even a labor 
schedule. Facts from documents such as these are 
factors in the success of a project, and yield valuable 
information that can be reviewed to determine what 
worked and what did not. Capturing statistical data 
such as number of components delivered on time, 
number of delays caused by weather, damage claims, 
duration it takes for a truck to be unloaded are all data 
points that can be collected for review during and 
after every project.

After establishing the “What” and “Why,” it is 
essential to determine: who should collect the data; 
and when should the data be collected. Identifying and 
assigning the individual who has the most real time 
exposure to the data point is the key. For example, 
the responsibility of capturing the times trucks arrive 
at a project checkpoint or pad site should be logged 
by the receiving team who is escorting the truck to 
the check point or pad site. If having an eye on the 
data point is not possible, a communication process 
must be established to obtain the raw data. Capturing 
inaccurate data is as useful as not capturing the data 
in the first place. 

The final question in the initiative is: How should 
the data be stored and formatted? The entire purpose 

of collecting the data is to analyze it to reduce risk 
and enhance processes. The method to which the data 
will be stored and formatted is as important as the 
previous strategic points. Automated methods such 
as RFID and barcode scanners generate input into 
an ERP that can be exported as needed. Large ERPs 
are not always able to capture the exact information 
needed and thus alternative methods are created 
using Excel spreadsheets as well as Access databases 
or SharePoint Lists. Regardless of the tool used to log 

the data, the need for key identifiers and conforming 
columns and headers is extremely important. In 
order for a database to function as it should, the 
user must be able to sort by the relative information 
and get the results they need without having to pull 
random unrelated data out. If using an Excel sheet or 
SharePoint list, it is best to create drop downs sections 
to eliminate data entry errors and entries that are not 
conforming to the column. Creating validation rules 
also assist with ensuring the cells will only capture the 
data in the requested format.

Once you’ve answered all of those questions—What 
data you want to capture; Why it should be collected; 
Who should collect the data; When the data should be 
collected; How the data will be stored and formatted—
it’s time to analyze the data. Filing through rows and 
rows of information is a pleasure of some but not for 
most. The way the data is presented is as important as 
the means of capturing it. The intent of capturing the 
data is to paint a picture of the operations and identify 
what adjustments need to be made prior to the next 
project. Summarizing the results via text or chart can 
easily illustrate the results of the data captured and 
reiterate the significance of capturing data in your day 
to day operations.  

having a systematic “Who, What, When, Why, and how” data strategy 
beforehand is critical in assessing project successes and failures.

Harde Eddison
vectora Transportation

“The broad initiative to 
collect data is not one to 

begin without orchestration, 
and must be strategically 

formulated prior to the 
project start date.”

mailto:heddison@vectoratransportation.com?subject=Referred by Wind Systems Mag
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COMPANY PROFiLE

houston, Texas-based Kobelco Cranes North America combines 
technology, build quality, and  customer-centric focus , to offer the 
lowest cost of ownership in the crawler crane market. 

KObELCO CRANES NORTh AMERiCA, iNC.
By Stephen Sisk
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Kobelco Cranes North America, Inc., owned by 
Kobelco Cranes Ltd. of Tokyo, Japan, is celebrating 
its 10th anniversary this fall. But the company’s 
legacy in the construction machine industry dates 
back to 1905, when its parent company Kobe Steel 
introduced its first construction machine to the 
Japanese market.

Now, the North American operation serves as the 
OEM for the company’s line of lattice-boom crawler 
cranes for the western hemisphere. Additionally, the 
office serves as a parts, service support, and warranty 
hub for dealers and owners.

“We specialize in the sales and support of crawler 
cranes only,” said Greg Ballweg, general manager of 
Kobelco Cranes North America. “This single-focus 
allows us to concentrate our efforts on satisfying our 
dealers and customers, in a non-bureaucratic, quick 
response time method that customers appreciate.”

Kobelco attributes its longevity in the industry to 
its ongoing commitment to improving its products 
to meet constantly growing and changing customer 
needs, demands, and expectations. The company 
draws on the support and feedback of long-time 
customers to support that function.

“Our factory product development team visits 
with our local customers on an annual basis,” Ballweg 
said. “As a result, we are always gauging customer 
feedback to modify our existing product design if 
needed, or listening with a keen interest toward 
future product offerings.”

The company views the greatest benefit that it 
could provide to a customer as the ability to provide 
a means for that customer to increase its operating 
profit. This means reducing overall costs without 
sacrificing quality or functionality.

Cost savings Kobelco offers its customers include:

•  Efficiency: High reliability reduces downtime and 
lowers repair labor and parts costs.

• KCross: Telematic system at no charge to customers 
for remote monitoring of daily crane activity.
•  Maintenance: Designed for easy maintenance, 

saving labor costs and reducing downtime.
•  Transportation: Design features allow for easy 

assembly/disassembly, requiring fewer transport 
trucks, fuel, man hours, etc.

 The company offers eight models to the North 
American market, encompassing a wide range of 
features to meet varying customer needs. Boom 
length and lifting capacity range from 85 tons and 

200 feet (180 ft. + 60 ft., boom + jib; Model CK850G) 
to 600 tons and 413 feet (276 ft. + 276 ft., boom + jib; 
Model SL6000).

All of Kobelco’s lattice-boom crawler cranes 
feature the following:

•  Full-hydraulic operation with responsive, pressure-
assisted controls

•  New LMI 12” color touchscreen multi-display 
providing real-time machine conditions

•  Electric twist-grip and traditional floor-mounted 
throttle controls

•  Interim Tier 4 Compliant Hino direct-injected 
6-cylinder engines, ranging from 285 to 429HP

•  High-strength, all-welded, CAD-designed frames 
and carbodies

•  Powerful, rated single-line pull winches increase 
hoisting speed and efficiency

•  Three steering modes for efficient maneuverability 
due to independently driven travel motors

•  Ease of assembly/disassembly; no assist crane 
needed

Specifically regarding wind energy, Ballweg said, 
Kobelco features a number of crawler cranes that are 
applicable for many industry functions.

“Whether they are smaller support cranes, or 
the larger SL6000, the Kobelco crawler cranes 
are well suited for wind energy applications. All 
Kobelco cranes feature quick assembly/disassembly 
capabilities, as well as consistent reliability and 
operator friendly characteristics.” Ballweg said. “The 
learning curve is short for new operators in the seat 
of a Kobelco Crane. Powerful, high-torque travel 
capability is another desirable feature of Kobelco 
Cranes on wind farm construction sites. The 12-
inch color touchscreen LMI displays a wealth of 
information to the operator in a simple and easy to 
understand format, which also adds to the operator’s 
confidence.”

Aside from the company’s primary mission of 
customer satisfaction, Ballweg said it’s the overall 
operation of Kobelco’s crawler cranes that serves as 
the best tangible benefit to its customers. 

“What differentiates Kobelco Cranes from the 
others is the consistent and reliable operational 
characteristics of these cranes,” Ballweg said. “No 
single feature can be pointed to as best, but it’s a 
combination of features that allows the operator to 
control the speed of the crane’s functions, resulting 
in his high comfort factor and confidence level.”   

 For more information about Kobelco Cranes North America, inc. visit www.kobelcocranesnorthamerica.com.

http://www.kobelcocranesnorthamerica.com
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ARE TRANSiENT EvENTS DAMAgiNg 
YOUR TURbiNE’S DRivETRAiN?

iNTRODUCTiON
Wind turbine bearings and gearbox life issues 
have long plagued the wind industry.  Since 2007, 
NREL has focused on industry solutions with their 
Gearbox Reliability Collaborative (GRC). They 
have used the NEG Micon 750 KW NM48 wind 
turbine as their study model.  Recent meetings 
at the GRC have highlighted WEA damage as a 
common denominator in wind gearbox problems 
and impact loading as a potential root cause.  But 
where are these impact loads coming from?

In May, 2011,  AeroTorque (then known as PT 
Tech Windproducts) partnered with a wind farm 

in the United States to study transient load events 
in their NEG Micon NM48 750kW wind turbines 
using AeroTorque’s new torque monitoring system, 
the WindTM.™  Phase I focused on understanding 
the magnitude and frequency of transient torque 
reversals in the drive system.  These reversals are 
known to cause concentrated loading on skewed 
bearing rollers, which could potentially initiate 
White Etch Area (WEA) damage in bearing races.  
These damaging reverse loads impact bearings and 
gears in the gearbox and are suspected of shortening 
the life of all drive system components, including 
blades and generators.  Generally, the greater the 

Searching for the root causes of White Etch Area damage 
and other failure modes.

