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Make Your Investments Grow  
– with Renewable Energy!

IN CHALLENGING TIMES WITH 
LOW POWER PRICES, YOU NEED 
MOMENTUM TO MANAGE AND 
SECURE YOUR RETURN ON YOUR 
WIND- OR SOLAR PROJECT.
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 various 
challenges that occur and no task is too complicated.

Momentum is a full-scope manager of wind and solar projects in 
Germany, Denmark and Sweden. From Roskilde in Denmark we  
manage +350 MW installed capacity (asset value DKK 2,1 Billions).

See more at www.momentum-gruppen.com or contact 
CEO Kim Madsen � kim@momentum-gruppen.com �   
+45 46 33 70 12
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 G WEC has recently released the Global Wind 
Report – Annual Market update 2015, which 
paints a very positive picture of the future for 

wind energy and the wind energy industry in 2016. 

Most significantly, annual installations topped at 63 
GW, an increase of 22% compared to 2014, which 
brings the total capacity of currently installed wind 
energy to a staggering 433 GW 1.  

This positive development has been pushed by 
growth on most of the regional markets, where 
namely China has expanded upon the annually 
installed capacity by adding 30.8 GW in 2015, 
totalling an impressive 145 GW 2. The North 
American market has likewise seen significant 
expansions to its installed capacity by reaching 
a total capacity of 88 GW in 2015, where the US 
and Canada account for an annual increase of 
8.5 GW and 1.5 GW respectively 3. Furthermore, 
Europe has increased its total capacity by 13 GW 
in 2015, reaching a cumulative 147 GW for the 
region, where notably Germany and Spain have 

accelerated their installed capacities, reaching a 44 
GW total for Germany and 23 GW total for Spain.

For the sub-suppliers of the wind energy industry, 
the constant increase to the amount of installed 
capacity in the regional markets opens up several 
interesting opportunities, as the increased capacity 
means an expanded future market for O&M products 
and services. Likewise, the energy prices are not 
stable, and some parties expect the electricity 
pricing to drop even further, making optimised wind 
turbines a necessity from an investment perspective. 
This is where all the innovative products and 
services of the sub-suppliers can help change 
the landscape of wind energy, as we can provide 
innovative and cutting-edge solutions that will 
help drive wind energy towards higher degrees of 
efficiency and stability. 

Especially the stability factor seems to be a 
worthwhile pursuit seen in the context of the 
UNFCCC’s COP 21 meeting in December 2015, 
where the 186 countries attending the meeting 

1 GWEC, “Global Wind Report 2015”, p. 4. http://www.gwec.net/publications/global-wind-report-2/  
2 GWEC, “Global Wind Report 2015”, p. 9. http://www.gwec.net/publications/global-wind-report-2/  
3 GWEC, “Global Wind Report 2015”, pp. 10-12. http://www.gwec.net/publications/global-wind-report-2/ 
4 GWEC, “Global Wind Report 2015”, p. 6. http://www.gwec.net/publications/global-wind-report-2/
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agreed to strive towards an emission-free power 
sector in 2050. With the prospect of wind energy 
being a future dominant part of the energy sector, 
the wind energy industry has a crucial challenge to 
meet by contributing to making wind energy a large 
scale alternative to fossil fuels – or as Dr. Fatih 
Birol expresses it in the preface of GWEC’s Global 
Wind Report 2015:  

“It is clear that wind is now a mainstream source of 
energy supply and will play a leading role in de-
carbonisation. But becoming mainstream means 
also assuming new responsibilities, including 
ensuring the reliable and cost-effective functioning of 
the overall energy system and contributing to energy 
security. The wind industry will need to continue 
playing its part – using technical and financial 
innovation to drive costs down, improve project 
reliability and predictability and to make it easier to 
integrate wind power into electricity systems.” 4

In other words, the sub-suppliers of the wind 
industry have an excellent opportunity to help 

shape the energy sector of tomorrow by supplying 
the means to drive costs down and ensure stability. 

In each issue of TURBINE Magazine, we try to 
showcase a few examples of how new technology 
and innovative thinking can help realise a higher 
degree of efficiency concerning wind energy, where 
our contributors' products and services represent 
the incremental steps needed to move the industry 
forward towards the 2050 goals of COP 21. 

With the above perspective in mind, we hope you 
will share TURBINE with your network in the wind 
industry and help bring new ideas to the table, so 
that we may collectively help raise wind energy to 
its rightful position as a key player in a cleaner and 
emission-free energy sector. ■
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Graphic Design: Bolette Ankeraa 
Cover Photo: Windar Photonics 

TURBINE Magazine is produced  
and published by Windar Photonics 

For any enquiries regarding TURBINE 
Magazine, please contact Rune Kvolsgaard at 
rk@windarphotonics.com



A historical introduction to 
anemometry
In the early days of wind turbine technology, cup 
anemometers and wind vanes were standard 
meteorological measuring equipment for wind 
turbines. However, mechanical anemometry had 
some setbacks when it came to O&M. Bearings 
would fail or very cold conditions could have 

impact on the wind measurements for the turbine 
controller resulting in turbine downtime. Enter the 
ultrasonic wind sensor.

Ultrasonic wind sensors were slowly introduced 
to the industry and started to gain acceptance 
around 2000. It was thought that by having no 
moving parts you would eliminate turbine visits and 
increase wind turbine uptime. For the most part this 
is quite true. 

However, both of these methods for measuring wind 
speed and direction have some inherent challenges 
in doing their job well. Two of the main reasons for 
this are the difficulty in measuring behind a turning 
rotor and proper wind sensor alignment. 

Industry standards
OEMs calculate wind direction and wind speed 
offsets (+ a safety margin for calculation error) for 

Natural Evolution?
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a given turbine and program 
this into the turbine controller. 
This is done to account for rotor 
wake effect. So the question 
is, what is the real wind speed 
and direction in front of the rotor 
where wind measurements 
effect the power curve the most?

Why is it that all wind turbine 
supply contracts reference IEC 
61400-12 as the basis for any 
power curve measurement? 
This industry accepted practice 
measures wind speed and 
direction via a met mast erected 
in front of the wind turbine and 

not from the nacelle mounted 
anemometry. The spirit of 
IEC 61400-12 is to establish 
a standard by which all wind 
turbines are to be measured. 
But why not just measure using 
the turbines met equipment? 
Accuracy and variance are the 
reason. Thus the justification for 
the IEC standard.

Manufacturers of both 
mechanical and ultrasonic 
sensors rely on the wind turbine 
OEM to create and publish 
the alignment method for their 
sensors for the specific turbine. 
The challenge the OEM faces 
is the great degree of variance 
in this alignment procedure. 
With thousands of wind turbines 
installed, it is virtually impossible 
to ensure good alignment across 
a park, much less a fleet of a 
particular turbine model. 

Measuring in front of 
the turbine
Measuring behind the rotor 
will always be a challenge for 
both mechanical and ultrasonic 
anemometry. In fact, measuring 
wind conditions in front of the 
rotor will continue to be the best 
way to ensure measurement 
accuracy while keeping 
variability in check.

Every stakeholder in a wind 
turbine project, especially 
operators and asset managers, 
should consider both sensor 
offsets and alignment every time 
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the wind turbine stops down on an alarm. Any alarm 
that has a direct line to the wind sensors is suspect 
i.e. wind sensor fault, sensor mismatches, wind 
speed too high. Alarms with a dotted line to the wind 
sensors i.e. gen over speed, yaw hydraulic faults, and 
vibrations could also turn out to be false positives.

My question to the wind industry is this: Is there a 
more accurate way to measure wind speed and 
direction? Why not get the the real picture in front 
of the rotor? Better yet, why not give the turbine 
controller time to adjust the actual wind speed and 
direction. Why does my wind sensor only give me 
wind speed and direction information? Why can’t it 
detect real time turbulence, park wake effects, and 
wind shear too and then feed it to my controller? 

