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Make your Investments Grow  
– with Renewable Energy!

INVEST IN A WIND- AND 
SOLAR-PROJECT FROM  
MOMENTUM AND SECURE 
A STABILE RETURN.  
Through our wide network, we facilitate investment projects for both 
private and institutional investors.  
Moreover, in Momentum we are experts in assessing and optimizing 
projects within renewable energy. We enjoy taking on all the various 
challenges that occur and no task is too complicated.  

If you are at Husum Wind 2015 please feel welcome at our stand 
in Hall 3B for a conversation on what you are looking for, what we 
can do for you and your specific project.

Momentum is a full-scope manager of wind and solar projects in 
Germany. From Roskilde in Denmark we manage +270 MW (asset 
value of DKK +2.1 Billions) in Germany. 

See more at www.momentum-gruppen.com or contact 
CEO Kim Madsen � kim@momentum-gruppen.com  
+45 46 33 70 10
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Dear readers and contributors

Welcome to the first edition of TURBINE Magazine.

The principal idea behind TURBINE is to create a 
magazine for the wind energy industry, fueled by 
content and ideas from the wind energy industry itself. 
At the same time, we want to create a commodious 
and flexible organ that will allow both well-established 
companies as well as SMEs to bring content and 
advertisements in a printed media. A central point 
in making this possible was finding an economic 
structure that would allow even the smallest members 
of the wind energy industry to participate on equal 
terms with the more established companies, which 
is simply not possible with the going rates for print 
advertisement and articles, as we all know. So we 
chose to pick up the mantle ourselves, and decided 
to make a magazine where it would be free to bring 
content and advertisements.

Free? Yes, free to our readers and contributors, but 
that, of course, does not mean it does not cost any 
resources to edit, set, and print TURBINE. The work 
hours and pecuniary means to make TURBINE a 
reality is donated by Windar Photonics A/S. Keeping 

this in mind, it would be very reasonable to inquire 
to what degree TURBINE is a Windar Photonics 
magazine? The answer to that question is that while 
Windar Photonics donates the resources, Windar 
Photonics is going to participate on equal footing 
with the other contributors, as we want TURBINE 
to be a joint effort between the companies of the 
wind energy industry. This is further accentuated by 
the fact that Windar Photonics would not be able to 
make TURBINE on our own, as we depend on our 
contributors to deliver interesting and worthwhile 
content that our collective clients and stakeholders 
are interested in reading. Therefore, we implore you to 
grasp the opportunity that TURBINE is, and submit the 
content you would like to read yourselves, or you know 
your clients would appreciate reading.

Our hope is that TURBINE will help establish a bit of 
camaraderie in the wind energy industry, and that the 
companies of the wind energy industry will support 
this so that we can make TURBINE a free, flexible, 
and informative instrument for sharing news and 
information in the wind energy industry.

Enjoy ■

Editor: Rune Kvolsgaard  
Graphic Design: Bolette Ankeraa 
Cover Photo: Anders Harbo Larsen 

TURBINE Magazine is produced  
and published by Windar Photonics 

For any enquiries regarding TURBINE 
Magazine, please contact Rune Kvolsgaard at 
rk@windarphotonics.com
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 W ith more than 45 years in the control 
automation business, and more than 47,000 
control systems in operation worldwide, Mita-

Teknik has proved over and over again that its solutions 
are among the most competitive in the wind industry. 

Mita-Teknik‘s engagement in the wind industry started 
in the 1980s when the Danish Wind Industry began 
exporting to the US. Since then, Mita-Teknik has 
expanded with divisions in Europe, USA and Asia, 
gaining global experience that enables the company to 
deliver intelligent, customized solutions as global market 
leader in the industry for control automation solutions. 

MARKET FOCUS
Mita-Teknik’s primary focus has always been aimed 
towards the OEMs of the wind industry, and it still is 
today. Mita-Teknik has successfully handled projects 
ranging from a few kW to large MW setups, on- and 
offshore. 

The majority of Mita-Teknik‘s customers are OEMs 
within the MW turbine market. It is experienced and 
knowledgeable manufacturers, who look to Mita-Teknik 
to improve their overall competitiveness by entering 
productive partnerships.

The company also offers a dedicated setup for all 
types of small wind turbines ranging from a few kW 
and upwards, and has the product portfolio in place to 
supply a customized solution.

In addition to its OEM offerings, the company also 
offers a cost-competitive Retrofit solution that satisfies 
the steady growing aftermarket segment. 

COMPLETE SOLUTION
Mita-Teknik‘s comprehensive experience and product 
portfolio enables the company to make any solution 
come to life, no matter the scale and complexity.

Mita-Teknik delivers everything in terms of hardware 
and software, and combined with its extensive 
Customer Partnering services, customers are 
guaranteed the best solutions in the market.

The company‘s mission to Make Wind Competitive 
applies to everything it does, and every product and 
service in its portfolio is designed with the primary 
objective to optimize production, improve bottom line 
and make customers more competitive.

Mita-Teknik‘s open-platform products have the ability 
to blend seamlessly into any existing setup, giving 
customers the opportunity to create individual solutions. 
Or alternatively, customers can choose to go with a 
complete solution where Mita-Teknik delivers everything.

Making Wind Competitive
Mita -Teknik aims to be the leading control solution provider through-out 
the wind turbine’s life cycle. And with its proven track record and market 
leading solutions, it is the preferred partner for many in the wind industry.

“As the wind industry - we adapt and 
evolve, and we continuously strive 
to be at the absolute forefront of 
control automation in order to meet 
the market’s demands – present and 
future“ – Jesper Andersen, CEO
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Mita-Teknik offers a wide range of highly advanced and 
powerful controllers. The company‘s well proven WP 
series can be delivered in various specs depending on 
area of use. Here we zero in on the WP4200, which 
is used in MW setups and the WP3x00 MK ll, which is 
primarily used in Retrofit setups.

THE WP4200 PLATFORM
The WP4200 Control System Platform offers superior 
performance and is perfectly suited  
for use in all large on- and offshore megawatt  
wind turbines. 

The WP4200 Control System Platform benefits from the 
experience of more than 47,000 installed systems, and 
incorporates a number of enhanced features, such as:

› Integrated Condition Monitoring (optional) 
› Onboard I/O Extension  
› Backward Compatibility 
› Graphic HMI Interfaces   
› Grid Quality Analyzer 
› Ethernet Port (10/100/1000 Mbit/s)   
› Possibility for Onboard Grid Measurement  
› Multiple Programming Options  

These enhanced features make the WP4200 Control 
System Platform Mita-Teknik‘s most powerful 
and advanced control system to date. It allows 

incorporation of new wind turbine optimization 
technologies, such as advanced control algorithms, 
providing for optimal power production and 
substantially reduced loads on the wind turbine.

THE WP3X00 MK II PLATFORM
The WP3x00 MK II controller is specifically designed to 
replace existing WP3x00 controllers in the market, and 
to give Mita-Teknik‘s customers the benefits of state-
of-art communication interfaces and protocols. The 
WP3x00 MK ll controller ensures optimal operation, 
active security and advanced data collection. 

The WP3x00 MK ll features:

› Fast plug-and-play installation 
› Lower commissioning costs 
› More processing power to increase AEP  
› (compared to MK l) 
› Grid measurement according to IEC61400-21 
› Fast communication via Ethernet 
› Supports MiConnect

Control Platforms

Over the last three decades, thousands of wind 
turbines of all sizes have been installed worldwide. At 
the time of installation each of the turbines was state-
of-the-art, and most of them are still operational today.