By Doug Herr and Dave Heidenreich

Doug herr is the general manager and Dave heidenreich is the chief testing engineer of AeroTorque 
Corp. (formerly PT Tech Windproducts), an EbO group Company. For more information, visit  
www.aerotorque.com.

http://www.aerotorque.com
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reverse loads and the more often they occur, the 
shorter the life of any highly stressed component.  
If significant torque reversals were measured, 
Phase II would evaluate a new type of asymmetrical 
torque control device, the WindTC,™ capable of 
reducing both the magnitude and the frequency of 
the torsional reversals.  If the WindTC effectively 
damped the reverse vibrations, Phase III would be to 
begin retrofitting these turbines with the WindTC. 

RESULTS SUMMARY
Phase I:  One of the wind turbines was shut down 
for three hours to install the WindTM, monitor.  

Data was collected for several months, with the 
WindTM, recording numerous transient torque 
reversal events.  More importantly, each event 
resulted in several actual reversals, as the mass of 
the rotor and the mass of the generator wound up 
against each other and unwound back and forth in 
a classic torsional ringing action.  Enough evidence 
was collected to proceed to phase II.

Phase II:  The first turbine with the WindTM, 
was retrofitted with a prototype WindTC Torque 
Control,  and a second nearby turbine was 
equipped with an additional WindTM,  to evaluate 
the two turbines operating during the same events.  
Again, numerous transient torque reversal events 
were recorded on both turbines.  In every torque 
reversal event on the asymmetric torque limiter 
equipped turbine, the first negative torque was 
controlled to a maximum level of 40 percent of 
nominal turbine rating.  The turbine without the 
WindTC recorded torque reversals as high as 80 
percent of nominal turbine rating and typically 
several additional torque reversals followed the 
first in each event.  Surprisingly, the slight amount 

of slippage in the WindTC during the first reversal 
so effectively damped the torsional vibration that 
no additional torque reversals were recorded.  The 
maximum torque reversal magnitude was cut in 
half, and the total number of torque reversals was 
reduced by more than 80 percent.  

The  WindTC also provided torque protection in 
the forward direction.  During Phase II, some up-
shifting events on the unprotected turbine resulted 
in 200 percent forward torque overloads. The 
turbine with the WindTC during the same event 
had forward torque overloads effectively limited to 
150 percent of rated turbine torque. 

After several months of flawless operation, the 
WindTC was replaced with a second prototype 
unit.  The first prototype was returned for a thorough 
disassembly and inspection.  It was found to be in 

Figure 1
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excellent condition, with no measurable wear in 
either forward or reverse slip components. Wear life is 
projected to be 10–20 years with minimal maintenance.

As a result of the data collected in Phase I and Phase 
II, the wind farm has begun Phase III, the process of 
retrofitting their turbines with the WindTC. Future 
reports on this case study will include data on the 
effectiveness in reducing damage to bearings and gears, 
and reducing O&M costs of all drive components.  

A DETAiLED LOOK AT PhASE i 
WindTM Torque Monitoring Installation:  
AeroTorque partnered with  JR Dynamics, to develop 
the WindTM, a torque monitoring device, which allows 
for real-time torque measurement in a wind turbine 
drivetrain.  

The WindTM monitor was magnetically mounted 
to the main shaft of the turbine, allowing for 
quick installation and removal.  The on-shaft unit 
communicated to a transceiver that allowed remote 
access to the data accumulated via cellular network.  
Strain gauges on the main shaft measured both torsion 
and bending.  The cycling rate of the bending load in 
the shaft provided a measurement of the speed.  The 
monitoring unit continuously fed the data into a buffer.  

Looking for transient event data with continuous 
measurements can be like looking for a needle in a 
haystack.  The WindTM was designed to only record 
the worst 100 forward torque events and worst 100 
reverse torque events over any monitoring period.  
It does this by continuously feeding the data into a 
buffer.  When a significant torque transient occurs, the 
WindTM records the  eight seconds prior to the event 
and continues recording for 45 seconds.  It discards 
all the data in between the significant 200 events.  The 
events are also time-stamped to allow for syncing with 
SCADA and other data sources.  

Phase 1 Monitoring:  Numerous torque reversal 
events were recorded during Phase I, occurring almost 
daily.

This plot shows the results of a normal braking event 
on this turbine.  The aero-tips have deployed while the 
turbine is operating under partial power.  

Note:
• Black line is zero torque
• Red line is actual torque
• Dashed blue line is nominal torque.
• Dashed red lines are standard torque limiter settings

When the aero brake engages, the torque spikes in 
the negative direction, causing the system to wind up 
and unwind back and forth in the reverse and forward 
directions.  Each time the torque crosses the black zero 
line, the load zone on every bearing in the gearbox shifts 
approximately 180 degrees in the opposite direction.  In 
this instance, it occurs 11 times. 

Many plots similar to the one you see here were 
recorded, in all types of wind conditions.  Surprisingly, 
even when the turbine power was minimal at the time of 
the aero braking event, similar transient reverse torque 
loads were experienced by the gearbox and drive system. 

PhASE ii
WindTC Installation: After seven months of 
monitoring, the new WindTC was installed on the test 
turbine.  In addition, a nearby turbine was installed 
with a second WindTM torque monitoring device.  
This allowed for direct comparison testing of turbine 
drivetrain loads during the same events.  

The WindTC is the first torque limiter with 
asymmetric, independent settings for forward and 
reverse torques in a drivetrain.  Standard torque 
limiters used in some wind turbines have one setting, 
usually 150–180 percent of nominal turbine torque.  
This limits only very large transient torque spikes in 
both directions.  Drivetrains are designed to handle 
these loads in the forward direction. JR Dynamics has 
instrumented the rollers in gearbox bearings on other 
wind turbines and found that during torque reversals 
the rollers in the bearings are skewed when these 
reversals occur. This causes concentrated loading of 
the rollers and damage to the rollers and races (to see 
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this data, request a copy of the Gear Solutions article, 
“Troubleshooting Wind Gearbox Problems” February 
2010).  The concentrated impact loading during torque 
reversals may be a root cause of White Etch Area (WEA) 
damage to the bearings that is known to dramatically 
shorten bearing and gearbox life in wind turbines.  The 
WindTC is designed to limit the reverse loads to 40 
percent of forward torque setting (approximately 25 
percent of nominal) and to dampen the overall torsional 
vibration.  

Reverse Slip Events
This data plot (Figure 2) is a representative sample of 
many collected over several months, comparing the 

actual torque loads in the turbine drive systems with 
and without the WindTC.

This plot shows the results of a normal braking event on 
two turbines, one with the WindTC (blue solid line) and 
one without (red dotted line).  The aero-tips have deployed 
while the turbines are operating under partial power.

Note:
• Black line is zero torque
• Solid blue line is the torque with the WindTC

Figure 2

Maximize the Value 
of your Wind Project

Construction Quality assurance 
end of Warranty inspections 
operations and maintenance

866-reV1noW (866-738-1669) 
www.rev1renewables.com

http://www.Rev1Renewables.com
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• Red dotted line is torque without the WindTC
• Dashed blue line is nominal torque
•  Dashed red lines are standard torque limiter settings
•  Dashed maroon and purple lines show low-speed 

shaft speed

Without the WindTC, (dotted red), there is a large 
uncontrolled torque reversal at 75 percent of nominal 
turbine rating followed by a series of torque reversals 
back and forth over the zero torque line. The turbine 
equipped with a WindTC, from PT Tech (solid blue 
line), shows the initial reverse torque spike being 
absorbed at 40 percent of the nominal turbine rating.  
More importantly, the slight reverse torque slippage 
in the WindTC dampens the torsional vibration so 
effectively that no additional reversals are recorded. 

Forward Slip Torque Event: The NEG Micon NM 
48 is a two-speed turbine that is not equipped with 
any torque limiting device. This plot (Figure 3) shows 
the comparison during an upshift event of the two 
turbines.  The generators are operating at low speed.  
As wind speed increases, the low speed generators are 
disengaged, and the wind turbine speeds up as the high 
speed generators contactors engage. 

Note:
• Black line is zero torque
• Solid blue line is the torque with the WindTC
• Red dotted line is torque without the WindTC
• Dashed blue line is nominal torque
•  Dashed red lines are standard torque limiter settings
•  Dashed maroon and purple lines show low-speed 

shaft

The turbine without the WindTC protection sees 
a torque spike of 200 percent when changing from 
one set of contactors to another.  The turbine with 
the WindTC is protected from this spike at its 150 
percent setting and also prevents significant additional 
oscillations that are potentially damaging, even though 
they don’t cross the zero torque line.   