The contribution of the mechanical and ultrasonic 
sensor to the wind industry cannot be understated. 
They have done their job in the most diverse 
conditions on the planet. But with the OEM wind 
turbine technology cycle shrinking and new 

turbines and variants being released every 12-18 
months, why isn’t the most important aspect of 
wind turbine operation evolving with it? Sure, there 
are improved models of existing wind sensors 
but as an industry we are still facing a great deal 
of measurement uncertainty while continuing to 
measure the wind resource behind the rotor. Isn’t it 
time for a paradigm shift?

In conclusion, wind turbine operational revenue 
starts with wind measurement. With affordable 
nacelle mounted lidar measurement available 
today, operators can eliminate rotor offset tables 
and minimize alignment variation. Nacelle mounted 
lidar may be slow on the on-ramp to industry 
acceptance much like the ultrasonic sensor, but it 
is proving itself day after day as the next step in the 
evolution of wind turbine wind measurement. ■
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The development of ever longer turbine blades 
and the use of large flat-backs dramatically 
increase the loads on the adhesive bond lines of 
the blades. The peeling stresses in the adhesive 
bond lines increase exponentially with the length 
of the blades and these challenges are further 
accentuated in blades with large flat-backs.

 B ladena has recently performed a number 
of Root-Cause Analyses of damages on 
+60m blades with and without the flat-back 

designs and found that excessive peeling stresses 
in the adhesive bond lines were critical. This article 
presents the analysis that lead to these conclusions

and it demonstrates how these challenges can be 
reduced to non-critical levels by the use of Bladena 
enhancement technology – in new blades and as 
retrofit solutions.

Challenges
When rotating, the blades are subjected to gravity 
forces in the edgewise direction regardless of 
the wind condition. The total load on the blade is 
comprised of the edgewise loading (gravity) and 
aerodynamic forces (wind) leading to a complicated 
3-dimensional loading scenario that will force the 
blades to deflect as seen in Figure 1.

Structural challenges due to 
twisting and breathing in large 
wind turbine blades
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Figure 1: Combined loading scenario explained – The pressure distribution creates the aerodynamic load on the blade 

added to the gravity loading. The blade is therefore bent and a torsional moment due to the tip deflection is created

Pressure distribution  
over aerodynamic profiles

Blade during operation

S
ource: zech-photo.de

Combined loading

Gravity and  
aerodynamic forces  
create the combined loading



The loading of the blade creates a twisting – Cross 
Sectional Shear Distortion (CSSD) - generating 
critical fatigue movements of all the adhesive bond 
lines within the blade. The twisting repeatedly 
changes magnitude as a function of load directions 
of gravity and aerodynamic forces, see Figure 2.

In addition to the movements shown above, the 
panels experience an out-of-plane deformation due 
to the so-called breathing phenomenon as depicted 
in Figure 3.

The combined loading scenarios – where the 
blades move in the same way as in the real world 

– are not replicated in the Full Scale Testing 
that today forms part of the certification 

of blades. For longer blades, where 
these issues are of particular 

importance, it is therefore 
recommended that the effect 
of the “true” loading will be 
considered in other ways. 

Blade Deformations
The deformation patterns can 

be accurately modelled by advanced 
non-linear 3D Solid Finite Element Modelling 

(FEM). The Graph in Figure 4 illustrates the 
calculated magnitudes of the twisting measured 
directly on the diagonal between the opposite 
corners of the main structural box within a blade. The 
twisting is shown versus the distance from the root.

The main difference between a blade profile with 
and without a flat-back is the lack of structural
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Figure 2: Sketch showing the twisting 

phenomenon. Figure 2a: 3D view of the blade 

deformation. Figure 2b: Twisting seen on a cross-

section. Red circles point out where the adhesive 

bond-lines are found

Figure 3: Sketch showing panel deformation 
due to breathing. Breathing adds to the loads 
of the adhesive bond-lines.

Figure 2a

Figure 2b



support in the trailing edge in the flat-back case, as 
depicted in Figure 4.

The twisting increases with the length of the blade. 
A simple comparison between a 34m and 68m 
blade shows an increase of more than 250%. 
There is a direct connection between the twisting 
and peeling stresses in the adhesive bond lines.

Additionally, full-scale testing and field 
measurements have confirmed the breathing 

phenomenon between the suction side and 
pressure side panels, see Figure 5.

The X-Stiffener Technology
The X-Stiffener patented technology is a structural 
enhancement mounted between the shear webs in 
a diagonal direction, see Figure 6. The twisting is 
prevented by increasing the cross-sectional strength 
of the blade as shown as an X in a bookshelf.
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Figure 5: FEM simulation. Breathing magnitude in the max chord area of a 34m blade

Figure 4: Twisting (CSSD) on traditional blade design and a flat-back design



The FEM modelling shows an 80-85% reduction of 
the twisting after the installation of the X-Stiffener. 
This reduction implies a reduction of the peeling 
stresses in the adhesive bond-lines by at least the 
same amount, leading to significant increase of the 
lifetime due to the nature of composite/adhesives. 
In Figure 7 the peeling stresses are shown on a 
detailed view of the adhesive connection between the 
aft shear web and the trailing edge panels. 

The X-Stiffener 
strengthens blades both 
with and without a large flat-back in 
the trailing edge. The technology has been tested 
and it has been demonstrated to work without 
compromising the integrity of the blades.

The D-String® Technology
The D-String® connects the two trailing edge 
panels. This is sufficient to reduce the breathing 
of the panels to non-critical levels as illustrated in 
Figure 8.

The D-String® solution is an effective alternative to 
the use of a third shear web in the max chord area. 
It prevents only the out-of-plane movements of the 
trailing edge panels and thus reduces the 
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Figure 7: Reduction of peeling-stresses in 

adhesive bondlines. Left: peeling stress level 

without the use of X-Stiffener technology. 

Right: Reduced peeling stress level when the 

X-Stiffener technology is implemented. The 

colors represent stress level using the same 

scale. Red color shows high stresses and green 

color shows low stresses.

Figure 6: X-Stiffener technology. Figure 6b:  
X-Stiffeners position within the blade.  

Figure 6a: Reduction of twisting 
magnitude when the X-Stiffener 

Technology is used in a 
68m FEM blade model 

with a large 
flat-back

Figure 6a

Figure 6b

Figure 6b



Magnitude of breathing
before D-String installation

Magnitude of breathing
after D-String installation

peeling stresses. Yet, D-String® does not cause 
any of the unwanted complications that occur 
when a “stiff” element, such as a third shear web, 
is mounted between two panels that are exposed 
to highly complex 3-D movement patterns. If the 
D-String® is built into the design of new blades, 
it further eliminates the need for the cumbersome 
over- lamination of bond lines and supports the use 
of thinner panels.

Conclusion
The peeling stresses in the bond lines increase 
exponentially with the length of the blade whereas 

the strength of the adhesive bond lines has not 
increased significantly. These challenges are 
further accentuated in blades with large flat-backs.

The patented Bladena technologies – D-String® 
and X-Stiffener – are simple, yet effective tools 
that eliminate the root causes of the excessive 
peeling stresses – achieving the overall objective of 
obtaining long term stable blade profiles. 

The D-String® and X-Stiffener technologies can be 
used for existing blades in operation by retrofitting 
them up-tower as well as integrated into a new 
blade design. ■
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Figure 8: The D-String Technology. Figure 8a: Section 
of a blade fitted with D-Strings. Figure 8b: Field 
measurements showing the significant reduction of 
breathing magnitude when the D-Strings® are installed.

Figure 8a

Figure 8b



www.eltronic-hi.com

We are with you all the way...
At Eltronic Heavy Industries, we understand how the wind turbine 
industry works. We know that deadlines are often tight, and that it is 
crucial to have reliable equipment that works - time after time.

Our service solutions are therefore just as important  
to us as the equipment itself. Scan the QR code  
for more information.

