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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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Welcome to the second edition of TURBINE 
Magazine, and thank you for your continued 
support to make TURBINE a free and user-driven 
magazine for the wind energy industry.

In the first month of the new year, we were greeted 
by the wonderful news that Danish wind turbines in 
2015 collectively generated an amount of energy 
that corresponded to 42% of the Danish power 
consumption for that year. This is of course splendid 
news from an environmental point of view, but it also 
firmly demonstrates that the wind industry truly is 
able to contribute significantly to energy production 
and energy infrastructure on a larger scale than 
generally assumed, and that the conversion to 
renewable energy within a reasonable span of years 
is not a utopian pipe dream.

We hope this indicates that 2016 is going to be a 
prosperous year, especially to our contributors, 
but of course for the rest of the industry as well. 
And that touches upon one of the most significant 

points concerning TURBINE: to help each other 
expand the potential of wind power by making each 
and every wind turbine as efficient and profitable 
as possible. And that is where all the innovative 
suppliers in the wind energy industry are truly 
important: by helping to drive the industry and the 
technology forward by contributing with knowledge, 
expertise, and insight. We further hope you will use 
TURBINE Magazine as a platform to help inform 
the market about how your knowledge, technology, 
and products can contribute to making wind energy 
even more appealing and profitable.

Lastly, we wish all of our readers and contributors a 
prosperous 2016. ■

Editor: Rune Kvolsgaard  
Graphic Design: Bolette Ankeraa 
Cover Photo: flindt | kristensen 

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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Since September 2011, an 
exciting EUDP project has 
been underway to develop 
a practical way to detect, 
localize and predict damage 
to wind turbine blades. The 
associated cost of maintaining 
and repairing blades is a 
very real issue for wind farm 
operators and so far no 
remote inspection method 
has offered a viable solution. 
Thanks to the project, the 
best answer could lie in 
sophisticated algorithms using 

vibration measurements with 
considerable potential above 
and beyond the wind industry. 

 R educing the costs 
associated with wind 
energy is essential to 

becoming competitive and 
attracting investors. The industry 
is faced with various challenges 
in this regard, especially as 
the turbines (and their blades) 
become bigger. Wind farms are 
placed offshore, new materials 
and designs are introduced, 

transportation issues arise due 
to sheer size, and manufacturing 
defects occur – to mention just 
some of the challenges.

As the use of wind turbines has 
become more widespread, so 
has our understanding of the 
stresses and strains they endure 
over prolonged exposure to 
nature. A wind turbine is made 
up of thousands of components 
integrated into a finely balanced 
piece of engineering; any defect 
can result in a significant drop

Cutting-Edge Blade 
Maintenance
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in performance, leading to costly structural failures, 
safety issues and system downtime.

Even though some parts of a wind turbine are 
monitored, such as the gearbox and main bearing, 
there is currently no viable means to check the 
integrity of the blades beyond expensive manual 
inspections, typically once a year. OEMs and major 
industry operators such as DONG Energy, EON 
and Vattenfall are researching this, but so far any 
ideas to automate the process have been met with 
limited success. For this reason, the EUDP initiated 
a major project with Vattenfall, DTU Wind Energy 
and DTU Compute, Bladena, Total Wind, and Brüel 
& Kjær to find a solution.

BLADE MAINTENANCE – A 
NECESSITY, NOT A LUXURY
Even though they are designed to last for 20 years, 
damaged or faulty wind turbine blades can reduce 
overall productivity and have to be repaired. By 
carrying out a thorough yearly inspection, the 
operator reduces the risk of a catastrophic failure 
by highlighting issues and taking action before it 
becomes a serious problem that could result in 
costly repairs and lost revenue.

Blade damage is due to wear and tear from the 
natural elements and because of manufacturing 
defects and transportation. The most typical 
damage appears in the form of cracks and 
delamination. Wind turbine blades can be damaged 
or degraded by several factors. Over time, sand, 
ice, rain, sun and lightning constantly strike the 
moving blade and have serious adverse effects 

A 34 metre wind turbine blade in the test 

facility at DTU’s Wind Energy department’s test 

facilities, Roskilde
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on its leading edge and 
structure. Worse still for offshore 
installations, salt crystals can be 
a major cause of erosion and 
cause moisture diffusion within 
the blade structure. As a result, 
regular inspections and ongoing 
maintenance are not simply a 
luxury, they are a necessity.

MANUAL INSPECTION 
SHORTCOMINGS
The wind industry is growing fast 
– turbines and their blades have 
increased in size and numbers, 
and as a result, the industry 
demands greater equipment 
reliability. Consequently, wind 

farm operators and OEMs have 
been searching for a condition 
monitoring system capable of 
detecting adverse conditions 
and predicting failures, in order 
to help minimize risks and 
prioritize repairs.

Currently, there is no real-time 
health overview of blade fleets. 
For many operators, manual 
inspection continues to be the 
method of choice to determine 
the health of a blade. However, 
for many reasons this is not 
an effective solution. Manual 
inspection involves a hands-
on, visual check of the rotor 
blades that must be conducted 

by highly qualified technicians 
hanging from ropes or using 
special working platforms. 
In both cases, the methods 
not only require specialists 
well trained in both blade 
engineering and rope climbing 
(who are few and far between), 
but they also depend entirely on 
the ability to spot damage with 
the naked eye.

This means that the inspection 
process is limited to the surface 
of the rotor blade, or tapping 
the blade to get an idea of its 
structural integrity, both of which 
are widely open to human error. 
Furthermore, damage can occur 

A triaxial accelerometer mounted 

on the leading edge of a blade
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before or right after inspections and each blade has 
to be checked individually, which is time-consuming, 
costly, and dependent on weather conditions.

This kind of maintenance is also an expensive 
process due to system down-time. During 
inspections, the wind turbine has to be withdrawn 
from service for up to a full day and the process 
can only be performed under certain conditions 
(such as wind speeds of less than 10 m/s) by 
industrial climbers – in groups of three, due to 
safety rules.

Worse still, these issues are magnified for the 
offshore sector, where wind farms are considerably 
larger and the use of lifts and platforms is very 
difficult due to the swell of the sea. The marine 
environment itself makes working conditions 
psychologically and physically stressful and often 
the turbines are up to 200 km from land, so the 
timeframe for working on location is limited, and 
workers must be transported there by boat or 
helicopter every day.

TAKING UP THE AUTOMATION 
CHALLENGE
As a result, a variety of automated methods and 
technologies – known as structural health monitoring 
(SHM) – have been tried and tested in an attempt to 
find a better approach. SHM is a relatively new field, 
and there are only a few projects already running 
in other industries, such as monitoring bridges and 
buildings in seismic areas. Some of the techniques 
used for SHM elsewhere have been adapted for 
wind turbines with limited success, including strain 
gauges, acoustics, lasers and thermography.