The majority of these older turbines have been good 
investments, but as with many other technologies, 
getting the right spare parts becomes more and 
more difficult over time. Additionally, the turbines 
are most likely also out of warranty from the OEM. 
These factors, in combination with unplanned service 
costs and new demands have until now made it more 
feasible to stop the turbines and repower the site with 
new and larger turbines or simply remove them. 

NEW POSSIBILITIES
By retrofitting older turbines with improved control 
automation technologies, there is now a safe, 
cost effective and simple solution to extending the 
productive life-span of older turbines, and keeping 
them running on site or repowering them at more 
suitable locations.

PROTECT YOUR INVESTMENT
Mita-Teknik offers a comprehensive and cost-effective 
solution that allows customers to upgrade the control 
and electrical systems of their wind turbine to new and 
improved systems that are up to date with local and 
market requirements, ensuring optimal production and 
earnings for years to come.

Wind Turbine Retrofit
Advances in wind turbine technologies means that the possibilities for 
retrofitting older turbines is now both financially and service wise more 
attractive than ever.
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FOR ALL TYPES OF WIND TURBINES
 All turbines ranging from the kW to the MW 
class can benefit from being upgraded with new 
control technologies. No matter if they are stall, active 
stall, pitch, 2 or 3 bladed turbines.

Mita-Teknik‘s extensive experience and know-how 
cover many of the turbines now ready for retrofit, as 
the company has developed solutions for these in 
the past. Mita-Teknik can therefore easily provide 
customers with suggestions for upgrades to increase 
the performance of the turbine.

PROVEN TECHNOLOGY
When retrofitting older turbines, it is of critical 
importance that the new systems are fully compatible 
and compliant with the environment in the wind turbine. 

Mita-Teknik only use technology that has been proven 
through use in thousands of wind turbines, to ensure 
smooth and error free operation. 

REDUCED O&M COSTS 
Typically the O&M costs rise during a turbine’s lifetime 
due to normal wear and tear, but often also because 
incidents force unplanned stops. By retrofitting, older 
troublesome systems can be replaced or intelligently 
monitored so that unplanned service can be avoided. 
This reduces costs and keeps the turbine running. 

ACCESS TO SPARE PARTS
After decades of operating their wind turbines, many 
owners experience difficulties getting spares - and if 
available, they are very costly to purchase from the OEM.

By having Mita-Teknik retrofit the turbine, customers will 
get a guarantee on the new parts and later access to 
up-to-date spares that are widely available at low cost.  

INDEPENDENCE
With a Retrofit solution from Mita-Teknik, customers 
will be fully independent from the OEM, and have 
access to all data from the turbine as well as full 
remote control possibilities.

With the Mita-Teknik Retrofit solution,  customers 
will be able to change settings in the software and 
hardware that were previously not possible with the 
OEM solution.

FULLY SUPPORTED
Mita-Teknik recognizes that customers require high 
levels of turbine uptime, responsive service and 
knowledgeable support.

As part of the Retrofit concept, Mita-Teknik‘s Service 
and Support Team will educate and support customers 
throughout the entire Retrofit process. 

THE BOTTOM LINE
The size of investment depends on the state of the 
turbine. Mita-Teknik‘s focus is always to reuse as much 
of the existing equipment as possible, so that the 
investment is kept at a level where cost, functionality 
and return on investment is balanced and positive. ■

Advances in wind turbine technologies means that the possibilities for 
retrofitting older turbines is now both financially and service wise more 
attractive than ever.

Wind Turbine Retrofit

FUHRLÄNDER
› MD70 
› FL250 
› FL600

SENVION
› MM82 
› MD7X

NORDEX/SÜDWIND
› S70 
› N60 
› N54 
› Südwind N3127  
› N27

VESTAS
› V47 
› V44 
› V42 
› V39 
› V27 
› V25

DEWIND
› D6 
› D4

MICON/NEG-MICON
› Micon M1500 
› Micon M1800 
› NEG-Micon NM48 
› NEG-Micon NM44

BONUS/SIEMENS
› 1.3 MW 
› B37

VARIOUS
› Nordtank NTK300 
› Norwin 225 
› Tacke TW600 
› Tacke TW600 
› Sinovel SL1500 
› Sewind 1.25 MW 
› Suzlon S64 
› Suzlon s33-350 
› Dongfang FD77 
› Wind Master 300 kW 
› Autoflug A1200 
› HSW 250 T

As one of the pioneers within Wind Turbine Retrofit, Mita-Teknik already 
has an impressive reference list of turbines, which the company is ready 
to retrofit. 

Wind Turbine Retrofit
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With more than 30 years in the wind 
industry and more than 47,000 control 
systems in operation worldwide, Mita-Teknik 
has proven over and over again that its 
solutions are among the best in the business.

HUSUM Wind 2015 
Hall 1, Booth: 1A04 

 
Mita-Teknik, Denmark (HQ), Håndværkervej 1, 

DK-8840 Rødkærsbro, Tel: +45 8665 8600, 
Fax: +45 8665 9290, mail@mita-teknik.com

®
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Measurement results for each wind bin

THE PROBLEMS WITH THE STATIC YAW 
CORRECTION METHOD
It is fairly well known that a significant part of the 
currently running wind turbines have yaw misalignment 
greater than 5 to 10 degrees, which results in a 
continual loss of AEP. Other manufacturers of Lidars 
and measurement technology have tried to remedy 
this situation by offering a static realignment of the 
turbine to correct the yaw misalignment, usually done 
by applying an offset to the turbine controller or the 
legacy anemometry. The off-set factor is derived from 
the data collected through a measurement campaign 
of variable length involving Lidar or sonar technology.
This method has been proved to work and will result in 

an average increase of AEP. However, there are three 
issues with this method:

1.  Both the correction off-set and the projected 
hypothetical AEP increase are based on past 
measurement results, collected over a finite period 
of time. As it stands, there is currently no conclusive 
evidence as for how long the projected increase in 
AEP is valid from these measurement results, as 
the past measurement results does not necessarily 
correlate accurately with the actual and future 
meteorological conditions at the wind turbine site. As 
such, the correction and hence the hypothetical AEP 
increase could be valid for only a week, a month, or 
maybe only a few days, but nobody knows for sure.

2.  The measurement period 
involved in the static correction 
method, as mentioned above, is 
based on a finite period of time, 
oftentimes only 1 to 3 weeks. It 
is by no means guaranteed that 
this is adequate and will include 
the necessary data for all wind 
bins, or even include enough 
data in general, to calculate a 
representative average for the 
correction of the turbine.

3.  The average yaw correction 
degree calculated from the 
measurement results is applied 
to all the wind bins, even though 
the wind industry is well aware 
this is a methodological fallacy.

THE PRACTICAL 
IMPLICATIONS OF THE 
STATIC METHOD 
On a practical level, the static 
yaw correction method involves 
deploying the remote sensing 
equipment at the relevant wind 
turbine, then conducting the 
measurement campaign for a 
length of time, and lastly moving 
the remote sensing equipment 
to the next wind turbine in need 
of correction. This procedure 
is a practical necessity due to 
the costly nature of the remote 
sensing equipment. Additionally, 
further resources has to be 
spend on both the installation 
and deinstallation of the sensing 
equipment. Furthermore, the 
maintenance of the sensing 
equipment will have to be carried 
out by the manufacturers where 

the equipment will be unavailable 
to the owner. Alternatively, other 
companies have chosen to provide 
the correction as a service, which 
negates most of the above-
mentioned problems; on the 
downside, the same companies 
will generally charge the client 
according to the calculated 
increase in AEP, which in the end 
might be more costly for the client 
than simply owning the system.