Inspection of lifting equipment Professional User Training

Spare Parts24/7 Hotline

Mobilization & Demobilization

Storage of equipment

24/7 HOTLINE 
AND ON SITE 
SERVICE



Taking care of blades is taking 
care of your investment

 W ith about 300,000 wind turbines operating 
around the world, the demand for blade 
repair and maintenance is growing 

continuously. Wind turbine blades are large, robust 
structures, but they are prone to damage – just 
like any other composite component. Blades are 
not 'fit and forget' items, but need repairing and 
maintenance to secure a long-life and efficiency. 
Vento Blade Service is able to assist you with blade 
inspection, maintenance, and repair.

How does blade damage occur?
Damage may occur as blades are being de-
molded, moved around the blade factory, or 
travelling long distances to their destination. Once 
on-site, the assembly process and hoisting of the 
single blades or the complete rotor to the tower 
begin. These steps may cause further damage 

to the blades – even before the rotor has made a 
single revolution.

Once in operation, the blades begin to erode from 
rain, dust and other atmospheric contamination. 
Even relatively small amounts of leading edge 
erosion can affect the aerodynamic profile of the 

16  TURBINE MAGAZINE

The Vento values:

›  Reliability

›  Punctuality

›  Workmanship

›  Professionalism

›  Fairness

TAKING CARE OF BLADES IS TAKING CARE OF YOUR INVESTMENT 
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blade, leading to a performance drop of 3-4 percent 
and consequently a loss of revenue. We see a 
significant number of blades affected by leading 
edge erosion. If left unrepaired, moisture may be 
able to penetrate the blade and evolve into even 
greater damages. 

Lightning strikes add to the amount of damage that 
a wind turbine blade experiences. After all, building 
a wind turbine is like building a big lightning rod.
The blades have a heavy copper wire that comes 
to the surface of the blade with a lightning bolt. 
When struck by lightning, excess heat at the point 
of entry (which is usually at the blade tip) may 
burst the fiberglass surrounding the copper wire 
and damage the laminate. The lightning receptor 
needs to be exchanged and the damage must be 
attended right away. Otherwise, the blade damage 

TAKING CARE OF BLADES IS TAKING CARE OF YOUR INVESTMENT 
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evolves and may cause the two 
halves of the blade to split up, 
causing a very costly repair. 
After the repair, we test the 
lightning protection system with 
our measuring equipment to 
ensure the damages have been 
properly repaired.

With the constant load and 
pressure/suction from the 
rotations and wind gusts, any 
hidden manufacturing flaws may 
show up in the form of cracks 
in the blade surface, inside 
laminates, or between blade 
components.

As long as the area is monitored, 
it is acceptable to postpone the 

repair of areas with slightly worn 
paint where the laminate is not 
exposed, whereas a crack must 
undergo a professional repair 
right away.

A reliable partner for 
blade services 
Examining the condition of the 
blades and assessing potential 
repairs require competent and 
reliable technicians. Vento’s 
blade technicians are both skilled 
and experienced professionals 
and have access to special 
equipment. Our blade techs stand 
for punctuality, high performance 
and workmanship, and proudly 
represent our company on-site.

At our customers’ request, we 
can provide a single technician, 
a complete team, or a number 
of teams. 2-3 teams can be 
mobilized on a short notice – the 
mobilization of a larger number of 
teams requires adequate notice.

Working from ropes
Thanks to our rope access 
teams, we are able to service, 
inspect, and repair most wind 
turbines and blades without 
the use of expensive cranes, 
baskets or platforms. This 
brings down maintenance costs 
and reduces downtime to a 
minimum. Our rope access 
technicians are specialized 

TAKING CARE OF BLADES IS TAKING CARE OF YOUR INVESTMENT 
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in accessing difficult-to-reach locations on both 
onshore and offshore sites, and are trained in wind 
turbine and blade maintenance.

A rope team will usually be staffed with one IRATA 
level 3 and two level 1 or 2 technicians. We also 
offer rope access via powered rope ascender for 
suitable projects. Our rope access services are 
suitable for a wide range of assignments like minor 
and medium blade repairs, repair of lightning 
damages, tower rust repair, pylon coating, logo 
replacement, cleaning, visual inspection, etc.

A safe working environment
The challenge of working at great heights makes 
safety policies a crucial part of our daily work. 
At Vento Energy Support, we do our utmost to 
prevent any form of work related injuries. All of our 
employees are informed of our safety procedures 
and policies. In addition, we make sure their 

training and health checks are up to date before 
we send them out on any assignments. Via our 
database, all PPE (personal protection equipment) 
is kept track of and checked at fixed intervals. We 
have our own in-house inspector to make sure 

Vento Blade Service provides:
›  Blade & tower inspection

›  Blade & tower repair

›  Complete blade refurbishment solutions

›  Blade replacement

›  Rope access work

›  Test of lightning protection system

›  Storage of blades

TAKING CARE OF BLADES IS TAKING CARE OF YOUR INVESTMENT 
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Certification of our management systems 
according to ISO 9001 and ISO 14001 

standards demonstrates our commitment 
to consistency, continual improvement, and 
customer satisfaction - as well as to good 

environmental practice.
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that harnesses, helmets, lanyards, ropes, etc. are 
always in perfect condition. We encourage our 
employees to report back to the office if they see or 
experience any situation they consider unsafe.

Why choose Vento Blade Service?
With a constant focus on quality, we take pride in 
delivering a high standard of service – each and 
every time! We use approved techniques and 
reliable repair solutions. We are able to keep in 
close contact with our customers during blade 
inspections and repairs. Due to our well-organized 
back office, we are able to react swiftly to our 
customers’ requests. A job well done is not worth 
much, if it is undocumented, why Vento always 
provides detailed inspection reports, photographic 
step-by-step documentation of the repair method 
and the materials utilized in the process. This 
way, we ensure complete transparency and 
documentation for our customers. ■

TAKING CARE OF BLADES IS TAKING CARE OF YOUR INVESTMENT 



Windar Photonics WindEYE™ LiDAR. AC883 operates as an 

extended sales team in Canada on behalf of Windar Photonics.
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1 “Cool, cooler, Canada”, Eksportfokus 01/2016 February, pp. 16-27

 I n February 2016, the 
Trade Council of the Danish 
Ministry of Foreign Affairs 

published a series of articles 
in their magazine Eksportfokus 
[Ed. Note: Export Focus] with 
the common heading Cool, 
cooler, Canada1, describing 
the appeal and challenges for 
Nordic businesses to expand 
into the Canadian market. 
Currently, the Canadian market 
is extraordinarily appealing to 
clean-tech companies, as the 
Canadian government has 
posted substantial investments 
in renewable energy 
projects with the objective of 
streamlining the aging energy 
infrastructure. The appeal to 
clean-tech companies is further 
accentuated by the fact that 
the Canadian economy is one 
of the world’s ten largest and 
most stable economies, which 
provides enterprises focused on 
export a significant potential for 
increased revenue. 

Even though the Canadian 
market provides a well-worth 
opportunity for clean-tech 
companies, there are still 
challenges in getting a firm 
footing on the market. The 
Trade Council’s articles further 
remark that one of the most 

prevalent challenges inherent to 
entering the Canadian market 
is the implicit requirement 
that foreign newcomers are 
physically present on the 
market, as the Canadian market 
is heavily based on long-term 
relations and networking. In 
essence, making an entry on 
the Canadian market requires 

dedication and willingness to 
invest both time and resources.

AC883 – Nordic Trade 
Services
Not everybody has the time 
and resources available for an 
extensive entry strategy, 

AC883 Nordic Trade Services are paving the road to the North 
American market for Scandinavian and European export focused 
enterprises.

Booming Wind Market in Canada
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PP Techniq’s Suspended Crane Basket. PP Technic is a client of AC883.



Competitive Intelligence

Dedicated Sales Team

Working as an extension of your 

team, we establish clear goals, create 

actionable plans and promptly execute 

to rapidly accelerate revenue while 

mitigating your capital expenditure.

AC883 - Nordic Trade Services

Fact Finding Missions New Market Launch

Expanded Target Audience

We introduce you to your target 

market with customized tours built to 

efficiently assess market potential. 

Meet with future customers en masse 

for real world feedback. The ultimate 

service for accurate, cost-effective 

market research.

