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Summary 

A design approach is investigated to counteract the effect of variable water depth and soil conditions 
at offshore wind farms with the aid of an offshore-specific and adaptable machine design. So far, one 
of the design drivers is that the fundamental eigenfrequency shall not be located in the vicinity of the 
rated rotational speed (1P). Here, a different machine design is proposed, which allows the support 
structure design to be closer to or right at the nominal 1P frequency. This design can also react to 
effects of varying soil or water depth conditions, as it allows adjusting the rotor speed characteristics. 
The result is a less conservative and therefore more cost-effective support structure design. 

 

1 Introduction 

Since support structures are one of the main 
cost drivers offshore and since offshore other 
rules apply with regards to design and site 
conditions, different methodologies have to be 
developed to mitigate the loads on the support 
structure and therefore to reduce the 
associated component costs. Until now, only a 
few offshore-specific turbine types are available 
on the market and most of them do not include 
control algorithms for support structure load 
mitigation adapted to offshore conditions. 
Furthermore, the design process for support 
structures of large offshore wind farms applied 
in the daily business of the industry is oriented 
at the most onerous site conditions inside the 
entire wind farm or for certain portions of the 
wind farm and can consequently result in over-
dimensioning the majority of the structures. 

 

2 Background 

Reduction of the external wind and wave loads 
and of the associated dynamic response is, 
beside optimized manufacturing and installation 
logistics, an obvious way to achieve more cost-
effective design. In the work presented here 
this is aimed for by integrating the design of the 
rotor-nacelle-assembly (RNA) and support 
structure in the design process. Hence, the 
RNA is considered as an active element in 
mitigating the loads on the support structure. 
For support structure load mitigation, different 
concepts are possible and can be distinguished 
at three different levels as seen in Fig. 1. The 
goal is to identify a suitable selection of options 

to finally obtain an optimized offshore wind 
turbine design. 

Since offshore different design needs are 
present, one might think about offshore-specific 
design solutions (first level in Fig. 1). These 
can range from large turbines with a 2-bladed 
downwind rotor or light truss tower solutions. 
As noise restrictions are not as limited as for 
onshore locations, a higher tip-speed ratio and 
turbines with higher specific rating (W/m²) are 
possible. Furthermore, especially for variable 
site conditions, it might be a promising idea to 
consider turbines with adjustable operational 
characteristics able to compensate critical site 
variations like changing eigenfrequency 
ranges. These adaptable parameters can also 
be used to affect the overall design procedure 
of support structures. Nowadays, these 
structures have to be designed among other 
according to extreme loading, fatigue and 
frequency limitations. If the turbine 
characteristics can be adapted with the aid of, 
for example, shifting the rated rotational speed, 
the frequency limitation like the 1P can be 
reduced or even eliminated. 

 
Fig. 1: Levels of load mitigation and associated examples 

of design concepts [1] 

DESIGN LEVEL:
•2-bladed turbines
• truss tower solutions
•1P compliant design 

OPERATIONAL CONTROL LEVEL: 
•soft cut-out , peak shaver 

DYNAMIC CONTROL LEVEL: 

•
•
extreme event control 
passive tower mass damper 

•
•
•

active tower mass damper 
tower feedback control 
individual pitch control 



On the operational control level, the need for 
extreme event control is probably highest, as 
these loads are very often design drivers, at 
least for monopile-like structures. However, 
other strategies for optimized turbine 
operations and related lower support structure 
loads may be worth discussing, such as 
extending the cut-out limit, applying a peak 
shaver or a passive tower mass damper 
device.  

Finally, on the third level there is a significant 
potential in using advanced and adapted 
dynamic control concepts, such as active tower 
mass damper, torque control or pitch control. 
The latter can either be implemented as active 
collective pitch control where the rotor acts as 
an active damper element as a so-called tower 
feedback controller. Or it can be used as 
individual pitch control to counteract sidewise 
vibrations, for example coming from wind-
wave-misalignment. 

 

3 Reference case 

3.1 Reference site 
The presented study is based on measurement 
data obtained over a period of 20 years at the 
Ijmuiden site in the Dutch North Sea [2]. The 
mean water level at this site is determined to 
be between 17-20 m, where for the design 
water depth 3.38 m have to be added due to 
storm surge and tidal ranges. 

 

 

 

 
Fig. 2: Illustration of the studied offshore wind farm 

 

For the site sensitivity study conducted here, a 
fictitious soil distribution is chosen to be able to 
verify the methods proposed later. Therefore, 
the soil ranges from moderate to very soft 
conditions. Fig. 2 illustrates the proposed wind 
farm at the given site. In one direction the 

design water level is constantly increased from 
20 m to 24 m (Fig. 2, row D to A), where on the 
other axis the soil is changed from moderate to 
soft (Fig. 2, column 4 to 1 respectively). Thus, 
the diagonal through this wind farm represents 
the trend from the best conditions (shallow 
water level and hard soil, location D4) to the 
worst conditions (deep water and soft soil, 
location A1). This is also shown in Fig. 3.  