THE WINDAR PHOTONICS 
SOLUTION 
As a solution to the above issues, 
Windar Photonics has developed 
a dynamic yaw misalignment 
solution that ensures a continuous 
improvement to the AEP through 
its continuous measurements - 
hour by hour and year by year. 
Taking account of the different 
degrees of yaw misalignment 
for each wind bin, the system is 
not only able to more accurately 
correct the yaw misalignment, 
but also to minimize potentially 
damaging loads affecting the 
turbine - while at the same time 
being cost-efficient enough to own 
and install on every turbine.

“Right from the beginning, it has 
been the intention to develop 
a product that will provide our 
customers with a reliable return 
of investment and ensure an 
appreciable stream of revenue 
many years in the future,” explains 
Thomas Dyhr, Technical Project 
Director at Windar Photonics.

DYNAMIC  
YAW MISALIGNMENT 
CORRECTION
The problems inherent to static 
yaw misalignment correction 
can be alleviated by ensuring 
that the turbine is corrected 
according to actual and continuous 
measurements – in other words, 
dynamic correction. The Windar 
Photonics LiDAR optimization 
solution, in contrast to the 
prevalent industry standards, 
is able to dynamically correct 
the yaw misalignment of the 
turbine by utilizing the continuous 
measurements from the  
LiDAR sensor. 

Dynamic yaw misalignment 
correction by Windar Photonics
The Danish company Windar Photonics, who recently was listed on AIM 
London Stock Exchange, has developed a fully integrated dynamic yaw 
misalignment correction system.
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Yaw misalignment - EDPR 7 / 8

residual mean absolute yaw misalignment of 3.23o that persists even after applying
the -4.96o mean correction. The mean absolute yaw misalignment errabsyaw gives an
indication on the spread of the yaw misalignment around 0. It is computed as
follows:

errabsyaw = 1
n

n∑
i=1

|erryaw − erryaw|

where erryaw is the mean yaw misalignment.

Table 2: Yaw misalignment estimation [o] before and after correction for test the
turbine.

Wind speed Observed misalignment Misalignment after correction

interval [m/s] Mean Absolute Mean Absolute

[ 4 - 5 ] 3.67 7.78 -1.08 4.09

[ 5 - 6 ] 4.85 6.33 -0.16 3.40

[ 6 - 7 ] 4.04 6.04 -0.58 3.13

[ 7 - 8 ] 4.07 6.10 -0.50 3.29

[ 8 - 9 ] 4.58 6.09 -0.40 3.11

[ 9 - 10 ] 6.67 5.49 1.07 2.86

[ 10 - 11 ] 7.56 5.47 1.37 2.53

[ 11 - 12 ] 8.35 5.46 1.74 2.58

[ 12 - 13 ] 6.85 4.81 0.92 2.42

[ 13 - 14 ] 5.57 3.80 0.01 2.00

All 4.96 6.15 -0.17 3.23

4 Power production gains

In this section, we computed the potential gain in wind power production for the
test turbine after simulating its behavior after realignment. This is done by as-
suming a cos2 relationship between realignment and power generation (Larvol ,
2015). The results of the simulations indicate a potential and substantial Annual
Energy Production (AEP) gain of 1.65%.

www.windarphotonics.com

Not measuring correctly can be a costly affair
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Figure 1

By utilizing a dynamic mode of yaw-alignment 
correction, the turbine is continuously corrected 
according to the actual meteorological conditions and 
not just the offset from a given measurement campaign.

CONTROL INTEGRATION WITH THE 
WINDTIMIZER™ FOR DYNAMIC YAW 
MISALIGNMENT CORRECTION
To facilitate a dynamic and continuous yaw 
misalignment correction, it is required that the Windar 
Photonics LiDAR optimization solution is integrated 
with the wind turbine controller. The WindTIMIZER™ 
is Windar Photonics’ elegant solution to facilitate 
the integration between the LiDAR system and the 
wind turbine controller, where the WindTIMIZER™ 
functions as a mediator between the controller and 
the LiDAR system without the necessity of actually 
altering anything in the wind turbine controller at all. 
The WindTIMIZER™ likewise receives data from the 
legacy anemometry to further enhance the reliability 
and ensure the safety chain of the wind turbine is 
untouched.

EFFECTS AND RESULTS
The very tangible effects of dynamically correcting yaw 
misalignment is a turbine that always has the optimal 
yaw-position and hence produces more energy and 
is less subject to damaging loads. Below you will find 
two diagrams showing a turbine before and after the 
application of dynamic yaw-correction:

The plot diagram displays the measurement results 
from one of the most recent installations of the Windar 
Photonics optimization system. These results are from 
the preliminary measurement campaign, where the yaw 
misalignment is measured before it is corrected. Our 
measurements showed that the turbine had a mean 
misalignment of 11.26 deg., which can be translated into 
a theoretical AEP increase of 4.1% when the turbine is 
being corrected for yaw-misalignment. 

”The mentioned example is one of the more extreme 
cases we have seen, which we use to illustrate how 
much yaw-correction matters in relation to AEP 
increases. On a general level, we usually see yaw 
misalignment of about 5 degrees and AEP gains of 
about 2%,” says Thomas Dyhr, Technical Project 
Director at Windar Photonics.

THE WINDTIMIZER™ AND LEGACY 
ANEMOMETRY 
As LiDAR sensors measure air born particles, 
any LiDAR sensor will experience periods where 
back scattered signals cannot be detected by the 
WindEYE™ sensor. By default the WindTIMIZER™ 
will transmit the wind direction data received from 
the WindEYE™ sensor to the wind turbine control 
system. However, during periods where no data 
is available from the WindEYE™ sensor, the 
WindTIMIZER™ will automatically transmit the 
wind data from an existing wind sensor, such as a 
anemometer, which continues to provide wind data to 
the wind turbine control system.

INTEGRATION AND SIGNAL CONVERSION
The WindTIMIZER™ receives signals from both the 
legacy wind-sensors and the LiDAR system, converts 
the signal from the LiDAR system to the protocol of 
the legacy wind-sensor signals, and sends the signal 
of the LiDAR system into the wind turbine controller, 
as long as the LiDAR system signal is available. This 
makes the LiDAR instrument “appear” as the legacy 
anemometry to the wind turbine control

system, which makes it possible to integrate the 
LiDAR without any changes to the wind turbine 
control system.Furthermore, the WindTIMIZER™ 
will compare the converted measurements from both 
the LiDAR system and the legacy anemometry to 

check for any faults. In case the LiDAR system gets 
an unusable datum (e.g. if a blade passes in front of 
one of the LiDAR’s beams), then the WindTIMIZER™ 
will be able to use the datum from the legacy sensor 
instead. A diagram showing the software system of the 
WindTIMIZER™ and the conversion process can be 
seen in figure 1.

› The WindTIMIZER™ will convert the signals from the 
› LiDAR to the format of the legacy anemometry.  
› Using the same format makes the LiDAR ”appear” 
› as the legacy anemometry; no need for adjusting the 
› wind turbine controller  
› The WindTIMIZER™ checks the signals for faults; in 
› case of faults the WindTIMIZER™ will use the signal 
› from the legacy anemometry

SAFETY CHAIN
Maintaining the wind turbine safety chain is of the 
greatest importance, hence it is imperative that any 
technical or meteorological problems involving the 
LiDAR system and the WindTIMIZER™ does not 
jeopardize the safety chain. In case of a force majeure 
emergency, like a lightning strike that harms the 
WindTIMIZER™, a failsafe switch will still transmit the 
legacy anemometry signal to the controller.