Mitigate your risk and understand 

market realities. We combine sector 

specific expertise with local knowledge 

to develop executable strategies that 

ensure you hit your target.

Moving your products and services into 

new categories or segments requires 

market research and new strategies, 

which can be costly with uncertainties. 

As your partner, we expand your 

market base at a fixed cost.

Minimize the operational risk in 

launching your product. Deploy a 

flexible sales team or refocus them 

according to your needs without having 

to build your own infrastructure. We 

ensure you meet the time-to-market 

share challenge.

BOOMING WIND MARKET IN CANADA24  TURBINE MAGAZINE



TURBINE MAGAZINE  25

developing a relevant network, acquiring detailed 
information about the market, etc.

An alternative is to use a local representative 
that has a comprehensive understanding of the 
Canadian market and business culture to help 
pave the way to the Canadian customers. One 
such option is AC883 Nordic Trade Services, a 
boutique-style service provider for European and 
North American enterprises within the renewable 
energy, industrial, mining, and health science 
sectors. However, currently AC883’s main focus 
is on the renewables, specifically wind energy, 
which is an excellent opportunity seen in relation 
to the Canadian political discourse concerning 
the modernization of the Canadian energy 
infrastructure towards more sustainability.

AC883 was founded by the Danish ex-pat Lars 
Bendsen and Dave Zanier in 2014 with the purpose 
of helping foreigners and newcomers to the Canadian 
market getting established and well-positioned on the 
new market. Lars has an extensive knowledge of both 
Scandinavian and Canadian business culture, partly 
due to his own experience as a foreign newcomer in 
Canada – not to mention 25 years of experience as 
an international sales manager. In fact, the company 
is named after the flight from Copenhagen to Toronto, 
illustrating the transatlantic nature of the company.

Pragmatic market research and an 
extended sales team 
Gettting established and well-positioned on a new 
market is a very individual process that varies from 
enterprise to enterprise, as there is no universal 

beaten path, which is why AC883 have chosen to 
operate as a boutique-style service provider with only 
a small handful of clients at a time. As Lars Bendsen 
explains: “Having only a few clients allows us to 
focus completely on achieving our clients’ goals and 
to deliver a customized and individual service to each 
of our clients according to their needs.”

On a concrete level, AC883 can facilitate 
solutions to some of the most common challenges 
associated with establishing a presence on 
a new market: pragmatic market research, 
expanding target segments, attaining certifications, 
contributing to marketing, and establishing sales 
channels. Furthermore, AC883 can be employed as 
an extended sales team, making it uncomplicated 
for the client to swiftly establish a local sales force 
on the Canadian market. 

BOOMING WIND MARKET IN CANADA

PP Techniq’s FFB 360 work station. PP Technic is 

a client of AC883.

Bladena’s D-String is being introduced to the North American market via AC883.



AC883 are employed as a manufacturer’s 
representative and are dedicated to drive sales and 
deliver tangible results, in contrast to performing 
endless analyses and writing numerous reports. 
AC883’s general modus operandi is approaching 
new projects via a two-step programme, as Lars 
Bendsen explains: “When initiating a new project with 
a client we initially perform a simple and pragmatic 
market and product analysis concerning the viability 
of the project. There is a full stop after the first phase 
with no obligations placed on the client. If the client 
wants to move forward and we deem the project 
realistic, we initiate the second phase where we start 
to roll out the project in its entirety.” 

The second phase is of course very individual and 
depends on the customer’s needs, hence a very 
concrete set of targets that both the client and 
AC883 agree upon are determined before initiating 
the second phase. In general, AC883 can help 
grow the client’s Canadian network, contribute to 
certification processes, establish sales channels, and 
operate as an extension of the client’s sales team, 
utilizing AC883’s sector specific expertise and local 
knowledge as part of a dedicated sales process.

Spending resources wisely
As mentioned in the Trade Focus article, becoming 
established on a new market can be a resource 
intensive exercise, but the right legwork can 
alleviate some of the challenges inherent to 
expanding into new markets. Hence, it is immensely 
important to spend the resources in a way that 
actualizes in a concrete pay-off. Employing AC883 
ensures that your resources are well spent, and 
that your plans to expand into the Canadian market 
have the preconditions for being a prosperous and 
successful venture. ■
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AC883 – Nordic Trade Services

Contact CEO Lars Bendsen at: 

Lars@ac883.com

www.ac883.com

Clients:

AH Industries supplies heavy equipment to the wind 
energy industry. AH Industries is a client of AC883.
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Experience the value of full-service control system integration with Mita-Teknik. We offer everything in Control, 
Pitch, Condition Monitoring, SCADA, Retrofit, Optimization and Customer Partnering - all designed to provide our 
customers with high yield cost-optimized wind turbine operation and maintenance.

We Make Wind Competitive.

Complete Solutions

We Make Wind 
Competitive

› Turbine Control

› Operation Monitoring

› Turbine Safety
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 A s the demands for reducing the total cost of 
wind energy increase, the requirements to 
the equipment being used for wind turbine 

installation and service operations also grow. The 
market is asking for cost-efficient equipment, which 
is able to operate in tough weather conditions with 
a minimum of equipment downtime. At the same 
time, the equipment must be easy to maintain – not 
to mention safe and simple to use for the operators 
on site. This is where the Equipment Performance 
Recorder comes in.

Collection of  
and access to real-time data
By installing the Equipment Performance Recorder, 
e.g. in the control system for a lifting yoke for single 
blade installation, a variety of data is made available. 
The software logs information such as wind speed 
and direction, tack forces, alarms and handling 
of alarms, operation time and duration as well as 
operator details. It is easy to gain an overview of the 
collected data, as the data can be sorted according 
to user needs and requirements, and displayed as 
charts or graphs on a tablet or PC. 

Online monitoring of installations
By having the Equipment Performance Recorder 
installed, an entire wind turbine installation can be 
followed closely. The system automatically uploads 
data as soon as it is connected to a network, and 

installation reports are generated and sent out via 
email to registered users. This makes it possible 
not only to see how the installation is proceeding, 

At first, you wouldn’t think that a relatively simple piece of software 
would be able to reduce costs and increase safety in connection 
with the use of equipment for installing, lifting and servicing 
wind turbines. However, this is exactly what the new Equipment 
Performance Recorder from Eltronic Heavy Industries is able to do.

Equipment optimization through 
data collection
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Heavy Industries

›  Eltronic Heavy Industries are 
part of Eltronic Group, giving us 
access to competence and know-
how normally reserved for other 
industries

›  Approx. 50 of the 200 employees 
in Eltronic work in Eltronic Heavy 
Industries

›  Eltronic Heavy Industries have more 
than 10 years of experience working 
with equipment for wind turbine 
transport, installation, and service

›  Eltronic Heavy Industries have 
recently launched a brand new 
website – www.eltronic-hi.com – 
please visit our site to learn more 
about what we are able to offer
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but also to compare installations and equipment 
– thereby being able to improve equipment 
performance and utilization.

Predictive maintenance reduces 
equipment downtime
One of the main advantages of the Equipment 
Performance Recorder is the possibility of 
introducing predictive 
maintenance of the 
equipment. By analyzing 
and comparing collected 
data, it is possible to 
predict the replacement or 
repair of vital equipment 
components – thereby 
reducing equipment 
downtime considerably. 
Another key advantage is 
faster and more efficient 
trouble-shooting, as the 
technicians will be able to prepare for the operation 
by analyzing collected installation data beforehand.

Increased safety
As the Equipment Performance Recorder collects 
information about the operators of the equipment 
– e.g. who has been operating the equipment, 
how alarms have been handled, and the time 

used on each installation – it is possible to target 
the user training more efficiently. Users can be 
trained individually based on the collected data and 
depending on their specific needs, documentation 
can be revised to match actual operational 
conditions on site and as a result, operator safety 
can be increased. 

EQUIPMENT OPTIMIZATION THROUGH DATA COLLECTION

“The Equipment Performance Recorder is a 

strong tool for documenting and improving 

equipment in operation. It can really make 

a difference in making equipment as cost-

efficient and safe as possible.”