The EUDP project to develop an automated 
solution included partners with specific skills and 
qualifications:

›  Vattenfall, Bladena and Total Wind: overall 
problem formulation, blade expertise, 
maintenance expertise

›  Total Wind: damage repair
›  DTU Wind Energy: mathematical modelling, 

access to a test wind turbine and test facilities
›  DTU Compute: statistical models, decision-

making algorithm, robustness to noise, and 
changes in environmental conditions

“The main challenge is 
detecting different types 
of blade damage while 

dealing with the noisy and 
changing environment in 
which the measurements 

are being made.” 
Lasse Lohilahti Mølgaard, PHD, M.SC.EE 

Senior Researcher, DTU Compute

What is the EUDP?
The EUDP is a Danish organization that supports 

the development of energy technologies that 

create growth, secure supply and enable Denmark 

to become independent of fossil fuels. With a 

budget of roughly EUR 250 million each year, the 

EUDP has been instrumental in helping Danish 

businesses to create world-leading solutions to 

both local and global energy issues.



An electro-mechanical actuator introduces mechanical 

energy into the blade. Here, the actuator is mounted 

inside the blade, on the inner surface of the spar cap, 

about 4 metres from the blade’s root
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›  Brüel & Kjær: overall project design and 
management, measurement equipment, long-
term monitoring, damage detection algorithms 
and prototype design and implementation

Working together, the teams behind the EUDP 
project developed a novel approach to the problem. 
This led to an effective potential solution for SHM 
of wind turbine blades that also has considerable 
potential above and beyond the wind industry. 
The approach was based on the premise that any 
structural change to the wind 
turbine blade (i.e., damage) 
will cause a vibration pattern 
that deviates from normal. This 
results in unusual vibrations 
that can be detected by sensors 
on the blade and measured; 
any deviation from the norm 
would suggest that damage has 
indeed occurred.

Initially, operational modal 
analysis (OMA) appeared to be 
an excellent tool for measuring 

these changes. However, tests showed that the 
process was not sensitive enough to detect and 
localize where the damage had occurred, and an 
alternative method was developed. In this new 
method, mechanical energy is introduced into 
the blade by means of an electro-mechanical 
actuator and the resulting vibrations are measured 
using accelerometers placed along the blade. 
This technique proved so effective it allows for an 
opening as small as 20 centimetres to be detected 
on a blade 34 metres long, even in the presence 
of environmental noise. Algorithms form the heart 
of the new method. To distinguish between actual 
damage and merely the effects of environmental 
noise, these algorithms are based on statistics 
collected from hundreds of careful measurements 
taken when the blade was in an undamaged state, 
during as many different weather and operating 
conditions as possible (a process known as  
‘model training’).

WORKING TOWARD AN 
INTELLIGENT, ACCURATE SOLUTION
This method points the way to a future solution 
that will enable vibration data to be gathered, 
pre-processed and transmitted wirelessly to the 
‘cloud’, which allows for quick data transfer, storage 
and processing. Based on advanced algorithms, 
several levels of analysis take place in the cloud, 

"Adaptive filtering methods in 

combination with powerful statistical 

learning models enabled us to build a 

system that proved very robust to the 

natural noise sources that are present 

in a real wind turbine."

– Lasse Lohilahti Mølgaard,  

PHD, M.SC.EE Senior Researcher, 

DTU Compute

Project: Structural Health Monitoring 

(SHM) for wind turbine blades

Who’s it for: The Danish Energy 

Technology Development and 

Demonstration Programme (EUDP)

Who’s involved: Vattenfall, 

DTU (DTU Wind Energy and DTU 

Compute), Bladena, Total Wind, 

and Brüel & Kjær

Time frame: September 2011 – 

March 2015
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and if damage is detected, a report is issued to 
the wind farm operator via a Web-based interface 
that details which turbine blade is affected and to 
what extent. Blade health monitoring will optimize 
the inspections and maintenance schedules, by 
providing the owner/operator with a unique ability 
to get a daily updated overview of the health of its 
asset, and constantly assess which blades need 
maintenance and when. This results in the ability to 
optimize a scheduled maintenance programme that 
decreases the cost of energy due to:

›  In-time inspections
›  Ability to optimize schedules in both peak and 

off-peak seasons
›  Technicians arrive ready to inspect blades 

already identified
›  Crane and/or vessels are mobilized for multiple 

inspections and sites
›  Repair of problem before compounding
›  Report/documentation/complete maintenance 

record in database, which improves knowledge 
and understanding of fleet health

›  Daily detailed assessment view that provides 

insight and ability to react to changes in  
health before damage compounds and  
becomes catastrophic

GOING A STEP FURTHER
Typically, damages are categorized according to 
guidelines which determine the necessary follow-
up, for example, in one category repairs must 
be immediate, while in another within a three- or 
six-month period. In order for the operator to 
categorize the detected damage and make a 
decision regarding the follow-up, he needs to know 
where on the blade the damage is located and if 
it is progressing or stabilized. In effect, the new 
method constantly monitors the overall health of 
the blades and alerts the operator when a fault 
occurs, enabling them to prioritize repairs and 
schedule a maintenance plan before it becomes a 
more serious problem.

Currently, the algorithm provides a rough damage 
localization. The next stage of the project is 
therefore to develop even more advanced 

The suggested technique is able to detect the shown damage: a 20 cm opening 

on the blade’s trailing edge, which is relatively small compared to the 34 metre 

length of the blade
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localization algorithms that can deduce exactly 
where the damage has occurred, even in its inner 
substructure. When done, this will help to give 
a more detailed overview of the blade’s health 
and enable operators to design the repair and 
maintenance strategy in a more cost-efficient way. 

HEALTHY BLADES, HAPPY 
OPERATORS – AND BEYOND
The outcome of the project represents a great step 
forwards for the industry and offers an invaluable 

new technique that will help operators maintain 
wind turbines at far lower costs and with improved 
reliability and efficiency. The solution fits all the 
criteria for an ideal SHM system, which is able to 
detect, localize and immediately alert the owner 
of damages in the blades. The system can be 
incorporated in new blades, or retrofitted into 
existing ones.

At this stage the project has produced a working 
prototype that is currently being tested on a real 
turbine. Further testing and development is required 
together with either an OEM and/or owner to make 
the working prototype into a commercial application.

In principle, the technique is directly transferable 
to other industries such as aircraft, satellite and 
space. Other potential areas could be hydro-
electric and high-speed rail. Of course, the future 
will reveal its true operational and commercial 
potential, but for now we’ll have to wait and see 
which direction the wind blows. ■

Inside the algorithm
The algorithm that determines whether 

or not the blade has become damaged 

compares the current vibration pattern 

against those of an undamaged blade. 

If the results are the same, all is well 

and we can be sure that the blade is 

fine; in contrast, if the measured states 

differ, we can suspect that damage 

occurred and that blade is in need of 

closer inspection and repair. 
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In the previous edition of 
TURBINE Magazine we gave 
a general description of our 
LiDAR technology and how it 
is applied to help reduce yaw 
misalignment and damaging 
loads, resulting in a general 
increase in energy production. 
In this article we would like 
to go a little beyond the bare 
basics of how we apply our 
LiDARs and further into the 

details concerning how we 
conduct our optimisation. We 
hope this will help clarify and 
demystify the optimisation 
process involving the Windar 
Photonics LiDARs.

 T he below case is what 
we consider a “standard” 
case; the case does not 

represent our most spectacular 
results, but more of an average 

scenario, where the asset owner 
can still reap a significant reward 
for utilizing Windar Photonics' 
LiDAR technology.