THE FUTURE OF YAW MISALIGNMENT 
CORRECTION
To further reap the potential AEP gain from proper yaw 
alignment than has already been done by the static 
correction method, the industry will have to explore new 
methods and technology. Through control integration 
and dynamic yaw correction, the WindTIMIZER™ 
and WindEYE™ solves the problems inherent to the 
static yaw correction method, providing cost-efficient 
increases to both revenue and asset longevity. ■

STATIC

› Based on a calculated mean 
› No integration w. turbine controller 
› Requires constant calibration  
› Ongoing costs for re-calibration 
› More stoppage days for calibration   
› Lesser degree of AEP increase

DYNAMIC

› Based on continuous measurements 
› Integration w. turbine controller 
› No manual calibration required 
› Only requires normal maintenance 
› Fewer stoppage days   
› Greater degree of AEP increase

VS.

Static vs. Dynamic
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 F or more than 20 years, 
Fritz Schur Energy has 
developed hydraulic control 

systems for offshore wind turbines 
produced by a leading wind turbine 
manufacturer. Thus, Fritz Schur 
Energy has supplied more than 
800 systems for offshore wind 
turbines globally. In addition, the 
company has over the past 25 
years supplied more than 13,000 
hydraulic control systems to the 
onshore wind industry globally.

“We guarantee a proven and well-
documented technology, which 
we are continuously developing. 
Furthermore, hydraulics 
technology is known for its stability 
even in the most demanding 
climatic conditions in the oil, gas 
and marine industry,” says 

Technical Sales Director Torben 
Jørgensen of Fritz Schur Energy. 

PREREQUISITES  
FOR SUCCESS
Torben Jørgensen points out that 
there is a strong focus on producing 
complex and advanced technology 
for offshore wind turbines.

“In our view, reliability and 
simplicity have major significance. 
Hydraulics as a technology for 
pitch systems, for example, are not 
facing technological revolutions. 
The technology has matured over 
many years and proves its worth 
every day out at sea. And together 
with our customers, we continue to 
innovate technologically. Reliable 
and dependable technology, with 
minimal maintenance and low total 

cost of ownership, is essential for 
successful large-scale investments. 
Carrying out repairs offshore is both 
costly and time consuming, and 
wind turbines produce 

These days, significant investments are being made in offshore wind 
projects. The focus on offshore projects has also increased significantly 
in energy policy. It is essential for both energy supply security and the 
profitability of the multi-billion investments that the projects are based on 
reliable and proven technology.

Fritz Schur Energy guarantees 
reliable technology on- and offshore

nothing when they are standing still,” says Torben 
Jørgensen, who adds that Fritz Schur Energy’s 
systems meet turbine manufacturers’ requirements for 
availability, thus serving the interests of both turbine 
manufacturers and investors in the best way.

SPARE PARTS AND RETROFIT 
Having been in the wind industry for more than 25 
years as supplier of systems and components for a 
considerable number of turbines, Fritz Schur Energy 
has built up significant knowledge, and is drawing on 
this experience as supplier of spare parts. 

“We are focusing strongly on the aftermarket as we 
can put our longtime knowledge and expertise at use 
and support older as well as newer turbines,” says 
Technical Sales Manager Robert Juul, who stresses 
the importance of being able to deliver and provide 
support worldwide. 

Local support close to customers is very important, 
and from our base in Denmark and in Texas our 
aftersales support provides comprehensive solutions 
offering among others original hydraulic spare parts, 
technical consultancy on hydraulic solutions, retrofit 
solutions, training and support.

AN IMPORTANT 
PARTNERSHIP
Among Fritz Schur 
Energy’s core 
competences is the 
ability to understand 
the customers’ situation 
and meeting their 
purchase criteria.

Added to that is 
our ability to link 
customer needs with 
our expertise and 
experience as well as 
that of our subsuppliers, 
and thus ensure the 
right solution for the customer. By being involved in 
the process at the design stage, and through qualified 
process management, Fritz Schur Energy guarantees 
a solution of reliable quality, which ensures the best 
outcome for both customers and end users. “And so 
it should be, when our common goal is a high yield,” 
says Torben Jørgensen. ■
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“We have developed and 

successfully used hydraulic 

control systems in offshore 

wind farms for more 

than 20 years now,” says 

Technical Sales Director 

Torben Jørgensen of Fritz 

Schur Energy.

“We are focusing strongly 

on the aftermarket as 

we can put our longtime 

knowledge and expertise 

at use and support older 

as well as newer turbines,” 

says Technical Sales 

Manager Robert Juul

Facts

› Fritz Schur Energy 
› is part of Fritz 
› Schur Technical 
› Group, whose annual 
› revenue exceeds 
› DKK 500 million 
› CEO Mads-Ole 
› Astrupgaard is also 
› Chairman of the 
› Board of the 
› Danish Wind  
› Industry Association

Advantages of 
hydraulic pitch 
control

› Proven, stable 
› technology 
› Especially suitable 
› for torque demanding 
› functions 
› Fast response time 
› Failsafe emergency 
› stop function (even 
› without grid / battery 
› backup) 
› Fast start-up after 
› emergency stops  
› (1-2 minutes) 
› Works under extreme 
› climatic conditions, 
› from -30°C to +55°C 
› Easy adaption to 
› larger turbine sizes 
› Increased power with 
› less space and lower 
› weight than other 
› technologies 
› Damping effect on 
› dynamic load on 
› drivetrain 
› No backlash or  
› pitting problems 
› Requires no 
› lubrication 
› Very low power 
› consumption 
› Less sensitive to 
› lightning and power 
› failure

Fritz Schur Energy 
core competences 
› Meeting Buyer’s 
› Purchase Criteria 
›  Partnership 
›  Process Management 
› Changeability



LIFTING, TRANSPORT AND HANDLING EQUIPMENT FOR WIND TURBINE INSTALLATION AND SERVICE

 E ltronic has approx. 
120 competent engineers 
covering a wide range of 

engineering disciplines and an 
incomparable site and operation 
know-how. We have 15 years of 
experience working with projects 
for the wind turbine industry 
and we offer a complete project 
solution including concept, 
design, manufacturing, test, 
IACS certifications (International 
Association of Classification 
Societies), training, site execution 
and service. We engage and 
cooperate with our clients at an 
early stage and help them define 
concepts through storyboards, 
define product demands, write 
product specifications, business 
cases, etc.

ELTRONIC DELIVERS THE 
ENTIRE SOLUTION - 
INCLUDING SERVICE AND 
MAINTENENCE 
Eltronic understands the processes 
and challenges of our customers 
when it comes to installation- and 
service equipment due to our 
experience in the wind turbine 
industry. The combination of our 
technical knowledge and onsite 
experience gives us the necessary 
know-how to design reliable 
equipment solutions like lifting and 
transport solutions as well as other 
auxiliary systems required during 
installation and service processes, 
both on-shore and offshore. Due to 
our experience and expertise, we 
are able to technically advise and 

challenge our clients through the 
entire project in order to achieve 
the optimum solutions for  
the clients. 

Lifting, transport and handling 
equipment for wind turbine  
installation and service
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www.eltronic.dk

Full automatic lifting yoke for
blade installation - when reliability
and safety is fundamental
Eltronic has designed reliable 
equipment solutions for the wind 
industry for 15 years

We offer the entire solution from concept, design, 
manufacturing, test, IACS certifications, training, 
site execution and service.