 

– Jesper Møller, CTO Heavy Industries



”We currently see the market moving towards more 
standardized and cost-efficient equipment solutions. 
We look forward to playing an active part in this 
development.” 

– Kenneth H. Svinth, CEO Heavy Industries
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Documentation of 
equipment performance
Finally, collection and analysis 
of data using the Equipment 
Performance Recorder can be 
used for comparing equipment 
performance with the design 
criteria. This comes in handy 
when for example dealing 
with insurance companies 
requiring documentation for 
the performance of a specific 
piece of equipment. In addition, 
it gives a clear indication of 
how the equipment can be 
optimized to further increase its 
performance.

First in a series 
of Eltronic Heavy 
Industries Products
With the Equipment 
Performance Recorder, 
Eltronic Heavy Industries have 
launched the first in a series of 
its own products. Kenneth H. 
Svinth, CEO of Eltronic Heavy 
Industries explains: “Until now, 
we have focused mainly on 
customer-specific development 
projects and service. We will 
keep this focus, but at the same 

time, we have started our own 
development projects, where 
we use our technical know-how 
and experience from the field to 
offer our customers high-quality 
and cost-efficient standard 
solutions.” 

The key is to develop solutions 
where 90% can be re-used and 
only 10% need to be adjusted to 
the individual turbine type. 

Kenneth H. Svinth continues: 
“Up until now, operators and 
manufacturers have focused 
on the wind turbine itself, 
and expensive equipment for 
transport and installation is 
therefore often only being used 
for a few specific wind farms 
before being disposed of. At 
the moment, we see a change 
in the market, and customers 
are starting to ask for standard 
solutions that can be used 
across wind turbine types and 
components.” 

Eltronic Heavy Industries are 
currently working on standard 
solutions for transporting and 
installing towers and blades. 
Solutions for other components 

will be added over time. “We 
have already presented some 
of our standard solutions to 
potential customers, and the 
concepts have been very well 
received. We look forward to 
presenting our final solutions to 
the market and hope that this 
will contribute to a reduction of 
the total cost of wind energy for 
the benefit of us all,” Kenneth H. 
Svinth finishes. ■
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Equipment Performance 
Recorder

›  The Equipment Performance 
Recorder can be used in 
connection with all power-
operated equipment such as 
tack line systems and blade 
lifting yokes etc.

›  Parameters can be adjusted 
depending on customer 
requirements

›  Easy overview of data via 
graphs and charts

›  Online access to data

›  Monitoring and comparison 
of installation operations and 
equipment



 W indar Photonics has recently been 
engaged in a research project to add a 
new wake detection feature to the current 

LiDAR products. The primary goal of the project is 
to optimise the operation during wake situations, 
while also reducing loads, down time, and repairs 
on the affected turbines.

The second objective of the project is to utilize the 
gained knowledge concerning wake situations to 
improve wind direction determination and to pave 
the road towards LiDAR assisted wind turbine and 
farm control.

Introduction to  
Windar Photonics’ LiDARs

Windar Photonics produces 
and sells wind 

turbine mounted, 
forward-looking 

LiDARs that measure the wind speed in two or 
four points upstream of the LiDAR. LiDARs are 
laser-based instruments that are able to measure 
the wind component along the beam direction at a 
certain range.

The main purpose of the two-beam system is to align 
or yaw the wind turbine very precisely to the wind by 
measuring the undisturbed wind direction upstream 
of the wind turbine in order to produce the maximum 
amount of power possible and to avoid causing 
needless loading of the wind turbine components.

This is done by measuring two horizontal 
components of the wind, one for each LiDAR 
beam, which are combined to constitute a wind 
direction, which then is fed to the turbine yaw 
control system. 

At Windar Photonics we continuously strive to find solutions to the 
most pressing issues concerning wind turbine optimisation. One such 
issue is how to optimise turbines being subject to wake situations. 

Wake Detection with LiDAR for 
Wind Turbine and Farm Control
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Wake situations, in layman’s terms, can be caused by several conditions relating to the 

wind turbine’s environment – including natural topographical obstacles. In a wind farm 

scenario, wake is mostly caused by the distortion of the wind flow from nearby wind 

turbines, which will add increased mechanical loads to the affected wind turbine. As 

such, wake situations affect most wind farms, and being able to predict wake situations 

will be a worthwhile opportunity for the wind farm owner to drastically reduce 

maintenance and repair costs, while enhancing the life span of the affected turbines.



Figure 1: 600 s of data from a 

nacelle mounted LiDAR scanning the 

wake horizontally three diameters 

downstream.

Top: The Doppler wind speed. Dark 

colors are low winds, bright are high 

ranging from 5 to 14 m/s.

Bottom: Doppler spectral widths 

corresponding to velocity variances 

within the measurement volume 

ranging from 1 m2s–2 (blue) to 7 m2s–2 

(red/yellow), Larsen et al. [2010].
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How LiDARs can be 
used to detect wake
The first question that needs to 
be answered is how the LiDAR 
can detect wakes in the inflow.

The general hypothesis is 
that the LiDAR can measure 
enhanced turbulence levels, and 
that this enables the system to 
determine whether one or more 
beams are measuring inside a 
wake. However, the turbulence 
measured by the LiDAR is 
affected by the relatively long 
effective measurement volume, 
which can be 10-50m long, 
depending on the focus distance. 

The LiDAR averages wind speeds 
within the volume and acts as a 
low-pass filter attenuating high-
frequency turbulence.

The averaged turbulence 
manifests itself in the width of 
the Doppler peak of the LiDAR, 
so that the width is a measure 
of the small-scale turbulence 
with length scales smaller than 
the effective average volume. 
Specifically, it has been shown 
that the width of the Doppler 
spectrum of a continuous-wave 
LiDAR is proportional to the 
turbulence within the probe 
volume of the instrument. At 

the same time, it is known that 
small-scale turbulence, which 
would be particularly responsible 
for increasing the Doppler 
spectrum width, is prevalent  
in wakes.

Figure 1 illustrates how the 
effect can be used to identify 
wakes within the LiDAR. 
The figure shows LiDAR 
data measured by a nacelle-
mounted system looking 
backwards to measure wake 
properties conducted during an 
experimental campaign on a 
Tellus wind turbine at the DTU 
Risø test site.

WAKE DETECTION WITH LIDAR FOR WIND TURBINE AND FARM CONTROL
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WindEYE™ installed on 
a Vestas V80 in China
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In the top plot of figure 1, a 10 minute time series 
of the meandering wake at around 3 diameters 
downstream the turbine is seen as a black band 
of low velocity air. This demonstrates that one 
property of the wake, the reduced wind speed, can 
be measured by LiDAR systems.

In the lower plot of figure 1, the wind speed 
variance derived from the width of the Doppler 
peak is shown. It is clearly seen that areas of high 
variance coincide with the low speed regions of 
the top plot of figure 1. The diagrams illustrate that 
both the measured wake deficit flow structure and 
the wake-generated turbulence are subject to wake 
meandering, which it is possible to measure with 
the LiDAR systems.

Impact of wakes on misalignment 
measurements and its correction
The WindEYE™ systems use line-of-sight (LOS) 
measurement at two different locations in front of 
the turbine to derive the misalignment between the 
current turbine yaw position and the wind direction. 
Furthermore, it is assumed that the wind flow is 
homogeneous, which entails the basic problem that 
a reduced wind speed in one of the beams due to a 
wake situation will be interpreted as a turbine yaw 
misalignment. This could be considered an initial 
detriment, but is a significant part in detecting wake 
situations with the WindEYE™; furthermore it is 
worth noting that this is not directly relevant to how 
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Figure 2: Influence of wake situations on the WindEYE™ LiDAR. Left: shows an undisturbed yaw inflow. Right: shows a 

half-wake condition. In both situations, a yaw misalignment is detected even though the flow to the right is aligned with 

the turbine.
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the LiDARs perform yaw-
misalignment correction in 
relation to the marketed product.