We offer our clients the option of 
having their turbines dynamically 
corrected by integrating the 
LiDAR with the wind turbine 
controller, allowing the LiDAR to 
adjust the yawing of the turbine 
continuously. Before the LiDAR 

Demystifying LiDAR 
optimisation

LiDAR mounted atop the nacelle
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is integrated, a static campaign is performed to 
gather the relevant data, which can be analysed 
further to present an idea about the general 
degree of misalignment and the potential energy 
production that can be derived from a dynamically 
aligned turbine. The below case describes how we 
perform the initial measurement campaign before 
the LiDAR is integrated with the controller in case 
of retrofit installations; the process is of course 
vastly different for direct integration at the design 
stage of the wind turbine.

The case turbine
The LiDAR was installed on a 2MW turbine in a 
Spanish wind park that is part of a larger complex 
consisting of several wind farms. Furthermore, 
the turbine where the LiDAR has been installed is 
neighbouring on two other turbines. The measuring 
campaign was initiated on the 22nd of July, 2015; 
the data utilized for this case was gathered from 
the 22nd of July to the 17th of September, 2015.

Data collection and data filtering
Two data sources were used for the analysis of the 
turbine: SCADA data from the relevant wind turbine 
supplied by the wind turbine owner, and data from 
the WindEYE™, which includes both the physical 
data from the wind speed and wind direction 
measurements, and logging quality statistics 
that describe the occurences where the LiDAR's 
beams were obstructed by the turbine's blades or 
corrupted by environmental influences.

The WindEYE™ measures wind speed and wind 
direction, but the raw data needs to be analysed 
and filtered before anything can be concluded 
concerning the potential yaw misalignment of 
the turbine. Before the data can be filtered and 
analysed, it is necessary to convert the data of the 
LiDAR to match the temporal resolution of the data 

from the SCADA system to make the two data 
sets comparable.

The first step of the analysis is to identify and filter 
out observations from the LiDAR and SCADA data, 
where the wind turbine was inactive or disturbed by 
other factors than the natural terrain effects.

Secondly, any potential disturbances from nearby 
turbines that might affect the measurements from 
the LiDAR are filtered out. The turbine where the 
LiDAR was installed is situated next to two other 
turbines, which might distort the measurements of 
the LiDAR due to the wake effect. To prevent this, 
the wake sectors are identified and registered in 
regards to the further analysis.

Data availability
Additionally, part of the analysis process is to 
evaluate the data from the LiDAR in terms of 
data availability.

Initially, the uptime (the timespan the LiDAR has 
been operational without hardware failures) of the 
LiDAR is computed. In this particular case, the 
availability of the system was 99.5%, where the 
unavailable information is accounted for due to 
interruptions in the turbine's Internet connection. 
However, the missing data caused by the lack of 
the Internet connection is not completely lost, but 
stored on-site in the system's computer, where it 
can be collected manually.

Secondly, an exploratory analysis of the logged 
data is performed to evaluate the overall quality 
of the data. During this process, potential logging 
artefacts (anomalous data caused by complex 
environmental conditions) are identified. After the 
the analysis, 82% of the data was considered 
“good data” that can subsequently be subject to 
further analysis. 
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Yaw misalignment estimation
Estimating the potential yaw misalignment is 
possible after the data has been filtered for non-
operational conditions and wake situations. The 
remaining wind-data is averaged out in intervals of 
3 minutes, as the 3 minute interval corresponds to 
the expected yawing frequency of the turbine.

The yaw misalignment is analysed as a function of 
the wind speed; in this particular case, the analysis 
was focused on estimating the yaw alignment within 
a range of wind speeds between 4 m/s and 13 m/s.

In figure 1 the yaw misalignment results are 
listed with an interval of 1 m/s. The absolute 
mean degree of misalignment for the turbine was 
estimated at 5.01°C.

Dynamic correction simulation
The campaign was conducted to determine the 
initial degree of yaw misalignment. After the initial 
measurement campaign it is an (recommendable) 
option to integrate the LiDAR with the controller, 
which enables the LiDAR to continuously measure 
and correct yaw misalignment. When LiDAR 
integration is simulated, we end up with an 
absolute mean misalignment of 4.84°C, as shown 
in figure 2.

The results for both the measuring period and the 
simulation are displayed in table A.

Power production gains
By utilizing the previous results, it is possible to 
estimate the potential wind power production 
gain through the relation between realignment 
and power production, and by utilizing a Weibull 
distribution (with the relevant parameters provided 

Yaw misalignment - Iberdrola 6 / 13

3 Yaw misalignment estimation

In this section we estimate the yaw misalignment for the test wind turbine. Pe-
riods of time corresponding to non-operating conditions and wake situations were
filtered out as explained earlier. Wind data, namely the wind speed estimates
along the two lines-of-sight of the lidar, were averaged over 3 minute intervals as
we assumed that the wind turbine could yaw at such frequency.

The yaw misalignment is here analyzed as a function of the wind speed. The
cut-in wind speed of the G87 turbine being given at 4 m/s and the rated wind
speed at 13 m/s (see Gamesa (2008)), we focused our analysis for estimating the
yaw misalignment within this range of speeds.

Figure 4 and Table 2 present the yaw misalignment results per interval of 1 m/s
from July 22 to September 17. Note that, the mean yaw misalignment for wind
speeds from 4 to 13 m/s is 7.1o and the mean absolute yaw misalignment is esti-
mated at 5.01o.

Figure 4: Estimated yaw misalignment as a function of wind speed before (left plot)
and after dynamic realignment simulation (right plot) of the test the turbine.
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Figure 2



DEMYSTIFYING LiDAR OPTIMISATION TURBINE MAGAZINE  17

by the wind turbine owner) to 
estimate the probability of the 
wind speed per bind of 1 m/s. 

The result for this particular 
case was an estimated increase 
of the annual energy production 
by 1.51%.

In table B we have 
summarized the results from 
the measurement period. We 
hope this small look behind the 
scenes has helped demystify 
the optimisation process of the 
Windar Photonics' LiDARs. 
You are more than welcome to 
contact us through 
www.windarphotonics.com if you 
have any questions concerning 
the optimisation process you 
would like to have answered. ■

Power production gains

By utilizing the previous results, it is possible to estimate the potential wind power production gain 

through the relation between realignment and power production, and by  utilizing a Weibull distribution

(with the relevant parameters provided by the wind turbine owner) to estimate the probability of the 

wind speed per bind of 1 m/s. The result for this particular case was an estimated increase of the annual

energy production by 1.51%.

In Figure XX we have summarized the results from the measurement period. We hope this small look 

behind the scenes have helped demystify the the optimization process of the Windar Photonics' 

LiDARs. You are more than welcome to contact us through www.windarphotonics.com if you have any

questions concerning the optimization process you would like to have answered.

Power production gains

By utilizing the previous results, it is possible to estimate the potential wind power production gain 
through the relation between realignment and power production, and by  utilizing a Weibull distribution
(with the relevant parameters provided by the wind turbine owner) to estimate the probability of the 
wind speed per bind of 1 m/s. The result for this particular case was an estimated increase of the annual
energy production by 1.51%.