� Transport equipment
�	Sea fastening
�	Traverse systems
�	Blade yokes
�	Tower cranes for exchange of main components
 (onshore only)
�	Auxiliary equipment during installation process
�	Service, maintenance and inspection of equipment
�	Mobilization/demobilization

Our product range includes:

24/7 HOTLINE 
AND ON SITE 
SERVICE
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Our product range includes:

› Transport equipment 
› Sea fastening 
› Traverse systems 
› Blade yokes 
› Tower cranes for  
› the exchange of  
› main components 
› Auxiliary equipment  
› during installation 
› process 
› Service, maintenance, 
› and inspection of 
› equipment 
›  Mobilization  /  

demobilization



LIFTING, TRANSPORT AND HANDLING EQUIPMENT FOR WIND TURBINE INSTALLATION AND SERVICE

 A NEW STANDARD FOR MOUNTING / 
 DISMOUNTING BLADES AT SEA 
Through the innovative equipment solutions from 
Eltronic, our customers have achieved improvements 
in respect to: total cost reductions, improvement 
of processes, increasing window for installation, 
making tasks less time consuming, and minimizing or 
completely eliminating safety hazards. 

As an example of the above written, Eltronic has 
for a client designed a full automatic lifting yoke 
for offshore blade installation, which increased the 
operation window to install blades at sea considerable. 
Improving safety was a fundamental part of the design 
process, and with the fully automatic lifting yoke the 
customer increased the operation window from 8 -10 
m/s to wind speeds as high as 12-14 m/s and gusts 
up to 19 m/s. Thus, the equipment ensured a safer 
and more effective workflow, reduced the installation 
time, increased operation days, and reduced the 
total cost; hence the lifting yoke has increased the 
competitiveness of the customer.

A TOWER CRANE WITH GAME  
CHANGER POTENTIAL
Another impressive solution Eltronic has been a part 
of is a tower crane you can mount on the tower to 
exchange main components safely and effectively. 
Our client, the owner of the tower crane, elaborated a 
concept and asked Eltonic to take part of the project 
and design several partial solutions to the tower 
crane. The innovative tower crane has the potential 
to become a game changer in onshore operation 
and maintenance (O&M) services of wind turbines. 
With the tower crane project, Eltronic has proved its 
ability to work closely with a customer on a technically 
complex solution. 

The initial background for the tower crane project 
was complications and bottlenecks relating to the 
availability and price of regular mobile cranes, the 
logistics of bringing numerous trucks to remote areas 
and the general scale of O&M operations. The tower 
crane is more economically efficient compared to the 
traditional mobile cranes, as it only requires two trucks 
of equipment. Traditionally, you needed up to 27 trucks 
of equipment to prepare a safe exchange of a main 
component in a wind turbine, which is a rather large 
and cumbersome operation to mobilize and relocate to 
the next turbine scheduled for maintenance. 

As a result, the tower crane improved the efficacy of 
the entire process; it reduced cost, is flexible, and less 
sensitive to weather compared to ordinary cranes. The 
development of the tower crane has improved safety 
considerably, increased operation days, reduced the 
owner’s dependency on the availability of mobile 
cranes, and lowered the overall costs. ■
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For further information, please contact 
Commercial Director Morten Gaarde: 
mng@ eltronic.dk or visit www.eltronic.dk



NEXT GENERATION TURBINE BLADES WITH STRUCTURAL ENHANCEMENT TECHNOLOGIES

Figure 1: 
Movements 
of the blade profile 
due to cross-sectional she 
distortion phenomenon. With black 
undeformed profile, with red  
deformed profile

 B lade technology for wind power has come 
a long way, from simple blades a few decades 
ago to sophisticated carbon fiber blades with 

complex modelled aerodynamic designs having 
lengths of over 80m. Yet the overall, main structural 
elements of the blades have essentially remained 
unchanged during all these years. This has led to an 
exponential growth in the weight of the blades - the 
bolts in the root, the panels, caps etc. Moreover, longer 
blades and new aerodynamic designs are subject to 
failure modes that did not exist before.

In the not-too-distant past, it was agreed that blades 
could last 20 years. However, this statement has 
shown not to be valid as evidenced by the blade 
inspections and frequent repairs deemed necessary to 
maintain the blades in operation. 

In the search for greater overall reliability, recent 
efforts have focused on structural enhancement 
technologies. These technologies provide new thinking 
and innovation in blade design and they can handle 
the challenges as an alternative to simply adding weight.

Needless to say, any and all of these benefits will not 
only influence the cost of the blades but all other cost 
elements of the turbine as well from foundation, tower, 
to the annual maintenance during operation. 

THE X-STIFFENER
Cracks in the leading edge area of blades in operation 
are often found. The aerodynamic loading on the 

blades compress and decompress the outer 
blade shell, resulting in bending and 

torsion on the main carrying 
structure. This phenomenon 

is called cross-sectional 
shear distortion, and it also 

causes a significant out 
of plane movement of the 
trailing edge as illustrated 
in Figure 1.

NEXT Generation Turbine Blades 
WITH Structural Enhancement 
Technologies
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Tower Internals

Resolux ApS · Tjørnevej 6 · 5853 Ørbæk · Denmark
Phone +45 62 25 26 23 · resolux@resolux.dk · www.resolux.dk

We supply Globally 
– Locally

Brackets

Fasteners Junction boxLadder

Cable tiesRubber and adhesive Conduit

Lugs 

LED 2nd generation

The Structural Enhancement 
Technologies can readily be 
incorporated into existing designs  
with several opportunities:

› To reduce the weight of the blades 
› To reduce critical fatigue loads  
› throughout the blades 
› To create stronger blades with 
› increased rotational stiffness 
› To reduce life time costs maintaining 
› the anticipated life time of the blades 
› To increase energy output  
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Figure 3: Sketch of the 
floor concept which 

prevents failures in 
the root-transition 

zone area.

Figure 4: Sketch showing the 
transition of the loads from mas 
chord to the root.

Figure 5: 
Schematic 
illustration of 
a blade section with the 
Transverse Cap Technology implemented Figure 6: Cap Stiffener and the x-Stiffener installed in a blade

The X-Stiffener connects the two 
sides of the blades like a cross 
in a bookshelf. Experimental and 
theoretical modelling has proven 
that the X-Stiffener significantly 
reduces the cross-sectional shear 
distortion of the blades thereby 
offering several key benefits:

› The loads on the leading edge 
› panels are reduced 
› Fatigue loads in the bond lines 
› blade are reduced 
› Reduce the distortion of the 
› trailing edge 
›   For blades with large flat-backs, 

the X-Stiffener is a simple 
remedy in order to achieve 
stability of these profiles

An example of an installation is 
shown in Figure 2 where only 
one string is sufficient. 

In other cases strings 
have been installed 
in both diagonals. 
The X-stiffener may also be 
implemented as a rigid connection 
as shown in Figure 6.

THE FLOOR
The Floor serves as a horizontal 
shear web (bulkhead in a ship) 
inserted in the transition zone 
between the blade max chord 
area and the root section, see 
Figure 3.The Floor provides for an 
improved distribution of the loads 
to be carried by the root section. 
cf. Figure 4.

This leads to reduced local peak 
forces in this section as well 
as reduced fatigue loads. The 
increase in the edgewise load 
leads to more failures in the root 
region if no design changes are 
made. Especially  

the “transition zone” from max 
chord to the cylindrical and stiff 
root region sometimes causes 
problems on large blades. The 
main reason is the edgewise 
induced loads, which have 
to be “carried” through large 
curved shell panels. The high 
forces results in out-of-plane 
deformations of the panels, called 
“pumping/breathing”. These 
deformations results in bending in 
the area where the trailing edge 
panels are connected/kinked to 
the stiff cylindrical root.

THE TRANSVERSE CAP STIFFENER
The transverse cap reinforcement technology in the 
blade is allowing for a significant reduction in the 
thickness of the cap, while at the same time reducing 
failures in cap due to out of plane deformations.

During operation under aerodynamic loads, the blades 
are bent in the flapwise direction. Interlaminar failure 
and transverse tension failure in the unidirectional 
fibers of the load bearing spar caps may occur if 
the thickness of the caps is not appropriate. An 
appropriate thickness means more materials hence a 
heavier blade.