CONCLUSiON
The Phase II testing proved the effectiveness of the 
WindTC’s ability to reduce the magnitude of both 
positive and negative transient torque spikes in the drive 
system.  It also proved its effectiveness at dampening any 
additional torsional reversals after the initial slip event.  
As a result of these findings, the wind farm has initiated 
a program to retrofit their NEG Micon NM48 750kW 
wind turbines with the WindTC. Additional testing on 
other turbines has shown that torque reversals are unique 
to the NEG Micon or to fixed pitch two-speed turbines.  

Larger, more current generation wind turbines up to 
2MW have been monitored in the field with the same 
methods and have shown dramatic torsional reversals 
during transient events (Figures 4 and 5).  Blade pitch 
systems reduce braking shock load events but damage 
still occurs with sudden curtailments and e-stops.  These 
events are much less common but they are significantly 
larger in impact due to the increased size of the turbine’s 
rotor and generator.  

AeroTorque will be releasing more data this fall on 
their work with larger turbines, as thery have a full 
summer of new installations and monitoring. To control 
the life of your gearbox, you must control the loads that 
goes through it.  An asymmetrical aproach to reducing 
these loads in the highly dynamic drivetrain of a wind 
turbine is an important way to do just that.  

Figure 4: Nordex N54 – 1 MW braking eventFigure 3 

Figure 5: gamesa g87 – 2 MW high Wind Shutdown
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RENTiNg AERiALS FOR 
iNSPECTiON & MAiNTENANCE

WhEN bLADE MAiNTENANCE or tower inspection 
is required, there are a number of ways to get the work 
done. Some wind farm owners have maintenance 
contracts with the original installer of the turbine; some 
hire an outside maintenance company to do the work and 
others elect to perform the work themselves. One thing 
they all have in common however, is the need to keep the 
turbines operating at maximum efficiency. And to do 
that, they need to be regularly inspected and maintained.

A current trend among many wind farm owners is to 
establish a scheduled preventative maintenance program 
where they inspect and maintain all of the turbines and 
blades on a farm instead of waiting until an individual unit 

needs repair. That way operating efficiency is maintained, 
shutdown time is minimized and the likelihood of major 
problems that require shut down for extended repair in 
the future is greatly reduced. 

While some methods of accessing blades and towers 
like rappelling or rope access or suspended scaffolding 
are great for inspecting and maintaining one turbine, the 
time to setup and rig the equipment to work on just one 
turbine or blade each time, then reposition it at another 
turbine location can be quite time-consuming, and costly.

For applications requiring access to multiple tower 
locations, a truck-mounted aerial work platform is 
usually a better alternative. They are more productive 

Increase productivity and safety in 
multi-tower applications.

By Bill Hindman

bill hindman is the president of industrial Marketing Systems. he can be reached at whindman@
imscomm.com. For more information about aerial work platforms from bronto Skylift, visit www.bronto.fi.

http://www.bronto.fi
mailto:whindman@imscomm.com?subject=Referred by Wind Systems Mag
mailto:whindman@imscomm.com?subject=Referred by Wind Systems Mag
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and safer to use than most forms of overhead access 
and they are available with a wide variety of working 
heights and platform capacities. Bronto Skylift machines, 
for example, are available with working heights up to 
340 feet and horizontal outreach to 102 feet. They also 
feature platform capacities up to 1,500 pounds so that 
technicians can conveniently carry their tools and parts 
directly to the overhead area.

Although aerial work platforms are ideal for wind farm 
applications, they are not inexpensive to purchase. A 
machine capable of reaching the top of 90-meter towers 
can cost as much as $1 million or more, making them a 
huge investment for most farm operators or maintenance 

companies. The good news is that aerial work platforms 
can be rented from a number of companies in locations 
throughout the country. And, because of the machines’ 
ability to be driven over the road, where machines are not 
available locally, they can be quickly transported to your 
site when needed. 

Most rental companies provide their aerial rental 
customers with a dedicated driver/operator to transport, 
set-up and operate the machines on the job site. 
Some companies even offer certified technicians with 
experience in tower and blade inspection, documentation 
and repair to do the work, or work alongside other 
personnel provided by the wind farm operator or the 
turbine or blade manufacturer. Most rental companies 
will also offer operator training for other personnel to 
enable them to use the equipment safely.

Aerial work platforms feature a platform or “cage” 
mounted on a telescoping boom that is affixed to a 
turntable on the truck chassis. They are operated and 
positioned directly from the platform to give operating 
technicians a greater degree of control, and, unlike 
platforms suspended from overhead cables, they are 
not as susceptible to wind forces. Operators can quickly 
position themselves close to the blades and easily 
maintain that position while working.

Most aerials are also equipped with electrical, 
pneumatic, hydraulic, and water lines that run inside 
the telescoping boom from the chassis on the ground 
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to outlets in the elevated platform. These outlets allow 
technicians to operate powered tools and washers 
directly from the platform. This saves time and is much 
safer as it eliminates lines or hoses running down from 
the overhead platform to ground level and reduces the 
chance of accidental contact by workers or passing 
vehicles. In addition, because of the design of the platform, 
the extensive network of guardrails that surrounds the 
operator and technicians adds considerably to the safety 
of the operation.

Aerial platforms can be set up at or near the base of 
the turbine and, with the touch of a button, outriggers 
are automatically extended and positioned to level 
the machine. The operator and technician then enter 
the platform and the boom begins its ascent. The time 
from arrival at the site to being fully elevated at the 
overhead area is usually less than 15 minutes. Once 
set up, aerials are able to reach almost everywhere on 
the tower from a single location, they don’t have to be 
constantly repositioned. On a multi-tower site, this can 
save considerable time and money in set-up costs alone. 

With higher productivity and increased safety, truck-
mounted aerial work platforms are being used more and 
more to access overhead areas on wind farms. And, with 
the ability to rent or lease them from a wider variety of 
sources around the country, they are quickly becoming 
the preferred method for inspection and maintenance of 
wind turbines and blades nationwide.  
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TORqUE vS. TENSiON: iS 
ThERE A CLEAR WiNNER?

ThE DEbATE RAgES ON about whether torque or 
tension is the best method to preload a fastener, and 
it is nearly as controversial as the age-old question 
of which came first… the chicken or the egg? 

Each side argues that their method is the best. 
However, the real question, and true heart of the 
matter, is whether torque or tension is the best 
method for each job’s specific bolting application.

“You want to analyze your bolted joints to 
determine when you need torque or tension,” states 
Bill Washington, director of business development 
at FASTORQ. “I can tell you that on many flanges, 
they are over-designed, and torque is fine in many 

cases. However, you have to use tensioners to get 
the bolt load you need on critical flanges.”

bOLT LOAD
To review, torque is used to turn a nut to stretch a 
bolt and provide clamping force. It is usually done 
with a manual, hydraulic or pneumatic torque 
wrench. Tension produces stress, or load, on a 
fastener. The result is strain. This is where the 
material in the bolt wants to return to its original 
state. This can be achieved with a hydraulic stud 
tensioner that directly pulls the desired bolt load 
into the fastener and with a nut turned down to hold 

Analyzing the individual applicational needs of critical bolted 
joints is key when choosing bolting techniques and equipment.

By Lisa Raynor-Keck

Lisa Raynor-Keck is a communications Specialist with FASTORq and writes regularly on bolting application 
in the hydraulic tool industry. For more information, visit www.fastorq.com.

http://www.fastorq.com
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it. Both methods work to achieve bolt load and have 
their pluses and minuses.

“When proper preload is applied and maintained, 
regardless of the equipment used to load the bolts 
in a joint, the bolt cannot fail from fatigue, because 
it will experience no change in stress,” according to 
Washington. “Anyone can cause any fastener to fail by 
simply over tightening or under tightening it.”

“The problems caused by incorrectly loading any 
system can be catastrophic,” Washington says. Whether 
it’s a piping flange in a refinery that ultimately causes a 
fire or a wind turbine that comes down, “turbine and all,” 
when a bolt in the hub hasn’t been properly tightened, 
proper bolt load on critical joints is essential. The bolted 
joint can be the “weakest link.”

The best way to avoid catastrophic results from bolt 
load failure, Washington explains, is to follow proper 

SpinTORq, a patented design of FASTORq, is the only, low 
profile, continuously spinning torque wrench in the world. 
it fits in tight spaces and is available with DC, electric or 
hydraulic models – providing options ideal for wind turbine 
work.

The extra “compliance” when a DTi is in grip is shown 
dramatically in this graph. On 7/8” x 5” A325 bolt, DTi contributes 
to a massive 550o of extra nut rotation before bolt ruptures. 
Note load never falls below minimum. Source University of 
idaho Research Report published in 1999 by AiSC

Provided courtesy of TurnaSure LLC

As the two graphs indicate, the actual clamp load generated 
while using the torque method shows a tremendous amount 
of variation, while that generated by using load-indicating 
washers (DTi) is remarkably consistent. The DTi tension 
method is far more accurate than the torque method.