In Figure XX we have summarized the results from the measurement period. We hope this small look 
behind the scenes have helped demystify the the optimization process of the Windar Photonics' 
LiDARs. You are more than welcome to contact us through www.windarphotonics.com if you have any
questions concerning the optimization process you would like to have answered.

The LiDAR sensor situated between the legacy 

wind sensors

Table B

Table A



Cross-cultural project 
partnership
DEIF Wind Power Technology 
has recently taken part in 
a project where 30 new 
GL certified turbines with a 
total capacity of 75MW was 
commissioned for one of 
Europe’s largest wind farms, 
Blaiken Wind in Sweden. In 
partnership with Dongfang and 
Skellefteå Kraft, DEIF efficiently 
helped to commission the 30 
turbines within 12 months. 
DEIF Wind Power Technology 
delivered and integrated the 
complete electrical system for 
the project, whereas Dongfang 
supplied the turbines, which 
have been GL certified in 
China, based on a collaboration 
between DEIF and the TÜV 
SÜD certifying body.

Part of DEIF's role in the 
project was integrating the pitch 
and turbine control systems, 
including a de-icing system for 
sustaining full functionality in very 
cold temperatures, which was 
performed by an on-site team of 
DEIF engineers with the required 
technological know-how.

Complete system 
integration & 
technological know-how
DEIF Wind Power Technology 
constituted a strong competence 
in securing the turbine 
components for the complete 
system in Dongfang’s turbines 
for the wind park. The entire 
system is built on the integration 
of DEIF's technologies: Turbine 
and Pitch Control, Park Control, 

and SCADA system. An integral 
part of the integrated technology 
is the Wind Park Control System, 
which ensures both a stable 
power production and a reliable 
transmission to the grid after the 
commissioning of the turbines.

In order to facilitate this, the 
Wind Park Control System has 
been built to comply with the 
Swedish criteria and local grid 
code requirements for energy 
production and integration 
with the electrical grid. The 
entire purpose of the project is 
to secure a safe and reliable 
production of clean energy for 
thousands of households in 
Northern Sweden.

Commissioning 75 MW for 
Swedish Blaiken Wind Farm
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FACTS, DEIF WIND POWER TECHNOLOGY:
•  Develops and builds state-of-the-art 

solutions for the complete integration of 
the electrical system in wind turbines

•  Commissioned 1500 turbines world wide 
in 2015, which corresponds to 4 turbines 
per day. In 2016, 2000 turbines will be 
commissioned and 400 turbines will 
be upgraded

 
•  Commissions wind parks with capacities of 

>200 MW
•  Supplies Turbine Control system designs for 

turbines from 50 kW up to 7 MW
•  Acts as a global partner in Europe, US, 

and Asia

DEIF Wind Power Technology's business model is focused 
on delivering critical key components, such as the pitch 
drives and the main turbine controller. We make a big 
difference for our customers by being an active partner in 
designing and approving the electrical system in the turbine. 
A process that should be fast and fulfill all new safety 
standards, but without adding unnecessary costs or delays«.

– Christian Nielsen, Managing Director
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Integrated Motor Drive – IMD
Wind turbine pitch servo drive with integrated 
safety, distributed I/O and cold climate 
specifications for a robust pitch system.

Features
›  Position, speed, and torque control
›  Static and dynamic current limit
›  Distributed I/O over CAN Bus
›  ISO 13849 Safety compliant
›  Integrated EMC mains filter
›  Integrated ballast resistor
›   DC power supply for 24V auxiliary voltage
›  Robust construction with extended vibration and 

temperature spec.
›  Operational temperature: -30°C to +70°C
›  Applicable as a pitch motor drive or a yaw 

motor drive

Advanced Wind turbine  
Controller – AWC 500
The AWC 500 is a robust wind turbine controller 
with extended temperature range, vibration 
robustness, and a market leading electrical 
immunity that makes the platform unique for use in 
wind turbine environments.

Features
›  Cold start-up/Operating temperature: -40 to +70°C
›  Climate: 55°C 97% RH condensing
›  Altitude: < 4000 m
›  Vibration: 2.1 g (3.2 to 50 Hz) 1.0g (13.2 to 

100 Hz)
›  Shock: 50 g, 11 ms, half sine
›  Bump: 25 g, 6 ms, half sine
›  Direct 3-phase 690 V voltage and 1/5A 

current measurement, with class 0.5 Power 
measurement

›  Fully EtherCAT-based I/O and CAN, SSI, TCP/IP, 
RS-422/485 communication interfaces

›  Operating system software with fail-safe update
›  Fault-tolerant file system
›  Open software development with Linux, C/C++, 

CODESYS (IEC 61131-3)

The components utilized for the integration with the complete system 
are developed and integrated by DEIF Wind Power Technology.

Complete System Integration
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Wind Turbine Park Control
Wind Park Control for optimized energy production 
with control functions for a safe and reliable grid 
integration.

Generates an accurate and fast power control 
of the complete wind park with the integration of 
weather forecasts to predict the power production, 
allowing the grid operator to have as much 
information for planning as possible. DEIF Wind 
Park Control complies with the demands of grid 
integration and are standardized in IEC 61400-25-2 
with the following:

Features
›  Active and reactive power
›  Grid Frequency Compensation
›  Constant Reactive Power Control
›  Delta Power Control
›  Power Factor Control
›  Voltage Control

SCADA System Solution
The SCADA system provided by DEIF is a 
complete solution with all the functionalities 
required to operate a modern wind park. It includes 
live monitoring of all turbine states, variables, and a 
park overview.

A new snapshot functionality was added to the 
SCADA system for the Blaiken Wind Farm, which 
enables the operator to analyze a given faulty 
situation directly in the SCADA system by utilizing 
the snapshot function.

The SCADA system includes all necessary reporting 
tools, so that the turbine owner can document the 
operational performance and efficiently locate the 
causes for failures and stoppages.

Features
›  Park overview
›  Park control
›  Turbine overview
›  Turbine control
›  Log viewer
›  Report



Pitch System Design
DEIF Wind Power Technology 
offers a tailor made solution 
for pitch design. The primary 
functions of the pitch system are 
to optimize the power production 
and to stop the wind turbine in 
maintenance and emergency 
situations. The pitch system 
is designed to match the wind 
turbine design, specifically with 
the purpose of optimizing the 
operation under the following 
conditions: high wind, medium 
wind, low wind, extraordinary 
situations such as LVRT (Low 
Voltage Ride Through) conditions, 
and emergency stops.

Pitch Drive Built to Last
The Integrated Motor Drive 
(IMD) is designed to operate in 
harsh environments. DEIF builds 
according to maritime standards, 
which are stricter than 
industrial standards in terms of 
temperature spanning, EMC 
immunity, shock and vibration 
resistance, etc. Therefore, the 
IMD represents a more robust 
and reliable solution than an 
ordinary industry controller, 
making it ideal for offshore 
and onshore wind turbine 
installations. The IMD operates 
in -30 to +70°C and can be 
stored from -40 to +85°C. The 
durability of the hardware is 
verified by HALT testing (Highly 
Accelerated Life Test). The IMD 
includes 5 years warranty.