The Transverse Cap Stiffener Technology addresses 
this issue by strengthening the blade caps and 
minimising the material usage.

The earlier mentioned failures occur when the blade is 
bent under aerodynamic load. At that point, the “box” 
created by the shear webs and caps is “ovalized” due 
to the global longitudinal bending of the blade. This 
ovalization causes local inwards deformation of the spar 
caps, and the bending of the blade cause stresses in the 
transverse direction of the cap.

Prototyping of this concept has shown that a weight 
reduction in the order of 40% for this part of the blade 
can be achieved.

THE D-STRING® 
The D-String® technology addresses the out of plane 
deformations of the trailing edge panels in the max 
chord region. It works by connecting the pressure 
side and suction side panels together thus eliminating 
the relative deformations of the two, the so-called 
breathing phenomenon.

Removing these deformations offers several  
important benefits:

› A significant reduction of the stresses in the bond 
› lines, in the trailing edge and along the aft shear 
› web, to virtually zero, which in turn implies that the 
› expensive over-lamination in these areas is 
› no longer required 
› The thickness of the panels can be reduced 
› The D-String® prevents cracks in the trailing edge 
› and in the trailing edge panels in the max chord 
› area of the blades 
› The D-String® prevents further development of 
› cracks if they have initiated before the D-String 
› installation.
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Figure 2: Example of X-Stiffener installation



NEXT GENERATION TURBINE BLADES WITH STRUCTURAL ENHANCEMENT TECHNOLOGIES

SUMMARY
Structural Enhancement Technologies provides 
for stronger blades with higher durability. They are 
available as a toolbox that address the root causes 
of individual problem areas in the blade design and 
manufacturing, and they can be adopted to any 
of the existing and future designs of wind turbine 
blades. They are flexible in their design and each 
manufacturer may develop their preferred way 
of implementation to accommodate individual 
requirements.

OTHER CONSIDERATIONS 
The history of turbine blade design has most likely 
been influenced by the fact that the certification rules 
for blades have remained unchanged for many years. 
This includes the requirements for the full-scale testing 
of blades. Today, the industry agrees that these rules 
need to be, updated including the way sub-component 
and full-scale testing should be performed, but they 
have still not been changed!

It is public knowledge that it is not unusual today to 
find defects during the full-scale certification testing. 
However, these issues are often considered non-
critical largely because the applied testing loads used 
do not represent the “true” loads blades experiences 
during operation. This may very well be the correct 
answer, but if that be the case an obvious question 
needs to be asked: why are the blades tested with 
these loads in the first place?

In short, the authors propose that the design and 
manufacturing of turbine blades would benefit 
fundamentally from an overall re-thinking of loads and 
testing; in later articles these aspects will be dealt with in 
more detail.Finally, it is worth noting, that the Structural 
Enhancement Technologies will prove to be even more 
important than presented in this paper, when combined 
with a re-think of the load/testing/certification complex. ■
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Pioneering effectivity, simply added

S TRONGER BL ADES  MORE ENERGYbladena.com

D-String® by Bladena

D-string® is a supportive structure developed 
for effortless, retrofit up-tower installation 
into existing blades. Composed of wear-
resistant nylon strings and conic connectors, 
D-String® by Bladena is attached in between 
the blade’s two trailing-edge panels without 
compromising the blade’s structural integrity.

A comprehensive and advanced test program demonstrates that the 

installation of D-String® by Bladena effectively prolongs a blade’s 

operational life time by:

• Counteracting breathing and the displacement deformation  

on the blade

• Alleviating peeling stresses on the adhesive bond lines 

• Deferring the propagation of current cracks

• Minimizing the risk of bond line related failures and inherited defects

This reduces the turbine’s downtime, minimizes maintenance costs and 

maximizes the annual production of energy.

D-String® fitted

Tension/peeling stresses  
in TE adhesive bond-line 

Without D-String®

With D-String®

Head office

D-String® by Bladena

Sct. Hansgade 9, 2.

DK-4100 Ringsted

Denmark

info@bladena.com

+45 20 14 59 96

www.bladena.com

D-String® by Bladena is available through a network of first class service providers, 

who will ensure a reliable and cost-effective installation meeting the highest standards 

of quality, finish, safety and documentation.

Without compromising the integrity of the blade, D-String® by Bladena is designed 

for effortless, retrofit up-tower installation with significant safety margins in the 

mechanical properties of the strings and shell panels and is sealed for durability and a 

seamless appearance. 

Bladena, the industry-leading expert in structural blade 

enhancement technologies, has developed D-string®: a simple 

and cost-effective solution to the widely experienced problems 

of deformation, cracks and trailing-edge splitting.

Figure 7: Sketch showing the D-strings® installed in the blade



Message for the
Sales Director

”

Call us on: +45 42569510
if time matters to you!This means more time to focus on sales!

• Automated following up - less time spend on manually
following up – resulting in faster response time  

• Well-structured gathering of lead information

• 

• 

• Statistics – calculate the ROI for the exhibition 
investment

• Export data or integration with CRM system

”

Why use this app?

This app makes you and your sales team smile!

your business goals?

  If time and efficiency in your sales team’s work matters to you 
  - we have the solution to speed up the process of following up on 
  your leads – anywhere and at any time

Rate and qualify the lead on the spot

Easy collection of permissions

- and take advantage of all your opportunities?

Do you use digital tools to support

YOUR BUSINESS
STEP UP

Attending an exhibition is the high season for mak-
ing new contacts and collecting leads. 

After the exhibition it is time to follow up on the 
leads. This can be a challenging and very time con-
suming task for the sales team as it is most often 
a manual process. Collecting the leads at the fair 
is much less time consuming and requires fewer 
ressources.

In many cases, the processing of business cards 
and leads are taking place many days after the 
trade show, and your potential clients are starting to 
forget about you and your products.

The result is: lost business and lost revenue.

Mobile devices and digital tools, like the BizLead 
app, can turn the manual process into a digital pro-
cess and this can dramatically speed up the pro-
cess of following up on leads - and free the sales 
team for hours of work, which they instead can use 
for generating more leads.

Optimize your sales process and minimize the man-
ual workload. 

An additional benefit of the BizLead digital lead 
management solution is that the collected data can 
be used to produce real time statistics of your  sales 
team’s performance during the trade show or exhi-
bition; during or right after the show - each day and 
at every hour!

For the marketing department this means that it is 
possible, almost immediately, to make a ROI calcu-
lation concerning the exhibition investment.

A digital lead management solution combines mul-
tiple steps of the conventional lead processing into 
one simple application running on a mobile device. 
The contact data, area of interest, and agreed ac-
tions are recorded during the client meeting, and 
the following up can be automated and carried out 
during the meeting or right after.



UNPRECEDENTED AEP GAINS FROM COMBINING LIDAR TECHNOLOGY WITH RETROFIT CONTROL SYSTEM SOLUTIONS UNPRECEDENTED AEP GAINS FROM COMBINING LIDAR TECHNOLOGY WITH RETROFIT CONTROL SYSTEM SOLUTIONS

 C urrently, many companies in the 
wind energy industry offer solutions and 
improvements to control technology, which has 

been proved to increase the general performance 
of the wind turbine. Likewise, the industry is aware 
of the potential in utilizing remote wind sensing for 
the optimization of wind turbines, like the Windar 
Photonics LiDAR that measures wind speed and 
wind direction in front of the turbine. Combining the 
advantages of KK Wind Solutions' control system with 
the Windar Photonics LiDAR results in unprecedented 
AEP gains and load reductions.