Such a case is illustrated 
in figure 2. The two LOS 
measurements are indicated 
by red arrows originating from 
the LiDAR position. In the left 
situation, the WindEYE™ can 
correctly estimate the turbine 
yaw misalignment. The right 
diagram in figure 2 depicts a 
scenario where the wake is 
shown as reduced wind speed, 
which will result in misalignment 
measurement from the LiDAR – 
despite the fact that the turbine 
is aligned with the wind flow. 

Test on a V52 at Risø
A 2-beam WindEYE™ was 
mounted on a V52 test turbine at 
the DTU Risø campus measuring 
the free inflow at around 40m 

in front of the turbine. The 
turbine is exposed to another 
turbine located at 195 deg. 
from the test turbine. The 10 
minutes averages of the yaw 
misalignment as a function of the 
wind direction gathered from a 
met. mast are depicted in figure 
3. The data has been filtered to 
only display operative data. 

It can be seen that the wake 
situation influences the LOS 
data, which will initially lead to a 
wrong misalignment estimate. 

Once a wake situation has 
been identified, the next step 
is to correct the wind direction 
determination. Basically, 
additional turbulence in one of 
the LiDAR beams indicates a 
wake, which in turn means  
lower wind speed. By 
quantifying the reduction, the 
wind direction can be corrected 
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Figure 3: 10 Min. averages of the yaw misalignment as a function of the wind direction gathered from a 

met mast data. The vertical black line indicates the position of the wake-generating turbine 
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without impairing the viability of the LiDAR’s yaw 
misalignment correction functionality, while still 
having detected the wake situation. 

Application to  
Wind Turbine and Farm Control
The information concerning the position of wakes 
can be applied to load-optimise individual wind 
turbines and to enhance the control of entire 
wind farms, including sector management where 
turbines are shut down or derated according to 
expected wake situations. 

One approach to applying wake detection on a 
larger scale is wind farm management, where 
turbines upstream pitch their blades to reduce the 
extracted power and mitigate the severity of the 
wake – commonly referred to as derating. Wake 
detection can guarantee that the derating only 
takes place when it is actually necessary. 

Another approach, in a wind farm context, is to 

deflect the wake by yawing the upstream turbine, 
thereby essentially pushing the wake aside so that 
it won’t affect the downstream turbine.

As such, the wake detection functionality of the 
Windar Photonics LiDARs can be applied to reduce 
mechanical loads on individual turbines, enhancing 
the efficiency of sector management and wind farm 
control. ■
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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.



 10  years ago, DEIF PLC Link developed the 
first support tool for Model Based Design in 
the wind turbine industry for targeting PLCs; 

today, the DEIF PLC Link is applied world-wide by 
e.g. Danish, Chinese, Spanish, and German wind 
turbine manufacturers. The PLC Link provides 
transparency in relation to the performance of the 
wind turbine controller, and is very stable due to the 
exact code generation, which is performed in just a 
few minutes. Furthermore, the DEIF PLC Link has 
been customized in close collaboration with the 
OEMs Gamesa and Senvion to meet their turbine 
control requirements and to secure a transparent 
link code for each turbine. In China, almost 4GW of 
wind power utilizes the automatic code generation 
by DEIF’s PLC Link.

Translate turbine control strategy 
with PLC Link and eliminate errors
DEIF PLC Link is a tool for translating wind turbine 
control strategies modelled in MathWorks® 
MATLAB®/Simulink® into an IEC61131-compliant 
code for execution on a wind turbine controller 
as a standard PLC - such as DEIF’s AWC 500 
Controller. PLC Link provides a generated code, 
which is standardized and therefore compatible 
with a standard PLC. The PLC Link is based on an 
automated process, which is extremely fast and 
eliminates the risk of human error; hence, using the 
PLC Link ensures auto-generated and absolutely 
flawless code for the turbine control strategy. 

DEIF PLC Link brings new wind 
turbine control ideas into field 
operation
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PLC Link Features:
›  Automatically translates Simulink® models and 

Stateflow® charts into IEC 61131-3 structured 
text (ST), ANSI C and Pascal (DELPHI)

›  Build stand-alone applications and download 
directly to your PLC or generate code for 
implementation into existing PLC projects

›  Make you own code integration, test systems, 
3rd party system interfacing, code wrapping, etc. 
using the Plugin Interface API allowing custom 
user interaction with PLC Link.

›  Perform software-in-the-loop and PLC-in-the-
loop testing

›  Monitor your PLC system real-time while using 
Simulink® scopes for tests

›  Tune your PLC system by updating parameters 
online using Simulink® or MATLAB® command 
prompts

›  Support of 80+ blocks from the standard 
Simulink® library

›  Generate PLC code from embedded MATLAB® 
blocks

›  Include custom IEC 61131-3 PLC code in the 
code generation process

Code perfection
DEIF’s PLC Link plug-in scripts allow software 
engineers to make post processing of the 
automatically generated code. This means that the 
control engineers can feed all the design decisions 
directly to the parameters lists, link directly to the 
values in the HMI, or login systems as specified. 
Normally, this requires a lot of specification work, 
but with the PLC Link it can be carried out in just a 
few minutes. 

PLC Link customers feel assured knowing that 
DEIF uses the tool internally for all the important 
control algorithms in the turbine, for positioning 
the turbines blades, rotor speed and power; not to 
mention cluster-based control of entire parks and 
balancing park power output.
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Expert Advice – Using PLC Link for Wind 
Turbine Control
Control engineer and specialist Brian T. 
Jensen gives his expert advice on the daily 
use of PLC Link for wind turbine control 
strategy development:
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What are the challenges working with 
Model Based Design?
“One of the challenges working with model based 
design is the ability to easily transition from the 
design to application code that is used and tested 
in real life facilities. Model based design typically 
means that you will end up with more complex and 
advanced control strategies designed in MATLAB/
Simulink in order to improve the performance of 
your system. 

These complex designs can be difficult, or at least 
very time consuming to translate into a code that 
will run on your target. Therefore, in order to fully 
utilize the benefits of model based design, the 
process of going from the design to code that can 
be used and tested in real life applications needs 
to be easy and fast. PLC Link makes this step very 
easy and fast by directly transferring the MATLAB/
Simulink design into a compiled and ready code 
within just a few minutes.”

How does PLC Link advance 
usability?
“Typically, for wind turbine applications, only the 
more advanced control parts are designed in 
MATLAB/Simulink, like the turbine power and 
speed control, yaw control and blade pitch control. 
The generated code from the MATLAB/Simulink 
design needs to be adapted into an existing 

application. For this purpose, the plug-in feature 
of the PLC Link is very useful and makes it easy 
to customize the generated code to fit into existing 
applications with parameter systems, the HMI 
interface etc. The PLC Link automatically wraps the 
code representation of the design, meaning there 
are no manual activities involved when I deploy a 
new design change.”

Why is PLC Link optimal for 
commissioning turbines?
“With PLC Link, the commissioning of new wind 
turbines is easier and faster, because of the 
flexibility of the design and the opportunities for 
thoroughly testing the control system in Simulink. 
By using the generated code from PLC Link, a 
new prototype wind turbine can be in operation 
within just a few days. Changes needed on site 
can easily be made and tested in Simulink; within a 
few minutes the new code is available to the wind 
turbine with the PLC Link.”

DEIF PLC LINK BRINGS NEW WIND TURBINE CONTROL IDEAS INTO FIELD OPERATION
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An example of the model based 
approach utilizing the PLC Link:
“For example, one of my typical cases concerning 
commissioning has been to attend the 
commissioning of a 3 MW prototype turbine.” 

“The problem was based on the turbine not 
performing as expected, and furthermore it also had 
some difficulties starting up and gaining enough 
speed on the generator to make grid connection. 
It turned out that the blades were different from 
the data I had previously received and used in the 
modeling and design of the control system. 