Provided courtesy of TurnaSure LLC

Provided courtesy of FASTORq
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operation procedures and work practices when using 
torque and by using load indicating washers or an 
ultrasonic extensometer to measure preload. However, 
in the absence of a way to measure preload, then tension 
may be the best option.

TORqUE
“Torque is OK, and is widely used in a lot of applications,” 
Washington says. “Torque is a relatively inexpensive 
option to tighten bolts, and it can do well on most jobs.”

Yet, the problem with applying torque, notes 
Washington, is people must understand all of the things 
that “get in the way of applied torque resulting in desired 
bolt load.” This problem can be summarized as “K” Factor 
or nut factor.

“The big problem with torque is that we have a lot of 
things going on,” Washington explains. Several factors 
make up the “K” Factor, including contaminants, rust, 

lubricant, bolt fit, washers and surface condition that 
could allow embedment. All of these factors, and more, 
will impact resulting preload.

“The problem with ‘K’ Factor is that you can try to 
predict it the best you can based on experience… but it 
is an experimental factor, which means you can’t get ‘K’ 
unless you’ve already tightened the bolt and measured 
the bolt load. Now you know, after the fact, what ‘K’ was 
and not what it will be,” Washington says. “The problem 
is, if you don’t consider it at all, you are certainly going to 
be wrong.”

Even with a good procedure utilizing a crisscross 
pattern to apply torque in steps at 30, 70, 100 percent of 
final torque with a 100 percent circular, it takes time and 
still may not be accurate. “If a person takes shortcuts,” 
Washington says, “You can pinch a gasket and actually 
cause the joint to leak.”

As a way of overcoming “K” Factor problems, 
bolt preload can be measured by using an ultrasonic 
extensometer. The biggest problem with these machines 
is that they are very expensive and many people do not 
know how to operate them. Another less expensive and 
simpler option to accurately measure bolt load is by using 
a load-indicating washer, also known as a Direct Tension 

Load-indicating washers (DTi), are easy to use, eliminate “K” Factor issues, and insure proper bolt load using the “go/no-go” 
gauge.

Tensioning systems can save significant time and money by 
tensioning all bolts on one side of the flange. On critical joints, 
they reduce residual load problems.

in special and hazardous applications, zipTENSiONERs 
have been designed into a fully automated system providing 
100-percent coverage on a single side of a flange with no 
direct human intervention.

 Provided courtesy of FASTORq

Provided courtesy of FASTORq

 Provided courtesy of FASTORq
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Indicator (DTI). Washington explains that a person can 
be trained to use a load-indicating washer within 30 
seconds.

Despite several conditions that can significantly 
affect bolt load when using torque, some situations call 

for it, such as when there is limited clearance and stud 
tensioners cannot fit. Since only one nut can be turned 
at a time, Washington encourages users to find a strong 
and fast torque wrench, such as a SpinTORQ, which 
minimizes the time it takes to complete a bolted joint.

“Time is money. For mounting blades to hubs, you 
may want to use a torque wrench. By using a standard 
hydraulic torque wrench to torque those bolts, it can take 
a lot of time,” Washington says. “Using a SpinTORQ to 
torque those bolts takes less than on fifth of the time.”

TENSiON
“Tensioning systems compared to torque wrenches can 
cost 10, 20, 30 times as much as torque wrenches. So it’s a 
big investment for stud tensioners, “Washington explains. 
“If you have a problem flange, and it is critical that your 
bolt load be evenly distributed, you want tensioning.”

When numerous bolts need to be tightened on a flange, 
tensioning is the fastest and most reliable way to achieve 
even bolt preload, according to Washington.  Tension 
can reduce or eliminate elastic interactions depending 
on the coverage, minimize or eliminate potential over-
compression of gaskets and eliminate many of the 
obstacles torque has when achieving desire preload.

“If maintenance is to be done and you need to get a 
unit back online, it’s really just a matter of how fast you 
want to get the job done,” Washington says. “Bolting is 
one of those things that gets in the way of getting things 
back online quickly.”

With fixed and variable stud tensioners that run at 
20,000 psi, it’s difficult to fit the load cells side by side (due 
to their size), and they will need to be screwed on by hand. 
Fifty percent coverage of the bolts is typical, anything 
less and people start to run into the same problems they 
have with torque, states Washington. Elastic interactions, 
along with uneven bolt load can occur. With these type 
of tensioners, the first half of stud tensioners need to be 
set at a higher tension to compensate for the residual load 
from the second half of the tensioners that are put on the 
flange. 

Additional downsides with stud tensioners include: 
higher load on the first pass can cause over-compression 
of gasket material, additional bolt length is required, they 
are an expensive investment, most fit only one size bolt 
and the applied preload doesn’t always guarantee desired 
clamping force.

Another alternative to fixed and variable stud 
tensioners is the ZipTENSIONER. One hundred percent 
coverage is possible with these tensioners on the same 
side of the flange, and they reduce residual load problems. 
Also, these stud tensioners remove the tedious on and off 
threading involved with positioning conventional stud 
tensioners on a flange. They are able to do this since their 
reaction nut is a ZipNut®, which was originally designed 
for NASA for use on the Space Shuttle, International 
Space Station and to repair of the Hubble Telescope. 
ZipNut has spring-loaded thread segments that slide 
down the bolt. When the tensioner is engaged, they grab 

Utilizing space-age technology, the double zipNut is at the 
heart of the zipTENSiONER and won’t cross thread and work 
regardless of the condition of the bolt.

Tensioning is faster than torque and there are multiple types of 
tensioners available on the market today including traditional 
fixed tensioners, variable tensioners and zipTENSiONERs.

 Provided courtesy of FASTORq

 Provided courtesy of FASTORq
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onto the bolt, lock in mechanically and then can slide 
back off without having to thread anything on or off. 

“The ZipTENSIONERs are different. The time savings 
are huge. You can reduce the time it takes to tension a 
flange by 80 to 90 percent. We go to a higher pressure 
range of 30,000 psi; we’ve reduced the load cell area and 
we can get 100-percent coverage on the same side of the 
flange,” explains Washington.

“The ZipNut reaction nuts don’t cross-thread or have 
problems with the condition of the bolt. I can pull all of 
the bolts into tension simultaneously and be done. For 
gasket seating stress, it’s ideal because I’m evenly loading, 
with evenly distributed bolt load, the entire flange 
simultaneously.”

CONTRibUTiNg FACTORS
It is important for wind turbine design engineers to 
consider critical bolted joints and whether they should 
use torque or tension, Washington says. This matter 
should not be an afterthought. 

“Engineers need to make sure that they allow enough 
room for the tools. Sometimes, they don’t always allow 
the proper clearances for these tools to be installed on 
a bolt and work properly,” according to Washington. 
“Many times that causes work-arounds.”

Other factors that make a difference in torque and 
tension are use of lubricants and the reuse of nuts and 
bolts. “A good lubricant with a sufficient amount of 
solids is always critical, whether you are torqueing or 

tensioning. Any old lubricant is not OK. You want the 
nuts to spin as freely as possible on the bolts to obtain the 
load that you need with the required torque,” Washington 
advises. “You also want a lubricant that allows you to have 
enough residual on a bolt so that there is something there 
between the nut and bolt when you are ready to break it 
loose.” 

He also warns that reusing nuts and bolts in not a 
sound idea unless it can be assured that their integrity has 
not been compromised over time, since it can effect their 
performance.

ThE WiNNER
So, which method is the clear winner? Just like the 
chicken and egg question, it all depends on perspective. 

“You’ve got to make some decisions about torque 
vs. tension based on performance requirements and 
budget,” Washington explains. “If you base your decision 
on torque vs. tension strictly on budget, irrespective of 
performance, and if you have a problem flange, you’ll 
blow the budget and then some trying to fix it.”

Mainly, it is necessary to understand your needs, 
according to Washington. If you have a lot of bolts to 
tighten, torque with a high quality torque wrench and 
load indicating washers is a good way to go. However, if 
you have a critical joint and you want the most accurate 
results and even bolt load, tension is worth the money, 
especially with stud tensioners that are designed to be 
efficient and save time.   
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MiNi-gRiD COMMiSSiONiNg

ThE PRACTiCE OF MiNi-gRiD COMMiSSiONiNg, 
utilizing mobile temporary utility systems to create 
a simulated power environment, is giving developers 
nationwide more flexibility and confidence in 
meeting legal and financial commitments during a 
facility’s commissioning phase. 

Despite a range of ever-present risks in our 
industry—from the price volatility of a kilowatt 
hour (kWh) to the changing political and regulatory 
landscapes all of the industry’s players must 
navigate—there is no room for risk, when it comes 
to a project’s commissioning phase. 