Functional Safety
The IMD performs a vital 
function in the electrical pitch 
system, controlling the blade 
angle during turbine operation 
and in safe stop situations. 
In modern wind turbines 

ranging from kW to MW, the 
pitch system is the only brake 
capable of stopping the wind 
turbine during operation. This 
makes the pitch drive a safety-
critical component. The IMD 
complies with the ISO 13849 
safety standards due to the 
failsafe hardware resulting 
in a high MTTFd and a high 
performance level. The drive 
has been designed to provide 
the highest safety possible, 
offering redundant safety chain 
I/O, automatic safety home 
run function and RFE/ RUN for 
direct hardware control.

Reliability
To provide maximum reliability, 
DEIF’s pitch system is based 
on a minimum of components. 
The simplified system allows 
for increased service intervals 
and requires fewer components 
on stock for servicing the pitch 
system. ■

Pitch System Design

22  TURBINE MAGAZINE PITCH SYSTEM DESIGN



ONE STOP FOR 
ACCOMMOCATION, 
FACILITIES AND SERVICE

 ACCOMMOCATION
We research the area thoroughly and 
find a solution that fits your needs 
and budget. The possibilities are 
many – it could be a camp, a project 
hotel, hotel management, apartments 
or chalets.

 FACILITIES ON SITE
Whatever on-site facilities  
you require, Site Facility can deliver 
them – and they will be ready for 
when your staff moves in. Be it 
an office and office furniture, a 
workshop, warehouse, canteen or 
changing facilities.

 SERVICE
There is always a need for services, 
on-site as well as in connection 
with accommodation. Regardless 
of whether we have delivered the 
facilities or you already have  
them, we can take care of services 
such as cleaning, laundry, shuttle 
bus, events, camp management.

YOUR CHALLENGE – OUR SOLUTION 
Our sales and project management teams work closely with you to 
pinpoint a solution that exactly fits your needs and your budget. We will 
do the research and present you with different options that match your 
requirements. When we finally set the plan in action, you and your staff 
can focus 100% on the project at hand – and leave everything else to 
Site Facility. If changes or new requirements should arise along the way, 
you will only have one point of contact  – we will take care of the rest.



PREVIOUSLY KNOWN AS AVN ENERGY – BUT STILL DEDICATED TO HYDRAULICS

Hydratech Industries Wind Power is known 
in the wind turbine industry as a leading 
developer and supplier 
of hydraulic pitch 
systems. The 
company was born 
with hydraulics as a 
key part of its DNA. 
Throughout our 
history, we have been 
at the forefront of 
the development of 
high-end hydraulic 
equipment for the 
wind turbine industry. 
We were born as 
AVN Energy, which 
is why you see the 
AVN Energy name on 
stickers on thousands 
of pitch cylinders in 
thousands of wind 
turbines around 
the world.

 S ince Hydratech became a part of 
Hydratech Industries in 2012, under the 
name Hydratech Industries Wind 

Power, we have gained such 
a momentum that today we 
are the leading developer and 
supplier of hydraulic pitch systems.

Our position on the market is the result of our 
commitment to hydraulic technology, and our 
dedication to continuously improving hydraulic 
technology has resulted in strong relations with 
leading wind turbine manufacturers in the industry. 

We are proud of our market position, which we 
work hard every day to earn.

Our way into China
Our market position, 

commitment and 
dedication have also 
paved the way to 
China. When AVN 
Energy became part of 
Hydratech Industries 
in 2012, it also meant 
becoming part of a 
global company with 
hydraulic cylinder 
manufacturing 
in China.

We have successfully 
used the local presence 

in combination with a 
dedicated effort to earn 

the trust of some of the largest 
Chinese wind turbine developers.

This means we are now discussing 
hydraulic pitch systems with 

several of the leading 
Chinese wind turbine 

developers and manufacturers 
- with deliveries already on the way.

This is of course a huge step forward for us. It 
puts us on the map of the biggest turbine market 
in the world, diversifies our customer portfolio 
and reinforces our commitment and dedication to 
hydraulic pitch systems.

Previously known as AVN Energy 
– But still dedicated to hydraulics
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Hydraulic vs. electric pitch systems
Generally, there are two types of pitch systems 
in use with turbines today: hydraulic and electric. 
Traditionally, the Chinese wind turbine developers 
have been using electric pitch technology. But, 
as turbines get bigger and bigger, the safest and 
most reliable pitch system is based on hydraulic 
technology.

This is due to several advantages of a hydraulic 
pitch system compared to an electric pitch system:

›   Lowest total cost of ownership helps 
lowering LCOE

›  Higher energy density on hydraulic pitch systems 
compared to electric pitch systems

›  Thus lower installed power per blade on 
hydraulic pitch systems compared to electric 
pitch systems

›  Less components compared to an electric  
pitch system

›  More simple and reliable Fail Safe function
›  No backlash in the pitch mechanism
›  Easy to operate, understand and maintain, also for 

the service crew

The right spare parts, at the right 
time, and at competitive prices
It is no secret that we are very focused on the 
aftermarket part of our business. With several 
thousand wind turbines equipped with our pitch, 
yaw, brake, and cooling systems worldwide, which 
we have supplied throughout the years, we want 
to make sure that when it is time for our parts to be 
exchanged, they are exchanged with original parts 
from Hydratech Industries (the former AVN Energy).

The Global Wind Service Team of Hydratech 
Industries has built momentum over the past year, 
and a strong team of dedicated and highly skilled 
team members, located in both Denmark and the 
US, is already supporting the global service and 

after sales market regarding cooling, hydraulic 
components, and assemblies.

In our fully equipped work/repair shops we are 
performing refurbishments of complete assemblies, 
as well as repairs and testing, which allows us 
to advice our customers concerning the different 
solutions we can provide.

We all know that a high degree of efficiency and 
availability of the turbine is of utmost importance to 
the turbine owner. Thus, access to the relevant spare 
parts, at the right time, are important parametres in 
minimizing down-time, when performing both regular 
maintenance and technical support.

DID YOU KNOW?……
The former AVN Wind Energy hydraulic 
components and assemblies for NEG 
Micon Turbines are available directly from 
Hydratech Industries Wind Power.
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With an increased stock level in both Silkeborg, 
Denmark and Robertsdale, USA, we are building 
momentum to supply and support our customers 
with the critical components required for regular 
maintenance.

The first step for sourcing the correct components 
is direct access to the relevant documentation, 
which is attainable by contacting our team in either 
Silkeborg or the US. The team members of the 
Hydratech Global Service Team have extensive 
experience with wind energy related hydraulic 
applications, and are ready to support you in 
facilitating the best possible solution to meet your 
needs for aftermarket maintenance and service.

A familiar face
Our service team was present at several trade 
shows this year, including AWEA 2015 in Orlando, 
Husum Wind fair 2015, EWEA 2015 in Paris and 
Quo Vadis 2015 in Barcelona. At the expos, we 
realized that it was not common knowledge among 
the Independent service providers that Hydratech 
Industries Wind division is the supplier of these 
hydraulic assemblies or single components.

At the trade show in Husum, we displayed a few of 
these assemblies, which a lot of technicians and 
other experienced operators recognized just by 
passing our booth. As our Head of Global Service, 
Bjarne Nyborg Nielsen reported: “It was like seeing 
people looking at an old familiar face and smiling, 
when they recognized the assemblies used in the 
NEG Micon Turbines.”