The system solution is intended as a retrofit solution 
for the utility market - specifically for wind turbines 
in the range of 0.6MW to 2.5MW not covered by 
warranty. The general idea behind the system solution 
is to combine the separate optimization advantages 
of the control system technology with the Lidar 
technology into one complete retrofit solution.

Yaw misalignment can be reduced by integrating the 
LiDAR with the control system, which will significantly 
reduce loads on the turbine and yield an AEP 
increase of 1.5% to 2%. Further combining the LiDAR 
integration with the control system retrofit solution 
will potentially result in AEP gains of up to 4% to 
5%. The further increase in AEP, compared with just 
integrating the LiDAR with the control system, is due 
to the system solutions' anticipatory pitch function that 
reduces power production spikes. The combination of 
the yaw correction and anticipatory pitch functions will 
also significantly reduce damaging loads on the wind 

turbine, hence enhancing the longevity of the asset 
and reduce maintenance costs.

By applying the system solution, the turbine's yaw and 
pitch strategies will be revised and adjusted according 
to the newest industry standards and methods to 
ensure a continuous revenue stream from the asset - 
both now and in the future.

PITCHING AND POWER SPIKES 
EXPLAINED
To regulate power output to its rated level, a wind 
turbine must pitch its blades to reduce the aerodynamic 
effectiveness, or efficiency, of the rotor. Since the wind 
must pass through the plane of the rotor disc to affect 
power production, blade pitching is a reactive action to 
a wind speed increase, thus delayed, and the power 
level can overshoot the rated level.

Once the blades have been pitched to regulate the 
maximum power and a reduction in wind speed 
occurs, the power will drop to a level that is below the 
production potential of the turbine before the blades are 
pitched to the best angle, resulting in an energy loss.

Because of the lag between the time a gust or 
negative gust passes through the rotor and the 
reaction to the change in power output by blade 
pitching, there is a swing in power output about the 
targeted rated power.

Unprecedented AEP gains from 
combining LiDAR technology with 
retrofit control system solutions
The Danish LiDAR producer, Windar Photonics, has in cooperation with 
KK Wind Solutions developed a combined system solution to ensure an 
optimal synergy between remote sensing LiDARs and the control system.

This is demonstrated in figure 1, which shows the 
instantaneous maximum and minimum recorded on a 
wind turbine during 10-minute periods. This is a plot of 
actual data, which has been nondimensionalized to a 
rated power of 1.

The “hunting” action described above results in a 
rounding of the shape of the upper knee of the power 
performance curve. The rounding translates into 
available energy that is not captured.

INCREASING THE POWER GAIN
One way to capture this lost energy is to integrate the 
signal from a nacelle mounted Light Detection and 
Ranging (LiDAR) system into the turbine’s controller. 
Using the wind speed, a known distance ahead of the 
rotor, as measured by the LiDAR system, a control 
algorithm can be designed so that blade pitching is 
optimally timed for the varying wind speed arriving at 
the rotor plane.

This should reduce power variations during power 
regulation, thereby reducing the rounding of the upper 
knee of the power curve and result in increased energy 
capture over time.

TRIED AND TRUE HARDWARE
On the technical level, the system solution offers 
a high degree of flexibility due to its open source 
software, while still being based on tried and true 
hardware that is running in over a thousand wind 
turbines. This further means, that it is compatible with 
the current sensors and actuators.

The hardware modules has been developed with 
the goal of providing a high degree of reliability in 
wind environments and to function within extended 
temperature ranges, extended EMC ranges, and 
extended ranges of vibration.
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SILICONE HEATERS FOR HEATING COMPONENTS IN COLD CLIMATESUNPRECEDENTED AEP GAINS FROM COMBINING LIDAR TECHNOLOGY WITH RETROFIT CONTROL SYSTEM SOLUTIONS

THE SMART SOLUTION
In most cases, wind turbines are initially designed and 
developed for temperate climates. This often constitutes 
a significant problem when turbines are erected in 
cold climates, as the engineers who are designing the 
various components for the turbine will have to come 
up with innovative heating solutions for the critical 
components to avoid condensation and rust.

Silicone heaters are often the best solution to the 
above described scenario, due to their ease of 
installation and customizable dimensions, which allows 
for superior heat distribution, as the whole surface 
area of the component can be covered. Additionally, 
silicon heaters are also often the preferred solution as 
an additional heat source for the component.

CUSTOM HEATING SOLUTIONS
In the early stages of the development of the Windar 
Photonics Lidar system, the engineers at Windar 
Photonics were aware of the importance of a stable 
climate inside the Lidar. The solution to this problem 
was a silicone heater that would provide a stable 
temperature, as fluctuating temperatures inside the 
Lidar could potentially affect the accuracy of the system.

Together with Lund & Sorensen A/S, a low voltage 
silicone heater was developed and incorporated 
into the Lidar to keep a stable temperature. One of 
the most compelling aspects of the silicone heater, 
both in general and for an application like the Windar 
Photonics Lidar, is that it can be custom designed 
to fit the required shape of the component. Hence, 
the surface of the component will always be heated 
homogeneously, as the heater can be customized 
specifically to the dimensions of the component.

Lund & Sorensen has a unique product with many 
applications, which can be designed according to 
almost any requirements our clients might have. 
Windar Photonics Lidar is but one of many products 
and applications, where you can find Lund & 
Sorensen’s silicone heaters in wind turbines - other 
examples includes:

Lund and Sorensen is always ready to help our 
customers with their heating, heat sensing, and control 
automation needs - no matter the scale of the project.
Furthermore, Lund and Sorensen gladly contributes to 
all stages of the development process to ensure our 
customers get the ideal solution for their projects. ■

Silicone heaters for heating 
components in cold climates
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CUSTOMIZABLE SOFTWARE
As the software is open source, all standard 
application software and codes are transferred to 
the customer. Furthermore, due to the open source 
nature of the system solution’s software, it is possible 
to customize it according to the client's specifications 
and operational requirements. Hence, during the 
commissioning period of the pilot turbine, most alarm 
settings will be determined in cooperation with the 
customer. Additionally, all alarms can be reset from the 
turbine control interface or the SCADA system.

MAINTENANCE
Designing equipment that is user friendly and easy 
to maintain, is not just a boon to the maintenance 
personnel but also a cost-saving measure. The system 
solution can be accessed via the turbine control 
interface tablet in the turbine, which contains pre-
programmed service guidelines. Performing service on 
the system is therefore safe and straightforward, due 
to the ease of access and uncomplicated interface. 
Furthermore, the hardware consists of relatively few 
components, which negates the need for extensive 
stockpiling of spare parts.

A SIMPLE AND EFFECTIVE RETROFIT 
SOLUTION FOR INCREASING ASSET 
LONGEVITY
Combining the separate advantages of the two 
unique technologies, respectively developed by 
Windar Photonics and KK Wind Solutions, makes for 
a complete solution that should appeal to any wind 
turbine owner who wants to extend the lifetime and 
energy production of assets that have already been 
invested in. As such, the system solution provides a 
compelling return of investment case, which will help 
keep older assets productive in the future as well. ■

› In obstruction lights - to prevent ice 
› build-up around the beacon glass 
› Under the bottom of oil tanks - for 
› smooth pumpable oil 
› As well as battery heating for electric 
› pitch systems - to avoid losing power 
› due to low temperatures 
› For hydraulic pitch systems - 
› wrapped around bladder 
› accumulators 
› In control panels as anti-condense 
› heaters - to avoid condensation 
› In emergency light armatures - to 
› heat up the battery package 
› For weather stations - as de-icing 



Silicone Rubber
Insulated Heaters

www.ls-windpower.com

advantages

silicone heaters are suitable for ap-
plications where precise and intimate 
heating is required. Being thin and 
lightweight, silicone heater mats have 
a low thermal mass and hence have 
rapid heat up characteristics with fast 
response to temperature control.
silicone’s wide temperature range 
tolerance of –60 to +230°c and superb 
electrical properties give it a distinct 
advantage over other forms of heat-
ing.