ThE POTENTiALLY STEEP PRiCE 
OF MiSSED COD
Project stakeholders in a field’s construction 
phase still are acutely aware of the critical, finite 
time frame between two contract milestones: The 
Interconnection Agreement (ICA) date, whereby your 
system is tied into the power grid, and Commercial 
Operation Date (COD), which is a contractual 
obligation within your Power Purchase Agreement 
(PPA).  It is the second date—the promise that you’ll 
be able to fulfill your obligation to whatever party is 
buying the new facility’s power—that may cost you 
when failing to commission on time.  

A proven option for better meeting operational 
commitments, and optimizing the financial 
performance of your commissioning phase. 

By Bill Cook

bill Cook is a wind energy specialist at Aggreko. For more information about Aggreko’s mobile temporary 
poower solutions, visit us.aggreko.com.

http://us.aggreko.com
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If your field cannot deliver power by its COD, 
it may be liable for damages—first on that actual 
date, and again for each day beyond that power 
is not being produced, for the amount under the 
prescribed terms. 

Because potential damages can run into high 
dollar amounts, project stakeholders must always 
be prepared to review the scale of their facility’s 
construction and commission, to ask themselves: 
How confident am I that I can commission each 
of my turbines comfortably prior to the COD 
date?  In addition, there are financial incentives 
to commissioning early. So missing the COD 

means not only punitive measures but significant 
opportunity cost.

There are also investor relations and tax 
implications of not meeting this commitment. So 
as wind energy development scales nationwide, 
developers and contractors are looking for new 
ways to better manage the risk of not meeting their 
COD commitments. 

 
WhAT iS MiNi-gRiD COMMiSSiONiNg? 
This practice developed from the desire of project 
stakeholders, both to avoid the risk of missing the 
COD within their PPA, and to capitalize on the 
financial returns of early completion. Mini-Grid 
Commissioning involves creating a simulated 
environment with mobile temporary utilities—
for the purposes of testing and successfully 
commissioning a turbine. This enables a developer 
to complete all testing and commissioning prior to 
the grid actually being energized. In this way, if, say, 
the transformer you were expecting doesn’t arrive 
or your interconnect does not go as planned, the 
potential bottleneck in testing and commissioning 
equipment is reduced or eliminated. 

Mini-Grid operation requires the provision of 
mobile generators to power critical equipment 
and infrastructure, a suitable load bank, a circuit 
breaker, a transformer and supporting equipment. 
Regarding actual field infrastructure, the mini-grid 
is usually used to: 

•  Energize the circuit to confirm the installation 
performance

• Test the pad mount transformers, and 
•  Start energizing the turbines themselves 

through this auxiliary power network—load 
testing and commissioning while also managing 
the subsequent power created by this test 
environment. 

Each project will vary based on the dynamics 
of the site and turbines, as well as the specific 
commissioning requirements each manufacturer 
demands. Typically this Mini-Grid will run the 
system for 12-24 hours, commissioning 2-4 
turbines at the same time. The Mini-Grid can be 
set up in a number of locations on the project 
site, and be managed by a small crew. As with any 
use of external resources, close communication, 
coordination, safety compliance and pre-project 
planning are all essential. 

 
bUDgETiNg MiNi-gRiD iNTO UPFRONT 
CONSTRUCTiON PLANNiNg 
A number of wind energy developers are building 
this practice into every construction plan, to ensure 
that there is nothing left to risk in relation to the 
efficiency of planned tests and commissioning. 
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Others use it as a stopgap when unforeseen 
circumstances threaten their commissioning timelines. 
It is a useful technical solution, no matter which school 
you subscribe to, as long as you recognize that the 
economics change slightly from one scenario to the 
other. 

When considered as part of the construction plan 
by default, cost planning can become more accurate 
and predictable. Mini-Grid Commissioning teams 
can be planned in advance. Availability of a team is 
guaranteed. The provider gets to know the intricacies 
of how the developer and contractors prefer to manage 
their projects and work together. And because nothing 
is rushed, the logistics of the team and its assets are 
more conventional and cost-effective. These teams, 
and the process in general, represent a tiny fraction 
of the developer’s construction budget. But adding 
them to every new build does add a new cost, however 
marginal. 

Calling in a Multi-Grid Commissioning team only 
as a one-off crisis management tool avoids adding a 
recurring cost to all new projects, but the tradeoff is 
that you will likely be fighting other developers on the 
team’s availability. There aren’t many companies that 
provide this service, and developers who are planning 
ahead are always at the front of the queue. Either way, 
with the big-picture risk and potential opportunity 
costs, it is obvious that this practice has gained traction.

COD COMMiSSiONiNg RiSK TRiggERS
2013 has been a busy year for wind energy developers. 
The PTC and ITC extensions—a moderate domestic 
economic recovery and improving technology costs 
and performance—mean steady activity. At the 
same time, low energy cost of competing fuels such 
as natural gas and the realization that tax credits 
won’t live forever mean that many are cautious. 
This push-pull has given 2013 supply chains more 
volatility than in the previous year. Manufacturers 
are cautious and many have slowed production. 
Some developers have experienced slow delivery of 
wind towers and turbines. These types of delays can 
happen to anyone. In addition to slow delivery, a 
developer’s COD can be put at risk by: 

• Late delivery of transformers
•  Receipt of faulty equipment or equipment that 

fails factory testing
•  Missing your interconnection cut-in with the 

utility
•  Your project’s substation not being energized on-

time 
• Utility power isn’t available for whatever reason

Whatever the cause, when your interconnect 
date and COD are uncomfortably close together, 
you only have so many options. And when you 
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look at the economics of this early phase of your 
project, there are many reasons to keep Mini-Grid 
Commissioning in mind as an option as projects 
move forward. 

OThER ECONOMiC iMPACTS 
Punitive damages that are avoided constitute 
a “big stick” waved to those who are in danger of 
missing her COD. But along with that stick come 
quite a few carrots! Developers and contractors 
who consider Mini-Grid Commissioning to be 
a reasonable standard protocol (as opposed to a 
crisis-management process) are placing a premium 
on the ability to fast-track commissioning. 

After all, Mini-Grid Commissioning means faster 
commissioning. Faster commissioning also means 
those who might wish to sell their facility can get 
their investment out just that much more quickly 
(every bit counts, especially when it’s your money). 
Faster commissioning delivers power to market 
more quickly, accelerating project ROI in general. In 
fact, commissioning all manufacturers’ equipment 
onsite by the interconnect date can enable a field 
to begin saleable generation prior to its PPA taking 
effect. This may mean an extra few weeks or even 
a month of bonus revenue. In addition, developers 
must consider the importance of maintaining 
investor confidence. Once a commitment is made 
to add a certain number of kWh to the market, it is 
set in stone. 

In addition to creating a faster way to 
construction completion, systematically 
accelerating commissioning timelines through Mini 
Grid Commissioning also means quicker access to 
tax incentives, which can be a major motivator. 

If you are a developer of wind power assets, you are 
aware that on January 2 this year, President Obama 
signed into law an extension of the federal PTC for 
renewable energy projects breaking ground before 
January 1, 2014. A similar extension of the ITC was 
also enacted. As a part of the ITC, developers are 
awarded 30 percent of their construction cost upon 
completion—and then earn 2.2 cents per kWh for 
10 years through the PTC. The cost of bringing in 
a Mini-Grid Commissioning team is marginal and 
considered part of a facility’s construction budget, so 
30 percent of the cost of Mini-Grid Commissioning 
goes away almost automatically. There are also local 
tax incentives to be had, the details of which depend 
on facility location. 

hELP WANTED: OEM COMMiSSiONERS 
The wind energy generation industry’s 10 or so 
major manufacturers of equipment only have so 
many people dedicated to the commissioning 
of their equipment. It’s not that global players 
such as Siemens, GE and Vestas don’t have the 
manpower or partners. The real problem is that 
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since investors and developers tend to respond 
to the same market and regulatory drivers, 
projects tend to come in waves. Since so many 
project participants must overcome the inability 
to get a busy rep on site, their schedules become 
risk “endangerment by bottleneck.” Mini Grid 
Commissioning helps you give the manufacturer 
a larger time window within which you plan your 
investment so that you are not scrapping for their 
time at the last minute. 

vENDOR SELECTiON CRiTERiA 
Most developers don’t keep specialized Mini-Grid 
Commissioning teams mobilized, necessitating 
work with an outside specialist. The most important 
criterion to remember when you explore your 
options? Experience. Your facility commissioning 
schedule carries not just significant financial, but 
also strategic, importance. 