Additionally, many were surprised that Hydratech 
Industries is now the ‘go to’ manufacturer, supplier, 
and specialist of these components.

In January 2011, the AVN wind division was 
acquired by Hydratech Industries, and the entire 

range of AVN Hydraulic components for NEG 
Micon Turbines are now being manufactured and 
supplied by Hydratech Industries Wind Power.

However, technicians will still see the tag on the 
components saying “AVN Hydraulic” - but instead 
of contacting AVN, Hydratech Industries Wind 
Division in Silkeborg should be contacted for 
support and spare parts. ■

Head of Global Service, Bjarne Nyborg 

Nielsen, between old and new. Between 

a B1113 Blade Tip Hydraulics for 

NM48/750 and a power pack for a 6 

MW Turbine.



Examples of NEG Micon hydraulics 
now supported by Hydratech Industries, 
which are specific versions of:

NM72-82 Hydraulic pitch system
NM72-82 Yaw and Brake hydraulics
NM44-750 Blade Tip Hydraulics
NM64-C1500 Yaw Brake Hydraulics
NM48-750 Blade Tip Hydraulics
NM48-750 HSS Brake Hydraulics
NM52-900 Blade Tip Hydraulics
NM52-900 HSS Brake Hydraulics

For acquiring components, complete assemblies, 
technical advice, documentation etc. please contact 
our dedicated service team who is ready to support 
your inquiries. Send your inquiry to 
servicehwp@hydratech-industries.com 
and you will be contacted promptly by one of our 
specialists.

› Pitch Cylinders
› Filters
› Burst Discs
› Valves
› Accumulators
› Pumps
› Motors
› Upgrade Kits
› Complete Hydraulic Units

Our dedication and commitment to 
continuous product development 
means that we are focusing very 
much on providing upgrade kits to 
add extra value when exchanging a 
spare part or providing preemptive 
maintenance.

Regular Maintenance Supply

› More than 30 years’ experience
› Competitive prices
› Technical support
› Spare parts & repair
› Online access to documentation

Contact us 24/7
servicehwp@hydratech-industries.com

“We don’t just sell 
wear and tear parts. 
We sell added value 
and cost savings.”
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Development and engineering of workable solution

flindt-kristensen is an engineering company with offices in 
Munkebo and Aarhus. We employ 12 engineers and 
have more than 10 years of experience within the wind and 
offshore industry

› Analysis and FEM 
› Blade Design
› Design and Development 
› Certification
› Documentation

www.flindtkristensen.dk



AGILITY AND HIGH QUALITY STANDARDS ARE THE KEY DRIVERS

flindt│kristensen brings 
technology, methodology and 
engineering principles into the 
expanding market of wind and 
offshore energy. Our specialized 
team of experienced engineers is 
your guarantee that our solutions 
always meet established design 
guidelines and international 
quality standards

 F our years ago, 
we established 
flindt│kristensen, an 

agile engineering company, 
and we now have offices 
in Munkebo and Aarhus. 
The company employs 12 
engineers and has more than 
10 years of experience within 
the wind and offshore industry 
amongst others. We strive 

to be a competent and highly 
reliable partner in both long-
term development processes as 
well as specified assignments 
with short deadlines. Being 
small gives us the advantage 
of keeping the development 
processes agile. To us, it is crucial 
that the progression from idea to 
delivery is as lean as possible.

Last year flindt│kristensen 
moved from central Odense to 
Lindo, a 6.4 million m2 industrial 
park and harbor area just north 
of Odense. Lindo is home to 
more than 100 companies and 
offers specialized facilities for 
offshore and heavy industries. 
Being close to key players 
within the industry in such a 
highly specialized industrial 
environment as Lindo gives us 
a unique insight and hands-on 
experience with the industry.

Specialists in the wind 
and offshore industry
Though flindt│kristensen takes 
on assignments from a wide 
range of companies, our key 
expertise is within the wind 

Agility and high quality  
standards are the key drivers
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"We are 
driven by the 
development 

and engineering 
of workable 
solutions"

Offshore test and implementation of DNV-GL certified 

temporary storage area on already installed turbines 

 Fall 2015



AGILITY AND HIGH QUALITY STANDARDS ARE THE KEY DRIVERS

and offshore industry. We are proud to be working 
with some of the most influential players within the 
industry such as MHI, and from this year on we are 
also taking on due diligence assignments with one 
of the world’s largest energy providers E.ON.

Our team has proven track records in wind turbine 
technology, R&D, and manufacturing, and we have 
a proven successful record on bringing technology, 
methodology and engineering principles into 
the wind turbine industry. Our engineers have 
substantial knowledge on the wind and offshore 
industries and have specialized experience in 
developing ready-to-use solutions.

flindt│kristensen aims at developing new and smarter 
solutions. Our costumers usually approach us with 
tentative ideas, problems that needs to be solved 
with short notice, or patents that they want to develop 
into actual and clever products. One such product 
is the Bladeguided crane basket that provides 
safe access to wind turbine rotor blades during 
maintenance and repairs. Another successful product 
is the suspended crane basket; when attached to 
transition pieces (TP), the basket expands the usable 
working space for the technicians.

Meeting international standards
Our ambitions are always to provide high quality 
solutions and products that generate genuine value 
for the end customer. Product certification and 
compliance are essential to our business, and to 
ensure efficiency and consistency in our solutions. 
Our engineers have extensive experience in 
dealing with certifications agencies such as DNV-
GL. We can also offer in-depth knowledge of 
established guidelines for designing and analyzing 
wind turbine structures - as well as other structures. 
Our persistent focus on meeting recognized 
standards of quality and our aspirations to keep 
the development process dynamic and agile is the 
genuine trademark of flindt│kristensen.

By understanding the applicable standard and 
designing accordingly, any given product can be 
certified. flindt│kristensen can provide assistance 
with understanding the industry standards and help  
drive the design process towards certification by 
complying with the industry standards. ■

30  TURBINE MAGAZINE

Certificate no.
DA-GL-VI-2-2-6-00412-0

For further information, please visit 
flindtkristensen.dk or please contact 
Jesper Flindt +45 27 20 20 39



Test of DNV-GL certified manbasket for bladeguided 

repair and inspection  

Summer 2015



GLOBAL SUPPLIER OF PROFESSIONALS FOR THE WIND POWER INDUSTRY

 D o you recognize the situation when a 
project is stalling, because the installation 
technicians you hired through a manpower 

agency are not as qualified as promised? Or they 
can’t communicate properly during the assignment 
because they speak different languages? Vento 
Energy Support is on a mission to stop this from 
occurring, by simply providing an alternative to the 
inefficient and costly scenario mentioned above.

Founded in February 2012 by Henrik Brink and 
Jesper Østergaard, Vento Energy Support is a 
global supplier of professionals for the wind power 
industry. Vento’s management has more than 
18 years of experience within the wind industry - 
working as field technicians, supervisors, and at 
management level. Henrik and Jesper know how 

hard it is to keep wind projects on track. They have 
been out there themselves and they have come 
across their share of poorly managed projects. 
Striving (or forced) to be continuously more cost-
effective, many project leaders turn to manpower 
agencies for assistance and choose the company, 
which is offering the lowest hourly rates.