The solution to the problem was using the correct 
blade data in the model. I could verify that the 
model was performing similarly to the real turbine, 
which gave a clear indication of the real problem. 
Having updated the control design with the new 
blade data and verified it in the model, I could 
subsequently use PLC Link to generate new code, 
and already the next day the turbine ran completely 
stable with good performance. Without the model 
based design approach and PLC Link, such a 
problem would take several days to identify, solve, 
and apply the new code.” Brian T. Jensen. ■

DEIF PLC LINK BRINGS NEW WIND TURBINE CONTROL IDEAS INTO FIELD OPERATION
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Big economical challenges 
ahead for wind turbine owners
The low electricity prices are causing enormous challenges for 
wind turbine owners and require that all parametres are fully 
optimised in order to maximise the yield of the investment.
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 T he current electricity pricing of 0.02-0.03 
EUR (average EEX, Nordpool) is causing 
enormous challenges for wind turbine owners, 

and if the electricity pricing continues at such low 
levels, it can turn into an economical disaster. Many 
wind turbine owners profit from fixed, high electricity 
prices through national subsidies. However, as soon 
as the subsidies expire they have to settle for the 
market price, which at present is painting a sombre 
picture of the future.

The low market price reduces the profitability 
of new projects, and existing projects will be 
considered for abolition even before the lifespan 

of the turbines expire. In other words, it simply 
isn't profitable to continue operations if the price 
remains at the current low levels.

Operations and Maintenance
At Momentum Gruppen A/S in Roskilde we 
manage wind turbines with an installed capacity 
of more than 360 MW spread over 290 turbines in 
Germany, Denmark, and Sweden.

In Denmark and Sweden turbines older than 15 
years are already affected by the low electricity 
prices. In Germany the first turbines will expire 

BIG ECONOMICAL CHALLENGES AHEAD FOR WIND TURBINE OWNERS
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from the German EEG scheme around 2018, and 
the owners will have to prepare for a potential 
decrease in profit that will drop from 0.095 EUR to 
perhaps 0.02 EUR – a decline of 80%! 

It requires an extremely keen focus on the turbines’ 
operations to prevent this, both in regards to 

the optimisation of profit and output (production) 
but certainly also to the costs of operation and 
maintenance. 

Momentum Gruppen A/S has made a calculation 
showing that if e.g. a Vestas V80 2MW turbine's 
cost level is not optimised from the beginning, it 
can cost the owner more than 300,000 EUR over 
the span of 20 years; money that could otherwise 
have been used as a safety measure against falling 
electricity pricing, or spent on further investments 
and asset optimisation.

At Momentum Gruppen A/S we try to prevent this 
potential loss by analysing all variables in a turbine 
project and turning all the financial knobs that can 
be turned. We are thus able to create substantial 
cost reductions for our customers regarding 
service and maintenance, spare parts, insurance, 
accountancy, etc. 

Furthermore, together with our partners we are 
constantly challenging the turbine's technical setup 
in order to maximise the turbine's output, including 
testing with Windar Photonics' LiDAR system, 
comparing with data from our other turbines, and 
being in a continuous dialogue with the operation 
managers about the optimal turbine settings.

BIG ECONOMICAL CHALLENGES AHEAD FOR WIND TURBINE OWNERS
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Asset Management
In regards to profit we are working daily to secure 
the best electricity prices for our customers, and 
if we can procure just 0.001 DKK/kWt (0,000134 
EUR/kWt) more for the owner it will correspond 
to an improvement of profit of almost 7%! That is 
indeed noteworthy.

The most optimal re-powering alternative is found 
in Germany, i.e. taking down an existing turbine 
and setting up a new and bigger turbine with a 
new 20-years settling period. Still, the options in 
Germany are also under pressure, mainly because 
the distance requirements have been increased, 
and the local support for wind turbines is declining.

Unfortunately, in our experience not everyone 
has this keen focus on all parametres, which is 
why a lot of money is lost daily on operations. A 
management agreement with Momentum Gruppen 
A/S guarantees the turbine owner 100% attention 

on the day-to-day operations, and perhaps this can 
help to navigate around the icebergs that we see 
on the horizon so that the owners will make it safely 
through their investment in wind turbines. ■

BIG ECONOMICAL CHALLENGES AHEAD FOR WIND TURBINE OWNERS

For further information:  

Momentum Gruppen A/S  

CEO Kim Madsen 

Phone: +45 46 33 70 10 

E-mail: kim@momentum-gruppen.com  

www.momentum-gruppen.dk



Gain Greater 
Control of Your 
Wind Park

Remote View and Control 

Instant Alarm Handling

Data Analysis
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Data Analysis

24/7 Access to Wind Turbines and Parks

The SCADA solutions from Mita- 
Teknik provide you with the features and 
flexibility you need to gain greater control of 
your turbines, and cover your every need when it 
comes to monitoring, controlling and servicing.
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 S CADA, or Supervisory Control And Data 
Acquisition, is a data-gathering system that 
provides real-time and logged information 

along with advanced control functionality for  
wind turbines.

The main purpose of the SCADA system is to 
monitor and control the wind turbine in order to 
minimize downtime and increase availability. 

With Gateway SCADA and MiScout Web and App, 
Mita-Teknik provides a very comprehensive SCADA 
solution for supervision and remote and local 
control of individual or multiple wind turbines. 

Mita-Teknik‘s SCADA solution is directly connected 
to the Condition Monitoring System (CMS) of the 
turbine, and is constantly monitoring the health of 
the turbine. Thus, users are able to connect to the 
turbine or wind park 24/7 and monitor production, 

availability, alarms, weather conditions and more 
via their standard web-browser or the MiScout App, 
and react instantly to alarms and shifts in weather 
conditions – ensuring increased availability, 
decreased OPEX and ultimately, higher profits.

A Three-Tier Solution
Mita-Teknik‘s solution caters to all levels and needs 
of wind turbine operation and maintenance, from 
the owner to the operator to the service technician.

Gateway SCADA
Gateway offers remote access to the controller(s) 
of a single wind turbine, several clusters of turbines 
or one or more wind parks. It offers an intuitive 
overview of the current state, productivity and the 
availability regardless of physical location.

Through open communication protocols OPC DA 
and MODBUS, Gateway can be integrated into any 
system the user desires. Combined with customizable 
screens that make data available in a user-friendly 

A Complete
SCADA Solution
Mita-Teknik’s proprietary SCADA solutions, Gateway and MiScout, 
provide wind turbine and wind park owners and operators with 
the features, flexibility, and services necessary to achieve greater 
performance and ensure higher security for their assets.

“We want to ensure that our customers get 
the highest possible ROI when investing in 
our solutions, and we believe they will with 
our Gateway SCADA and MiScout Web & App 
solutions“ - Jesper Andersen, CEO



Gateway SCADA

›  User customized solution

›  Alarm management

›  Reports

›  Screen customization

MiScout Web

›  Live turbine status

›  Instant alarm handling

›  Historical data overview

›  Repors

›  Remote start, stop and reset

MiScout App

›  24/7 access

›  Instant alarm notification

›  Remote control

›  Intuitive user interface

SCADA - Web

TM

SCADA - Web

TM

SCADA - App

format, Gateway stands out as a very powerful tool for 
managing and monitoring wind turbines and parks.

With the Gateway system, users can customize 
each system’s functionality to match their exact 
setup, needs and expectations.

MiScout Web
MiScout Web is a Cloud solution for Gateway. 
Users can choose MiScout Web as a hosted 
solution or host the solution themselves.

The customer-hosted solution is ideal for 
customers with large setups that require complete 
control and therefore need the full Gateway 
SCADA system installed on their local server. This 
solution offers the utmost in flexibility and user 
customization.

Having Mita-Teknik host the solution means that 
Mita-Teknik provides access to the Gateway 
SCADA system through the Cloud. This solution is 
well-suited for customers with smaller setups, who 
value cost-efficiency over in-depth surveillance.