applications

l&s supply silicone heaters for a 
multitude of applications including 
industrial catering, battery warming, 
environmental control or electronics 
particularly telecommunications, 
composite repair of aircraft, labora-
tory equipment, satellite dish snow 
melting, anti-condensation and grp 
pipe curing systems. the uses for 
silicone heater mats are infinite as 
they can suit any application requir-
ing surface heating up to 230°c. their 
suitability for harduous conditions 
has been proven in applications from 
polar expedition to space exploration. 
We are the final frontier in silicone 
heaters!

installation and fixing

our self adhesive option is a quick and simple fixing meth-
od which provides superb bonding results to many surfaces 
including low energy materials.
Where removal of the heater is necessary alternative fixings 
are available such as hooks and straps as well as velcro and 
magnetic backed options. Most mechanical fixing methods
can be accommodated.

therMal control

an extensive range of thermal control devices can be in-
corporated onto the heaters, these include thermocouples, 
platinum sensors and limit switches. pockets and housings 
can also be applied enabling the client to install their own
control devices such as pt100’s and capillary thermostats.

Lund & Sorensen A/S

Maserativej 4 Tel. +45 75 85 78 22 info@ls-windpower.com

DK-7100 Vejle Fax +45 75 85 75 35 www.ls-windpower.com

•  Custom Design

•  Etch Foil and Wire Wound
 Technology

•  Precise Even Heating

•  Flexible and Lightweight

•  Moisture and Chemical
 Resistant

•  Wide Temperature Range
 -60 to +230 ˚C

•  UL and VDE Approval available

•  Low Smoke and Low Toxicity
 Options Available

•  Full Design and Manufacturing
 Service

Silicone Rubber
Insulated Heaters

WINDPOWER

Quality assured

dedicated design

cost effective

express delivery

ul and vde approved manufacturing facilities

L



HYDRATECH INDUSTRIES WIND POWER – TRULY GLOBAL IN A GLOBAL INDUSTRY

 W ith in-house and global manufacturing of 
hydraulic pitch systems and cooling systems 
and an extensive and global R&D department 

together with manufacturing facilities in Denmark, 

USA, 
China and 
India, Hydratech 
Industries Wind Power 
understands the global 
market and our customers 
and we are able to combine 
cost efficiency with high 
quality to provide the right 
solutions.

Today we are the 
leading supplier and 
developer of hydraulic 
pitch systems. The 
profound knowledge 
of Hydraulics is part 
of our company DNA 
and the core of our competencies. Over the course 
of the last thirty years, we have developed into a key 

supplier of the 
main hydraulic 
components for 
wind turbines. 
Hydratech 
Industries Wind 
Power offer the 

widest product 

range in the 
wind power industry 

and as experts in hydraulics 
and cooling systems, HWP 

supplies the wind turbine industry 
with reliable components for pitch 
hydraulics, hydraulic braking, lubrication 

and cooling solutions, rotor locks and 
hatch opening systems. We have our own 
production of cylinders and accumulators. 
We manufacture our cylinders at our 

facilities in DK, China and USA and our 
accumulators at our facility in China.

Hydratech Industries Wind Power 
– Truly global in a global industry
Hydratech Industries Wind Power headquartered in Silkeborg, Denmark 
is a global company within the Hydraulic Industry for wind power. Prior 
to 2011 known as AVN Energy, today part of the Hydratech Industries 
concern with more than 30 years of experience as a key supplier to major 
global wind turbine manufacturers. 
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WWW.HYDRATECH-INDUSTRIES.COM

Spare Parts Hydraulic Expertise

Fully Equiped
Test & Repair Shop

• Pitch Cylinders
• Filters
• Burst Discs
• Valves
• Accumulators
• Pumps
• Motors
• Complete Hydraulic Units

• More than 30 Years Experience
• Technical Support
• Competitive Prices
• Online Access to Documentation
• Spare Parts & Repair

Contact Us

DENMARK
Suensonsvej 14
8600 Silkeborg
E: winddenmark@hydratech-industries.com
T: +45 8722 8181

INDIA
No. 161, Basavangar Main Road
Bengaluru 560037
E: india@hydratech-industries.com
T: +91 80 4050 6999

CHINA
No. 53, Jiepu Road
Shenpu Development Zone
Suzhou SIP 215 216
E: china@hydratech-industries.com
T.: +86 (512) 6296 1600

USA
P.O. Box 2618
22955 McAuliffe Dr.
Robertsdale, AL 36567
E: usa@hydratech-industries.com
T: +1 251 947 5300



Our vision is clear. We see hydraulics as the most 
reliable system in many key functions of current and 
future wind turbines, and work very closely with our 
customers in designing customized solutions to match 
the OEM’s request for the right quality and price. 

We take a flexible approach to design, and we 
consider the exchange of 3D models as a natural part 
of this cooperation. We conduct hydraulic and thermos 
dynamic simulation to make sure every system we 
design performs as expected under extreme operating 
conditions. We make use of the Finite Element Method 
(FEM) during the design phase. Our designs follow 
approval programs from respected and certified 
institutes in the industry, such as the Germanisher 
Lloyd Group (GL-Group) and Det Norske Veritas 
(DNV).

The ambition for Hydratech Industries Wind Power 
is equally clear. We want to develop the hydraulic 
pitch system of the future and we want to show our 
customers that new ideas and products comes from 
HWP, with the purpose of improving quality, reliability 
and reduce the overall costs. Our philosophy is to 
challenge the Wind turbine industry and make turbine 
manufacturers see new opportunities and give them 
first mover possibilities within the wind industry.

When we say "full range" this also includes service 
and spare parts. We are well on the way to becoming 
a key supplier of service, i.e. spare parts and repairs, 

to meet the growing demands for cost efficient 
maintenance and minimum downtime.

With our unique combination of extensive experience 
as supplier to major wind turbine manufacturers and 
the volume advantage it gives us when purchasing 
spare parts, we aim to take a key position in the 
service and after markets, making sure the wind 
turbines of our customers and their customers are in 
safe hands throughout their lifespan. 

With direct access to the necessary documentation 
and the technical support from our service division, 
we are ready to help our customers diagnose, repair, 
find solutions and deliver the right components for 
maintenance and upgrades - also after the expiration 
of the warranty period. ■

Join Windar Photonics for a drink and a 3D-movie at HUSUM Wind 2015

Hall 5 | Booth 5B33

WindTIMIZER™ – LiDAR Optimization Solution 
Increase of AEP by 1-4%

C O S T  E F F I C I E N T ?

C O S T  E F F I C I E N T ?



Mita-Teknik (HQ) · Denmark
Tel:  +45 8665 8600 · mail@mita-teknik.com · www.mita-teknik.com

®

Great at Control

Experience the value of full-service control system integration with Mita-Teknik. We offer everything in 
Control, Pitch, Condition Monitoring, SCADA, Optimization and Customer Partnering - all designed to 
provide our customers with high yield cost-optimized wind turbine operation and maintenance.

Visit us in Husum at booth 1A04, hall 1. 

Complete Solutions

We Make Wind 
Competitive

› Turbine Control

› Operation Monitoring

› Turbine Safety

› MW Wind 

› Retrofit

› Small Wind

› Predictive Maintenance

› Park Control

› Complete SCADA

› Dedicated Customer      
    Support

› Advanced Control Algorithms

› Complete System Integrator

› +47.000 Turbines Installed

› Full Turbine Life-cycle Provider

› +30 Years of Creating Value