“We have seen this go very wrong on a number of 
projects. Choosing an incompetent subcontractor 
can cause project delays, quality issues and may 
even overturn an otherwise well-planned budget,” 
says Operational Manager Jesper Østergaard. “We 
have experienced that we have been hired into 
ongoing projects, where the time-frame is not being 
met and the communication on site is almost non-
existent. It requires a lot of effort to get such sites 
back on track again. But really, why not do it right 

Global supplier of professionals 
for the wind power industry
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from the beginning? Experienced and qualified 
workers are not that expensive – especially not 
compared to the total project costs associated with 

an unqualified workforce! Our specialists manage 
projects in a professional manner and will ensure 
that the assignment is completed within the given 
timeframe. Choosing the best site leads available 
has a huge effect on the progress and quality of 
wind projects.”

Based on knowledge, industry insight, and 
experience, the Vento team provides customers with 
high quality services within the following business 
areas: Wind Power Specialists, Blade Service, 
Technical Support, Service, O&M, Sales of Spare 
Parts & Second-hand Turbines. The very core of 
the business is the specialists for the installation of 
wind power projects. Vento supports the installation 
of both onshore and offshore projects worldwide 
and provides dedicated and highly qualified 
Technicians, Site Managers, Supervisors and 
Client Representatives. Vento’s staff is selected 
based on a number of strict requirements and 

Vento’s customers are some of the 

largest players worldwide within 

development, manufacturing, and 

operation of wind power projects. 

Having established a strong standing 

in the market, Vento Energy Support 

provides skilled Site Managers and 

Supervisors for leading turbine 

manufacturers and utility companies.
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corporate values. Vento is very proud of providing 
more than just manpower - instead Vento provides 
professionals with the proper background, skills and 
experience, the necessary certificates, and not to 
forget - the right mindset.

Henrik Brink, the Managing Director says: “We 
believe that proper installation, service and 
maintenance are crucial in maximizing the return 
from a turbine throughout its lifetime. We created 
Vento Energy Support to honor old-school values 
like reliability, punctuality, workmanship, and 
fairness. We think it is a matter of reacting promptly 
and professionally in all situations and we take 
pride in delivering a high quality service. Since our 
launch in 2012, we have expanded continuously, 
due to the demand of our service, and we now 
have activities on four different continents. Our goal 
is to serve our clients with customized solutions that 
make a difference in the wind energy industry.” ■

Vento is ISO 9001 and 14001 certified, which 

guarantees high standards of quality and 

environmental management.





MAKING LIFE ON SITE EASIER

 T he idea came from the wind industry: wind 
farms were being built in increasingly remote 
locations. Transportation times for workers to 

the nearest hotel were becoming longer and longer. 

“By arranging accommodation close to customer 
sites, we could see that we were able to save our 
customers a lot of the inefficient time being spent 
on transportation. Flexibility also increases when 
you live close to the site as it is easier to work 
several shifts or to return to the site later in the day 
if work is disrupted by strong winds, for example," 
explains Jakob Heskjær who founded Site Facility 
in 2009 based on this philosophy.

“In the beginning, we concentrated solely on 
accommodation. From small camps for up to 50 
people and up to large camps for several hundred 
employees. The hotels are always customised to 
match the requirements and budgets of 
the customer.”

From hostels to three-star hotels
Site Facility has set up site hotels that most of 
all resemble hostels. But the company has also 
supplied hotels featuring individual rooms with 

ensuite bathroom and television, common areas 
with cinema, fitness centre, sports facilities, 
game room and barbecue area. One customer 
even enquired about the possibility of including a 
swimming pool. Cleaning and washing services for 
both employees’ own clothes and work clothes can 
be included, if required. Some camps have also 
required fencing and security guards.

“We are usually able to supply precisely what the 
customer requires. But by now we also have so 
much experience that we know what works. A fast 
Internet connection and food are always priority 
areas to focus on, for example. When you are far 
from home for many weeks at a time, it is good to 
be able to Skype your family, stream films and eat 
delicious food every day,” says Jakob Heskjær who 
points out that healthy food and excellent leisure 
options contribute to ensuring motivated and 
focused employees.

Making life on site easier
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A whole host of details need to be managed on a construction 
site. Site Facility is a turnkey supplier offering everything from 
accommodation and facilities to service options.

“We make it easier for 
our customers to focus on 

their core business,” 
says CEO Jakob Heskjær 
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Saving the site manager time
Although the wind projects are becoming larger and 
larger, customers also ask for Site Facility’s help on 
smaller projects – involving such small employee 
numbers that a dedicated hotel is not viable.

“On those projects, we offer hotel management 
instead. This means identifying the hotels, 
negotiating good prices, ensuring continuous 
bookings and making changes during the project. 
When needed, we have an employee on site to 
help with things like shuttle service, washing, 
events etc. This saves the site manager a great 
deal of time that would otherwise be spent dealing 
with practical issues. Sometimes accommodation 
is also provided in huts or apartments where Site 
Facility handles all the practical aspects, such as 
cleaning and washing.”

Focusing on core business
As Site Facility built up its customer base, 
customers started to want other services, e.g. 
facilities on site, such as offices – complete with 
fixtures and fittings, Internet connections etc. – 
canteen and changing rooms. On top of this come 
the services, such as cleaning of the facilities or 
lunch served on site.

“Our philosophy has always been to make things 
easier for our customers. In the beginning, this only 

applied to accommodation, but the next logical step 
was to offer other facilities and services as well. We 
did this to take some of the practical burdens away 
from the customers so that they could focus on 
their core business,” says Jakob Heskjær.

That is why Site Facility now offers warehousing, 
mobile factory units and workshops. Site Facility 
is also able to handle just the servicing if the 
customers themselves have accommodation or 
facilities on site.

“We were founded on the philosophy of making 
things easier for the customer. And we still believe 
in that. Now we just have an even wider palette 
of options. And because we are used to solving 
complicated issues, we usually have a creative 
approach and identify solutions that the customer 
may not have thought of. This creates value for our 
customers – and thereby also for us,” says 
Jakob Heskjær. ■

FACTS

Did you know that...:
›  Workers on large construction 

projects living in camps are less likely 
to be involved in an industrial accident

›  Commuters have 20% more chance 
of being involved in an industrial 
accident compared to workers living 
in camps

›  The more hours of sleep employees 
get per night, the better they will 
feel mentally and the higher their 
energy levels will be

›  There is a clear correlation between a 

strong social network and good health

(Source: AT Report no. 2-2003: Working 
Environment, Health and Camps)
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At Windar Photonics one of our goals has been 
to develop a remote LiDAR sensor that can help 
reap more energy from already existing assets 
by continuously optimising, amongst others, 
the yawing of the turbine, which is possible due 
to the integration between the LiDAR and the 
controller. Though we do hear the voices on 
the market who consider static yaw correction 
sufficient for their assets, and are therefore 
not interested in integrating the LiDAR with 
the control system. Windar Photonics believes 
that our customers know best when it comes 

to their own assets, and to meet the market’s 
demands for static yaw optimisation, Windar 
Photonics has initiated the LiDAR Optimisation 
Programme, which is a leasing based 
optimisation programme focused on static yaw 
misalignment correction.