MiScout App
MiScout App is an addition to MiScout Web, the 
Cloud solution for Gateway SCADA, and the 
app can be downloaded to all Android or iOS 
smartphones. It provides the information the 
user needs to stay on top of operation 24/7, with 
instant alarm notification and view of selected 
vital production data, e.g. detailed map views, 
production logs and intuitive user-interface with 
easy to read graphs for quick overview on park and 
unit level. ■

Picture: MiScout Web
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Blade-guided design 
guarantees easy and safe 
access and perfect stability on 
the blade

FFB360 Access Platform                
for complex service and 
maintenance tasks in LEP area     
all the  way to the tip

Suspended Crane Basket         
easy to install 2-man basket for on- 
&  offshore use

Platforms | Training | Accessories | Service

pptechniq.com
Phone: +45 7930 1133   E-mail: info@pptechniq.com

Blade-guided access solutions – On- & Offshore 



TURBINE MAGAZINE  53

 F or more than 25 years, 
Fritz Schur Energy has 
developed and supplied 

hydraulic control systems for 
more than 14.000 turbines on- 
and offshore. This significant 
experience and insight has now 
resulted in two product inventions, 
both of which are designed  to 
increase the uptime of the turbine 
as well as save time - and money 
- on O&M. “We are focusing 
strongly on the aftermarket as we 
can put our long-time knowledge 
and expertise at use and support 
older as well as newer turbines,” 
says Technical Sales Manager 
Robert Juul.

Challenges of keeping 
the oil cool and clean
In wind turbines with high pitch 
activity (high loads and 
turbulence) as well as very low 
wind, certain issues may occur. 
Symptoms typically seen are 
overheating hydraulic oil and 
increased particle contamination.

In the hydraulic pitch system both 
cooling and filtration is a part of 
normal operation. However, in 
case of very high pitch activity, the 
system will replenish more oil to 
the pitch operation (accumulators) 
in the hub resulting in less oil 
running through the cooler. In 
such instances, the system does 
not get a chance to cool down, 
with the risk of the oil exceeding 
normal operating temperatures 
and stopping the turbine. Without 
active cooling, it can take several 
hours for the oil to reach normal 
operating temperature again, with 
lost production on the affected 
turbines as a result. 

Another issue related to high 
pitch activity is obtaining a 
steady oil flow over the return 
filter with less effective filtration 
as a consequence as well as 
the higher wear on the cylinders 
might draw higher levels of 
contamination into the system. 
The particle contamination in 
the hydraulic oil cause problems 

such as sticking valves and higher 
wear on the components, which 
again leads to unexpected shut 
down and increased O&M cost.

Optimized Energy 
Production with Oil 
Conditioning Unit
To avoid these problems, Fritz 
Schur Energy has developed an 
offline oil conditioning unit (OCU). 
This unit works independently from 
the pitch system, 
enabling a full-time 
filtration and locally 
controlled cooling of 
the oil from the oil 
tank of the hydraulic 
power unit. This 
ensures a much more 
narrow operating 
temperature of the oil, 
avoiding overheating 
and offering cleaner 
oil at the same time. 
Both have a positive impact on the 
operation and the lifetime of the 
hydraulic system. 

Increasing Annual Energy Production
Reducing O&M Cost
With the enormous sums being invested in wind farms, Annual Energy 
Production (AEP) is an essential factor that cannot be ignored. With two 
product inventions from Fritz Schur Energy, AEP and reduced O&M costs go 
hand in hand in the effort to optimize the wind turbine owners‘ investment.

With the OCU you will be 

able to control both the 

temperature as well as 

the contamination of the 

oil, ensuring a much more 

stable, reliable oil condition 

which leads to fewer 

unexpected shutdowns. 

“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 with  
   an annual revenue   
   + DKK 500 million 
› CEO Mads-Ole  
   Astrupgaard is also  
   Chairman of the Board  
   of the Danish Wind  
   Industry Association 
›  US Subsidiary  
   FS Energy, Inc, is  
   located in Dallas, TX. 

INCREASING ANNUAL ENERGY PRODUCTION REDUCING O&M COST
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Safe and fast O&M with Nitrogen 
precharging by N2B system
In all wind turbines with hydraulic pitch systems, 
accumulators are an integrated part of the system 
as power backup for pitching as well as stopping 
the turbine. To keep these in shape the pre-charge 
pressure of the nitrogen needs to be controlled and 
re-charged if necessary at the scheduled service 
visits to the turbine. The way it is done today may 
generate several issues and frustrations, such as:

• the risk of a standard commercial nitrogen bottle 
in the hub or nacelle tipping over

• inaccurate precharge pressure if the recharging 
is done too fast

• the need to bring more than one nitrogen bottle 
to the turbine, spending time craning up and 
down the bottles

• you typically end up returning up to half the gas 
to your supplier

• it typically takes two service technicians to 
operate the precharging of the accumulators

Fritz Schur Energy‘s new invention N2B System 
for precharging hydraulic accumulators is designed 
to face all these challenges combining a higher 
degree of safety with less time spent on O&M and 
better utilization of the gas reserve.

The N2B system consists of a Stationary Booster 
Unit and the Mobile Top-Up Unit as well as an 
optional Extender, all of which eases the service 
for the technicians.

Mobility & safety
The Mobile Top-Up Unit is 
safe to operate - and can be 
operated by only one person! 
The pressure bottle is 
protected in a case able to 
lie flat on the floor. You only 
have to enter the desired 
precharge pressure, and once 
the equipment is connected to 
the accumulator the process 
will continue automatically 
until the target pressure 
is reached. The speed of 
precharging is controlled 
minimizing the thermal effect 
and ensuring a more accurate 
precharge pressure. 

Time is money
With the OCU and N2B 
system we have made it our 
business to help you save 
money by preventing or limiting 
expensive shutdowns due to 
failure or maintenance. Bottom 
line: Increased production 
revenue and less O&M costs 
ensuring the best outcome 
for customers and end users. 
“And so it should be, when our 
common goal is a high yield,” 
says Robert Juul. ■

                         The Stationary Booster Unit connects to any size and shape commercial  

             steel bottle. This bottle is the supply unit for the Booster unit, which primary 

function is to pressurize the mobile top-up unit to 300 bar. The stationary unit and thus 

the charging procedure is intended to take place in the workshop. 

The Mobile Top Up Unit comes in a hard suitcase 

offering full protection during craning and use in the 

nacelle. This is the only equipment necessary for the 

service engineer when topping up the accumulators.  

By optional adapters the Mobile Unit can be connected 

to any type of hydraulic accumulator.

Oil Conditioning Unit

› Improved lifetime on 
   components in the    
   hydraulic pitch system 
› Improved lifetime on  
   hydraulic oil 
› Efficient continuous offline  
   filtration of the hydraulic oil 
›  Efficient continuous  
   cooling for the hydraulic   
   oil  - controlled by  
   independent thermostat 
› Higher uptime and thereby  
   increased earnings 
› “Plug and play“ installation  
   with all necessary   
   components 
› Customization to fit any   
   hydraulic pitch system

N2B System

Stationary Booster Unit 
› Stationary equipment -  
   located in service workshop 
› Distribution hub of nitrogen  
   from large bottle reservoir  
   to Mobile Top-Up Unit 
› Capable of emptying  
   reservoir bottles down  
   to 15 bar 
› Boosting the pressure on  
   Mobile Top-Up Unit to  
   300 bar

Mobile Top-Up Unit 
› Mobile equipment - to be  
   used in the turbine topping  
   up the precharge pressure  
   of accumulators 
› High-pressure gas vessel  
   in shape of a light weight  
   suitcase  
› Easy handling 
› Capacity of 300 bar/6,8 litres 

For further information please 
contact Technical Sales 
Manager Robert Juul:  
e-mail: rbj@fsenergy.com  
Tel: +45 3953 7077 



Fritz Schur Energy A/S
Glostrup, DK
E-mail: info@fsenergy.dk
www.fsenergy.dk

FS Energy, Inc
Dallas, Tx
E-mail: info@fsenergy.com
www.fsenergy.com

Aftermarket
Solutions
Reliable

- Hydraulics
• Supply of original Spare Parts  
• Preventive maintenance
• +25 years experience  
• Retrofit solutions   
• Consultancy  
• Track record 
• Training 
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