Instead of gambling on a partner with little 
experience, find someone who has done this 
before with multiple wind facility start-ups. Ask 
tough questions. Nobody wants their project to 
be a part of someone else’s learning curve. The 
provider should be familiar with and prepared for 
the process and the potential problems—such as 
the power spikes generated from the turbines and 
miles of underground cable. You want someone 

who can speak the manufacturers’ language up 
front to find quick solutions as unforeseen events 
arise. And have them verify results in the field over 
time through multiple project references. 

CONCLUSiON: iT’S gOOD TO hAvE OPTiONS 
2013 is the perfect year to use Mini-Grid 
Commissioning as a tool to improve project 
profitability and confidence. It’s a new trend—not 
yet a part of every major developer’s construction 
plans. That means you can find a crew when you 
need one. 

But at the same time, it’s not so new that it’s not 
accepted by the mainstream as a proven technical 
solution to a critical issue. A developer could 
turnaround dozens of projects without ever needing 
Mini-Grid Commissioning as a way to ensure COD 
compliance—and never miss out on the benefits of 
systematically commissioning equipment early. But 
it’s still a solid, proven option for both ensuring 
operational milestones and strengthening financial 
performance through the intelligent use of external 
resources. Whether or not you choose to make 
Mini-Grid Commissioning a part of your future 
construction plans, it’s always good to know your 
options—and empower your organization to more 
aggressive operational risk management whenever 
the chance presents itself.   
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CASE STUDY: 
ERECTiON EqUiPMENT AND 
hAbiTAT CONSERvATiON

MORE ThAN 2,000 MiLES from the continental 
U.S., Hawaii residents have learned the benefits of 
being self-sustaining. If a good or service cannot 
be produced locally, then it has to be shipped in. 
There is much planning, organization, and expense 
associated with importing these conveniences of 
modern day living to the islands’ nearly 1.4 million 
residents. 

This holds especially true with regards to 
bringing power to the islands. If it’s not locally 
produced, then fuel sources such as diesel, gas and 
oil are shipped in by barge. This harsh reality is 
behind the state’s aggressive clean energy policy. 

State law mandates that by 2030, at least 70 percent 
of Hawaii’s power comes from clean energy sources, 
40 percent of which must be locally produced from 
renewable sources. With this policy in place, wind 
energy is beginning to figure heavily into the state’s 
energy policy.

hARNESSiNg ThE WiND
The Buckner Companies of Graham, N.C. spent 
the last year with its 660 ton Terex CC 2800-1 
NT lattice boom crawler crane helping to erect 
wind turbines on Oahu and Maui for RMT, Inc. of 
Madison, Wis. and project owner, First Wind of 

Narrow track crane conquered maneuverability, 
and ecological challenges at Hawaii wind farms.

By Agustin Dominguez

Agustin Dominguez is the associate marketing manger in global marketing with Terex Cranes.  
For more information, visit www.terex.com/cranes

http://www.terex.com/cranes
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Boston, Mass. The Kawailoa Wind project consists 
of 30 turbines on Oahu’s North Shore, generating 
69MW of clean energy, enough to supply 5 to 10 
percent of Oahu’s annual electric demand, and 
saving 300,000 barrels of oil each year. 

Maui’s Kaheawa Wind II project adds 14 turbines 
and 21MW of power to the existing wind farm 
nestled on a ridgeline of the West Maui Mountains. 
In total, the Kaheawa wind farm generates 51MW 
of wind-generated clean energy—enough to power 
18,700 homes annually.

The Kaheawa Wind project is the first wind 
project in the U.S. with a detailed habitat 

conservation plan. A staunch believer that an 
environmentally friendly power source should 
be built in an environmentally friendly way, First 
Wind used the plan to be sensitive to the habitat 
and wildlife needs, while fulfilling the island 
residents’ need for clean energy.

This presented Buckner Companies and RMT 
with some interesting on-site challenges during 
turbine construction. However, these were met 
through the use of its new Terex CC 2800-1 NT. 

NARROW CAPACiTY
The Kaheawa project consisted of 14 turbine pads 
and most had one thing in common. “The pads 
were extremely small, and only one site (pad six) 
had enough space to assemble the crane,” said Jay 
Lusso, technical services representative for Hayden 
Murphy Equipment Company. Hayden Murphy 
is a Terex Cranes distributor who was on site to 
assist with CC 2800-1 NT rigging and derigging. 

The plan, according to Kevin Long, Buckner’s 
heavy lift project manager, was to erect a turbine 
and then move the crane under its own power to the 
next turbine pad without disassembling it. There 
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was only one catch. The roads were extremely 
narrow. “The roads were only 20 feet wide, which 
meant a conventional 660-ton capacity crane was 
too wide to navigate the roads,” Long said. Lusso 

added, “We could not disturb the property at the 
sides of the road, since the grasses and habitat were 
protected.”

Conventional 660 ton cranes measure up to 32.5 
ft wide to the tracks’ outside edges. Long admitted 
that the company considered completing the Maui 
project with a 440 ton crawler crane to navigate the 
tight roads. In the end, however, “we wanted the 
higher capacity crane to deal with wind challenges, 
and we had the narrow track crane on the island,” 
he said. 

Whereas the track footprint of the conventional 
Terex CC 2800-1 measures over 32 ft, the track 
width of the Terex CC 2800-1 NT is only 17.4 ft, 
allowing Buckner’s crews to navigate the narrow 
roads. Even with the narrow tracks, the crane still 
offers the high lift capacities customers expect 
from a 660 ton class crane. Large 16.4 ft long x 4.6 ft 
wide front/rear outrigger pads work in conjunction 
with two hydraulically operated side 9.8  x 7.9 ft 
outrigger pads to give the stability required for 
lifting heavy loads.

Construction of the 1.5MW turbines on Maui 
required 276 ft of main boom with a 39.4 ft fixed 
jib. The crane’s upper structure was equipped with 
198 tons of counterweight for the maximum 70- 
ton lifts to erect the turbines. With constant wind 
speeds on the West Maui Mountains often reaching 
17 mph, RMT’s crews appreciated the strong load 
chart of the 660 ton crane and its maximum wind 
load rating of 21.9 mph. “We faced consistently 
high wind speeds on the project, and the CC 2800-
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1 NT efficiently and effectively handled the wind,” 
Long said. “Having the higher capacity crane gave 
us more working days on the project.”

Once a turbine was finished, crews moved the 
crane to the next pad. “It was about 100 yd between 
each turbine pad,” Lusso said. The CC 2800-1 NT’s 
remote control aided in safely moving the crane 
from pad to pad.

If the narrow roads weren’t challenging enough, 
the steep grades of the mountainous terrain added 
to the project’s difficulties. “We were traveling 
unusually high grades of up to 17.5 percent,” 
explained Long. With its maximum 10- degree 
gradeability, the Terex CC 2800-1 NT efficiently 
handled the steep grades, and its Quadro track 
drive helped with maneuvering by allowing the 
tracks to counter rotate to make tight turns.

RMT’s crews started at turbine pad site six and 
worked their way down the mountain to pad 14. 
When finished at turbine 14, they moved the CC 
2800-1 NT up the mountain without disassembling 
it to pad one and worked their way back to pad six.

Once back to turbine number six in May, they 
had enough room to disassemble the crane for 
transport to Oahu. Transport of the crane to and 
from the port and between islands was arranged 
by locally owned general/mechanical contractor 
American Piping & Boiler Co. (APB), of Kapolei, 
Hawaii. “Moving between islands was logistically 
challenging, but APB did a fantastic job handling 
all of the arrangements,” Long said. Reflecting 
on the steep grade, narrow road width and ample 

capacity in a high wind application, Long marveled 
at the benefits offered by the CC 2800-1 NT. “That 
model crane is the only crane at that capacity that 
could do the project,” he said.
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MEgA POWER 
When using the narrow track crane at the Kawailoa 
Wind project on Oahu, Buckner noted one 
additional advantage offered by the CC 2800-1 
NT—ease of assembly and disassembly. From June 
through mid-October, crews used the crane to 
build 30 of the larger 2.3MW turbines. “Because of 
the challenging site conditions, we had to assemble 
and disassemble the crane three times,” Lusso said.

Hayden Murphy was on site each time the crane 
was disassembled to offer support and consultation. 
Additionally, the same remote control unit used to 
move the crane from pad to pad, is also designed to 
assist with crane assembly.

These large turbines required a maximum lift 
capacity of 105 tons. The crane was equipped with 
full counterweight, 334.6 ft of main boom and a 
39.4 ft fixed jib offering up to 10-degree offset. 