 F urthermore, at Windar Photonics 
we are aware of the fact that every single 
wind farm scenario is unique, as every 

site is comprised of conditional variables that all 
influence the business case of the turbine: energy 

production, repairs, maintenance, turbine type, 
local power tariffs, etc. As such, it makes good 
sense to us that some clients would prefer an 
economic model that is based on leasing, where 
you only pay for the services and features that are 
relevant to the specific assets.

The leasing model of the LiDAR Optimisation 
Programme is also very relevant to the companies 
who offer service and optimisation solutions to 
the wind industry, as the LiDAR Optimisation 
Programme could benefit their customers, while 

the service companies would still earn their rightful 
share from performing the service and optimisation 
involving the Windar Photonics LiDAR.

The LiDAR Optimisation Programme 
Based on the arguments above, we have launched 
the LiDAR Optimisation Programme, where the 
wind turbine owner basically gets the optimisation 
functionality of the LiDAR through a leasing 
agreement, rather than buying a product with full 
ownership. Essentially, the LiDAR Optimisation 

LiDAR Optimisation Programme
- Convenient and effortless static misalignment 
correction as a leasing concept

Report for the
wind turbine

owner

Yearly remote 
measurement

campaign

Installa�on 
& Alignment

Measurement
campaign

Wind Sensor
Correc�on

LiDAR service
every second

year

2 months
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Programme allows the wind turbine owner to pick 
and choose the services he deems important to 
his assets, while getting all the benefits of owning 
a LiDAR - plus the advantages of having Windar 
Photonics conduct the static yaw misalignment 
correction and the regular maintenance of 
the system. As such, the LiDAR Optimisation 
Programme requires a minimal degree of 
involvement for the wind turbine owner, who is free 
to reap all of the benefits from the increased AEP, 
extended asset lifespan, and load reductions, while 
Windar Photonics ensures that the owner’s assets 
run like clockwork.

Paying only for what you need
Every wind turbine owner has different needs and 
very different assets. Because of these differences, 
the LiDAR Optimisation Programme is separated 

into two different programmes or tracks: gold and 
silver, which allows the wind farm owner to choose 
exactly the service options he requires. To further 
increase the flexibility of the LiDAR Optimisation 
Programme, it is completely unproblematic to pick 
and choose additional services, if the need or 
desire for further services should arise. 

“New technology can at times appear intimidating 
and complicated, even though it shouldn't be. That 
is why we wanted to offer a convenient and dead 
simple LiDAR optimisation solution, where the 

wind turbine owner does not have to worry about 
all the technical details and will only have to be as 
involved as he chooses to be, while still reaping 
all the benefits of an optimised turbine. That is 
why we chose to structure the LiDAR Optimisation 
Programme like a car wash programme, as it is 
our belief that it shouldn't be harder to choose a 
convenience oriented optimisation solution than 
choosing what car wash you need,” explains Rune 
Kvolsgaard, Marketing Manager at Windar Photonics.

The practical details
The LiDAR Optimisation Programme is intended to 
run for a period of at least 5 years and to include 
at least 20 wind turbines. The costs associated 
with the LiDAR Optimisation Programme are paid 
through a start-up fee and a succeeding monthly 
fee, depending on the chosen programme or track, 
i.e. gold or silver. Windar Photonics delivers all the 
necessary equipment for the programme, including 
networking and GSM equipment, allowing data to 
be collected at our headquarters in Denmark and 
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Benefits
■ Optimal AEP production 

■ AEP increases from 1-3%

■ Effortless and cost-efficient LiDAR optimisation

■ Reduced wear and tear on the wind turbine



LiDAR OPTIMISATION PROGRAMME42  TURBINE MAGAZINE

subsequently shared with the customer. When the 
leasing period has expired, the customer will be 
offered to purchase the LiDARs at 30% of the listed 
price, including a complete refurbishment of the 
LiDAR and additional 3 years of warranty. 

To make LiDAR optimisation as easy and 
uncomplicated as possible, Windar Photonics 
will handle the installation of the LiDARs, the 
measuring campaign, and the static realignment of 
the wind sensors. Furthermore, Windar Photonics 
will annually (depending on the programme) 

conduct a remote measuring campaign to verify 
the alignment of the turbine, and subsequently a 
static realignment if the turbine's yaw misalignment 
exceeds 5°. Additionally, we offer extra services: 
more frequent realignments, physical service 
checks, and annual reports, which allow the wind 
farm owner to get a cost-efficient, tailor made 
LiDAR optimisation solution without having to pay 
for any unwanted services.

We generally estimate that most turbines can 
be optimised by the Windar Photoncis LiDAR 
technology to increase AEP by 1-3%. These 
estimations are naturally very general in nature 
and will vary from turbine to turbine; though you 
are more than welcome to get in touch with Windar 
Photonics for an estimate that is specific to your 
assets; or if you have any other questions relating to 
the LiDAR Optimisation Programme in general. ■

“... it is our belief that it 
shouldn't be harder to 
choose a convenience 
oriented optimisation 
solution than choosing 

what car wash you need,”

*Actual costs for installation are estimated at 1200 € per day for a qualified technician (includes board and lodging), plus travel expenses.

Service Gold Silver

Monthly fee 400 € 250 €

Initial up front payment 2.000 € 2.000 €

Installation + Initial yaw correction Included Installation based on actual costs*
Initial yaw correction included

Yearly remote measurement Included +1.000 €

Yearly Report Included +500 €

Yearly yaw-alignment correction if turbine 
yaw misalignment >5° Included 1.500 €

Service of the LiDAR every second year Included 1.000 €

Control integration and dynamic yaw  
misalignment correction +1.500 € +1.500 €
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Export activities 
Export drive to Mexico 
21– 26 February 2016

Windpower®, New Orleans 
23-26 May 2016

Brazil Windpower, Rio de Janeiro
30 August - 1 September 2016

WindEnergy Hamburg 
27-30 September 2016

China Wind Power, Beijing
19-21 October 2016 

WINDABA 2016, Cape Town
2-4 November 2016

Your benefits 
this is how we help you – this is what we offer 

Prime location -> optimal number of 
visitors -> high exposure

Joint promotion of the pavilion and events

We take care of all practical details and the 
following are included in our service: 

• We build, clean and dismantle your booth 
• We inform you of things you need to do
• Carpet, 1 brochure rack, 1 table, 3 chairs, wifi, power 

socket for PC and phones, spotlight
• A team to service you before and during the show 

and staffed bar area with free use of refreshments 
for you and your guests

Pavilion of Denmark 
- your gateway to the 
international wind markets

Susanne Toft  
Export Coordinator  
susanne.toft@dwea.dk 
Tel: +45 60 20 85 58

Søren Rasmussen 
General Manager  
soren.rasmussen@dwea.dk 
Tel: +45 40 22 03 11

Dorota Knudsen  
Export Consultant  
dorota.knudsen@dwea.dk
Tel: +45 60 20 85 66

Go to www.dwea.dk/activities to sign up or contact your export team

Owned by Danish Export Association and Danish Wind Industry Association

Glarmestervej 20a · DK-8600 Silkeborg
Rosenørns Allé 9, 5th floor · DK-1970 Frederiksberg
www.dwea.dk 

Last chance

few sq. meters left
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