Even with the longer boom configuration and 
50 percent higher capacity lifting requirement, 
Buckner did not need to equip the crane with its 
optional superlift for the project. Long reports 
this significantly improved crane assembly and 
disassembly efficiency. “The total disassembly 
and reassembly process took two to three days,” 
he said. “If we would have needed the (superlift) 
derrick, this would have added another full day to 
the process.”

The CC 2800-1 NT allowed RMT’s crews to 
efficiently install the larger wind turbines on Oahu 
as it did for the smaller turbines on Maui. With 
the opening of these two most recent wind farm 
projects in Hawaii, the total of First Wind’s turbines 

operating on Oahu and Maui generate enough 
clean energy to serve over 40,000 businesses and 
homes. 

To ensure these turbines continue to harness the 
renewable wind energy at peak efficiency, Buckner 
will keep the Terex CC 2800-1 NT on Oahu for five 
years. The company has created a joint venture 
with APB, American Piping & Buckner, to assist 
with maintenance and service activities.

AbOUT ThE TEREX CC 2800-1 NT
The Terex CC 2800 1 NT Crawler Crane offers a 
high return on investment and is among the most 
economical and versatile narrow track cranes in 
the 660 ton class. Using a selection of specially 
designed accessories, the crane is convertible from 
standard (CC 2800-1) heavy lift configuration to 
Narrow Track crane (CC 2800-1 NT) and back, 
providing outstanding performance in a wide 
variety of applications, including wind farm sites, 
where extra heavy load capacity is a necessity. 

Recognizing the high potential of the onshore 
wind turbine market and the subsequent need for 
dedicated equipment in the 660 ton class, Terex 
Cranes developed the CC 2800-1 NT (narrow 
track) from the standard CC 2800-1 version to 
suit specific wind farm construction requirements. 
Equipped with its Narrow Track chassis, the Terex 
CC 2800-1 NT can be driven from one construction 
site to the next, even when access is tight, while 
fully rigged with counterweights, 334.6 ft main 
boom and LF 2 fixed jib, saving precious time and 
increasing productivity. 
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The CC 2800 1 NT version is based on a 
conventional CC 2800-1, where the standard chassis 
(27.6 ft track width) is replaced with the Narrow 
Track Kit comprising of: chassis track with 5.3 m 
outer track width and front and rear outriggers, 
two 16.4 ft long x 4.6 ft wide outrigger pads for 
both front and rear outriggers, two side outriggers 
with 9.8  x 7.9 ft outrigger pads, counterweight 
suspension frame to lower the center of gravity 
and control system with remote control unit and 
full color graphic display monitor at the rear of 
the crane chassis. To provide stability and quick 
rigging times, both front and rear outrigger beams 
remain connected to the carrier. 

ThE COMPANiES
Buckner Companies 
With over 65 years of providing reliable, quality and 
safe services to the commercial and industrial markets, 
Buckner has earned its reputation as a nationally 
recognized leader for steel and precast erection and 
heavy lift cranes services. Buckner builds long term 
relationships with its customers based on confidence, 
trust and integrity. Offering exceptional project 
management, field supervision and experienced field 
crews, Buckner exceeds the client’s expectations safely, 
cost effectively and ahead of schedule.

For more information on Buckner Companies, 
visit www.buckcompanies.com.

First Wind 
First Wind is an independent wind energy company 
exclusively focused on the development, financing, 

construction, ownership and operation of the 
utility scale wind energy projects in the United 
States. Headquartered in Boston, Mass., First Wind 
focuses on developing and operating wind energy 
projects in the Northeastern and western regions 
of the continental United States and in Hawaii.

For more information on First Wind, visit www.
firstwind.com. 

Terex
Terex Corporation is a diversified global 
manufacturer of a broad range of equipment that 
is focused on delivering reliable, customer driven 
solutions for many applications, including the 
construction, infrastructure, quarrying, mining, 
shipping, transportation, refining, energy, utility 
and manufacturing industries. Terex reports in 
five business segments: Aerial Work Platforms; 
Construction; Cranes; Material Handling & Port 
Solutions; and Materials Processing. Terex offers 
financial products and services to assist in the 
acquisition of equipment through Terex Financial 
Services.  More information can be found at www.
terex.com.  

For a different 
perspective on the 
Kaheawa project check 
out the Wind Systems 
archives in the July 
2012 issue.

http://www.buckcompanies.com
http://www.firstwind.com
http://www.firstwind.com
http://www.terex.com
http://www.terex.com
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PRODUCT ShOWCASE

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

Smalley Steel Ring Company is a leading manufacturer of Spirolox® retaining rings and wave springs for 
the power generation industry. What makes Smalley different is that they coil the ring or spring in place 
of stamping it, meaning no tooling is required for manufacturing. 

Spirolox retaining rings have No Ears to Interfere® with mating components in an application and are 
compatible with standard snap ring grooves. They have no gap or lugs allowing for tight radial applications.

Smalley wave springs reduce operating height by up to 50 percent with the same force and deflection as 
coil springs, allowing them to fit in applications other springs cannot. Wave Springs are manufactured to 
satisfy precise operating conditions, including the tight radial and axial spaces, found in many applications.

Smalley’s standard Wind Power Series is available in up to 120” diameters. Standard materials sizes are 
stocked for production, with delivery in as little as two weeks. Over 10,000 parts are available from stock, 
1/4” to 16”, in both carbon and stainless steel. Ask a Smalley engineer about this new series.

Smalley prides itself on its commitment to the highest quality and performance standards. Each 
retaining ring and wave spring is engineered with their No-Tooling-Charge™ process allowing for endless 
possibilities in dimension and material to suit your application needs. 

Having worked with wind turbine designers, Smalley Engineers are available to assist with application 
specific retaining ring and wave spring design. Contact a Smalley engineer today with your design 
requirements.

Free CAD downloads and part samples are available to facilitate fast and efficient prototyping.
With offices in both the US and abroad, certified to ISO 9001, ISO/TS 16949, AS9100 and ISO 14001, 

Smalley is able to offer customers worldwide unprecedented service and quality. Smalley Steel Ring 
Company is an ITAR (International Traffic in Arms Regulations) registered facility.

For more information, visit www.smalleywindpower.com or call 847-719-5900.

Large Retaining Rings and Wave Springs for Wind Energy

http://www.smalleywindpower.com
mailto:editor@windsystemsmag.com?subject=Referred by Wind Systems Mag
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SKF Introduces Next Generation Technology for Machine  
Condition Monitoring

Next generation SKF Multilog IMx on-line monitoring systems introduce advanced technology for a 
wide range of machine condition monitoring applications. These robust and programmable solutions 
equip users with a 24/7 monitoring system providing timely and true simultaneous measurements of 
various operating parameters to guide in improving machine reliability, availability, and performance. 
All IMx systems are engineered to detect faults early, integrate automatic recognition to correct existing 
or impending conditions, and ultimately contribute to condition-based maintenance program objectives.

IMx technology additionally offers an opportunity to convert and upgrade outdated systems and 
interface with compatible SKF @ptitude Analyst and Observer software to realize a highly comprehensive 
approach to condition monitoring.

IMx systems include units for extremely tough industrial environments and models designed 
specifically for turbo machinery, wind turbine, vehicle, or railway applications, as well as portable 
versions ideally suited for temporary installations and troubleshooting.

Depending on model, SKF Multilog IMx units incorporate 16, 32, or 64 analog signal inputs 
configurable for a variety of sensors to ascertain acceleration, velocity, and displacement, among 
other parameters, such as acceleration enveloping. Individual warning and alarm levels controlled by 
machine speed or load can be set for each measurement point and built-in auto-diagnosis can check all 
sensors, cabling, and electronics for any faults, signal interruption, shorts, or power failure and then 
automatically alert when problems are found.

IMx systems can run on an existing LAN or WAN and network with computers, printers, and servers, 
or over the Internet.

For more information, visit www.skf.com/us/products/condition-monitoring/surveillance-systems/
on-line-systems/monitoring-systems/index.html.

http://www.skf.com/us/products/condition-monitoring/surveillance-systems/on-line-systems/monitoring-systems/index.html
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ZOV High Energy Varistors From Stackpole

The ZOV Series of metal oxide varistors is a series of epoxy coated square varistors with sizes from 
23mm to 60mm. These high-energy varistors come in a single disc, double, triple and quadruple disc 
versions with pulse current capabilities of up to 80kA. This series offers energy handling up to 4100 
Joules with working voltages up to 680 Vrms and 895 Vdc. The ZOV can be supplied with epoxy coating 
and rigid terminals, with rigid terminals and no coating, and with a bare metallized disk.

In general, they are used in SPD protection modules for Type 1 and Type 1+2 surge protection 
applications. This type of protectors are suitable for the first level of protection in incoming power 
distribution panels. These devices are capable of protecting all equipment from direct lightning strikes 
and are suitable for industrial, commercial and residential applications. Wind and solar power generation 
is becoming more and more attractive and the ZOV is a good solution for these applications also.

The ZOV is available in 1K and 500 pcs quantities depending on size in bulk packaging. Pricing 
varies with size, voltage, and terminal/coating configuration and ranges from $1.70 to $9.80 each in full 
package quantities. Contact Stackpole or one of our franchised distributors for volume pricing.

For more information about Stackpole products, call 919-850-9500 or visit www.seielect.com.

http://www.seielect.com
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New Fast-Drying Mid-Coat to Increase Offshore Wind Tower 
Production Speed

International coatings manufacturer 
Hempel announced the launch 
of HEMPADUR 47300, a new 
NORSOK-approved epoxy mid-
coat that can reduce drying times for 
offshore wind tower manufacturers 
by up to 25 percent and help drive 
down production costs.

Specially formulated for offshore 
wind towers, HEMPADUR 47300 
is a new low-solvent epoxy mid-
coat that offers vastly improved 
curing times for manufacturers. 
The coating can be handled just 
four hours after application at 68°F, 
compared to an average of five hours 
for standard equivalent coatings.

According to Anders Voldsgaard 
Clausen, Group Power Generation 
Segment Manager at Hempel, the 
new product enables manufacturers 
to reduce production line 
bottlenecks and increase line 
speeds—which could lead to 
significant cost reductions.

“The offshore wind energy 
industry is looking to lower 
costs in every part of the value 
chain, including productivity in 
the tower manufacturing stage,” 
he explained. “The curing time 
of HEMPADUR 47300 means 
manufacturers can achieve a faster 
production flow. As a result, they 
can coat more towers each shift 
and use less energy to dry the 
towers—which will help drive 
down the cost of each unit.”

HEMPADUR 47300 is approved 
and certified according to NORSOK 
M-501, system 1. It can be applied 

with airless spray and has a volatile 
organic compound content of just 
190 grams per litre, which means 

very little VOC is released during 
application. For more information, 
visit www.hempel.com.

http://www.hempel.com
http://www.encoder.com
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Gearbox Repair
From the world’s reliable
gearbox specialist.
ZF is a trusted and reliable transmission 
technology partner for top OEMs world-
wide. We use our 95 years of experience 
when it comes to servicing your wind 
turbine gearboxes. 
  Multi-brand capability
  Global service network
  Supplier quality management
  Complete drivetrain overhaul
  Up-tower repair and exchange units
  Availability assurance programs
Contact ZF today, we’re here to help; now 
with expanded services to cover all legacy 
models of Hansen wind turbine gearboxes. 
www.zf.com/windenergy  |  800.451.2595

1-800-FIX-A-BOX
 ( 3 4 9 - 2 2 6 9 )

See it all at www.excelgear.com

Gearbox Repair 
Gear Metrology 
Gear Grinding to 2600 mm 
Industrial Gears
Custom Gearboxes
Turbo Compressor Gears
Machining
Emergency Service
ISO 9001 Certifi ed

Seattle, WA    206.762.3333
www.thegearworks.com

Wind 
Turbine 
Gearbox 
Repair

1-800-FIX-A-BOX
 ( 3 4 9 - 2 2 6 9 )

http://www.thegearworks.com
http://www.stahlwilletools.com
http://normtoomanconst.com
mailto:dcarr@wtamu.edu?subject=Referred by Wind Systems Mag
http://www.windenergy.org
http://pamcomachine.com
http://www.zf.com/windenergy
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Wind Power 
Replacement

 Bearings 
Bearings - Bushings - Seals
24 Hour Availability 

Contact Rick Piracini 
Toll free: 866-995-8765 

Fax: 800-252-1996 

rickp@emersonbearing.com 
www.emersonbearing.com 

Service.  Inventory.  Solutions. 

 1-307-331-9157

Contact Airgenesis 
LLC regarding 
acquisition of 
intellectual properties 
and established 
international 
marketing rights.

11 MW
WIND TURBINE 
VALIDATED

 www.airgenesiswind.com

http://www.airgenesiswind.com
mailto:rickp@emersonbearing.com?subject=Referred by Wind Systems Mag
http://www.emersonbearing.com
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q&A

TELL US A LiTTLE biT AbOUT CAPPS 
vAN AND TRUCK RENTAL AND iTS 
CUSTOMERS. 
Capps is a privately owned rental com-
pany based in Dallas, Texas. We have been 
in business for more than 40 years—since 
1972—meeting our customers’ needs for 
reliable commercial and industrial rental 
vehicles. Meeting those needs is impor-
tant to us. If we know specifically what 
our customers require in a van or truck—
the kind of terrain they’re working in or if 
they’re planning on towing equipment, for 
example—we’re able to tailor an efficient 
rental plan to meet those exact needs. We 
regularly consult with our customers in the 
industries we serve—construction, wind 
energy, oil and gas, among others—to learn 
more about their specific job functions and 
environments. 
 
WhAT vEhiCLES OR EqUiPMENT 
DOES CAPPS OFFER FOR RENT?
We rent vehicles that primarily serve to 
transport people, tools, and equipment to 
and from job sites, as well as provide reli-
able transportation to different locations on 
a job site. If you’re working on a wind farm, 
for example, where there are multiple tur-
bine sites connected by rudimentary roads 
at varying altitudes, you need a vehicle that 
can adapt to those conditions and reliably 
and repeatedly get you from location to 
location. Our fleet consists of 3/4-ton and 
1-ton heavy duty pick-ups, 1-ton flatbed 
trucks, cargo vans, and 15-passenger crew 
vans. 

For more information about Capps van & Truck Rental, visit www.cappsvanrental.com or Call 800-969-9329

Mico Rodriguez
Director of Sales and Marketing, Capps van and Truck Rental

 
hOW DiD ThE COMPANY gET iNvOLvED iN ThE WiND iNDUSTRY?
It was really a matter of Capps providing an existing service that increased in 
demand as the industry grew. We had the types of vehicles that wind com-
panies needed as they developed new projects and maintained existing wind 
farms. It goes back to meeting needs. We were already serving similar indus-
tries—namely construction, oil and gas, etc.—so it was an easy, natural tran-
sition for us into wind energy. Capps has been involved in the wind energy 
industry for more than seven years. In that time, we have seen our customer 
base grow as the industry grows.
 
YOU’vE SPOKEN A LOT AbOUT CUSTOMER NEEDS. WhAT ARE 
SOME OF ThOSE SPECiFiC NEEDS ThAT CAPPS iS AbLE TO 
MEET?
All of our heavy duty trucks are equipped with four-wheel-drive, allowing 
our customers to navigate through potentially rough terrain that a crew may 
encounter while traveling to or around a job site. Additionally, many crews 
require equipment that has to be transported on trailers. Our trucks are 
equipped with towing capabilities so that our customers can transport this 
type of equipment along with their crews, tools, and other resources. Often, 
we’ll have customers who are contracted to work in unfamiliar areas or re-
mote locations. Those customers can travel those unfamiliar roads with de-
pendable transportation equipped with up-to-date safety features. 
 
WhAT iS iT ThAT MAKES CAPPS UNiqUE iN iTS APPROACh TO 
SERviNg CUSTOMERS/iNDUSTRY? 
We’re able to customize rental programs for each of our customers. In addi-
tion, our customers demand a high level of reliability in the vans and trucks 
they rent. Nothing is worse than having a breakdown and being stuck on the 
side of the road. It’s an inconvenience; but that downtime is also costing you 
money. For this reason, Capps only offers late model units that are closely 
maintained to ensure reliability for our customers when they’re on the road. 
That’s also why we continually update our vehicle fleet new models.
 
WhAT gEOgRAPhiC AREAS DOES CAPPS SERvE?
While we have more than 15 offices to service primarily the central and 
southwest portions of the United States, we actually serve all the lower 48 
states—from coast to coast. With 40 years under our belts, we have the expe-
rience and ability to meet nearly any logistical request; and we can save our 
customers time and money in the process.
 
hOW DOES ThE RENTAL PROCESS WORK? ARE ThERE ShORT-
TERM AND LONg-TERM RENTAL PROgRAMS?
After a Capps sales professional meets with the customer and identifies his 
or her needs, we then have the ability to analyze which vehicle or multiple 
vehicles can best serve the functions of their jobs. We take a “whole picture” 
outlook and can customize plans to meet their specific equipment, logistical, 
and budgetary needs. We offer a number of rental plans ranging from the 
short term to the long term.   

For the complete q&A with Mico Rodriquez, 
visit windsystemsmag.com.

http://www.cappsvanrental.com
http://windsystemsmag.com
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