 

Fig. 3: Diagonal path through the studied offshore wind 
farm 

 
3.2 Reference turbine 
The reference turbine design used here 
represents a possible offshore-specific design 
solution.  
 
 

Tab. 1: Comparison of rotor-nacelle assembly designs  

 Basic 

Design 

Adapted 

Design 

rated power 3.6 MW 

rotor diameter 90 m 

nacelle and rotor mass 200 t 

rated rotor speed 17.4 rpm 19.1 rpm 

rated tip speed 85 m/s 93.5 m/s 

flapwise blade fatigue 
loading (DEL with m=10) 

100% 102.2 % 

edgewise blade fatigue 
loading (DEL with m=10) 

100 % 100.7 % 

 

D-4C-3 B-2

 - soft soil (varying soft clay and sand profiles) 
- hard soil (hard clay profiles ) 

A-1

A B C D 1 
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It unites a high specific rating (W/m²) and a 
high tip speed ratio by choosing a smaller rotor 
diameter in connection with a high rated 
rotational speed. Besides, the tower top mass 
is assumed to be moderate with 200 t to enable 
economical support structure designs. This 
design is called Basic Design, according to 
Tab. 1. 

For some monopile designs in larger water 
depths, for poor soil conditions and/or a larger 
machine with increased nacelle weight the 
support structure design might not be driven by 
the wind and wave loads but mainly by the 
requirement of sufficient dynamic stiffness in 
order to achieve a fundamental eigenfrequency 
at least 10% higher than the rated rotational 
frequency of the machine (1P). For such 
stiffness-driven designs one might think about 
using the RNA as active element to enable 
designs close to or at the nominal resonance 
frequencies like 1P. The idea is to be able to 
adjust the rated rotational speed of the turbine 
to exclude any possibility of 1P resonances.  

In [3], three different controller setups were 
tested to achieve this. The simplest solution is 
reached by reducing the rotational speed and 
keeping all other operational characteristics the 
same. Thus limiting the torque to its rated 
value, the turbine has to run in a reduced 
power mode. But it is also possible to maintain 
the rated power level by changing the torque-
speed-characteristics. Two setups were tested 
– one with a higher rated operational speed 
and a lower rated torque and one with a lower 
speed and higher torque, respectively. The 
study showed that the only economical and 
feasible solution is to aspire to the higher 
rotational speed concept with a lower torque 
level. 
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Fig. 4: Turbine generator speed vs. torque curvature 

Based on this, the Basic Design introduced in 
Tab. 1 was extended by an adjustable concept, 
here called Adapted Design. This adapted 
solution enables the turbine to operate with an 
up to 10% higher rotational speed value by 
decreasing the corresponding torque, which 
leads to a higher tip speed of 93.5 m/s and 
higher fatigue loads on the blades, here based 
on a comparison of damage equivalent loads 
(DEL). However, compared to the gains from 
the following introduced adapted concept and 
the connected savings in support structure 
costs, those increases are still within a trade-
off. 

Fig. 4 illustrates the generator speed versus 
torque response of the variable speed 
controller. It can be seen that in the proposed 
concept another effect could be achieved by 
increasing the rated speed value. For the 
adapted controller design the curvature follows 
the optimal power coefficient value, Cp much 
longer. In this way, power performance can be 
increased. Still, the higher loadings for the 
blades are the negative consequence. 
However, this effect on the power coefficient is 
only a side effect for this certain case, which 
has not been the original intention. 

Furthermore Fig. 4 shows another controller 
characteristic. If a critical frequency (like 1P) 
appears in the variable rotor speed range of the 
turbine, which can be the case if the rated 
speed value was shifted to a higher value, the 
turbine can avoid the resonance by applying a 
so-called rotational speed window. In this case 
the torque is increased / decreased while 
keeping the rotor speed constant until a switch 
in speed and torque is possible and the turbine 
can jump to a higher/lower curve-value. 

 

4 Concept studies 

As discussed in chapter 2, different concepts 
are available to optimize the design of offshore 
support structures. In this section the reference 
site and turbine is used to show a new design 
approach with the main goal to counteract 
possible variability in site conditions like water 
depths and soil stiffness. Besides, a 
comparison between a well-established / 
classical support structure design procedure 
and an adapted one is presented, which leads 
to less conservative design solutions. 
 
 



4.1 Classical design approach 
Offshore wind farm design nowadays follows a 
more or less established procedure. In a pre-
defined group of structures the worst possible 
combination of conditions is assumed as to 
water depth, soil conditions, marine growth and 
turbine weight and is then taken as design 
drivers for all structures in the group. In the 
wind farm studied here (as shown in Figs. 2 
and 3), this corresponds to location A1 with the 
deepest design water level of 24 m and the soil 
conditions with lowest bearing capacity. 
Following the classical design approach the 
structure has to fulfil both – eigenfrequency and 
fatigue limitations. The frequency limit is given 
by the turbine characteristics; here for the 
Basic Design turbine the 1P-frequency is equal 
to 0.29Hz, which corresponds to the rated 
rotational speed value of 17.4rpm. To take 
dynamic amplification into account, at least a 
10% margin has to be added to this 1P-value, 
which finally results in a lower frequency limit of 
0.31Hz. Now the first eigenfrequency of the 
support structure has to be above this value 
and below the higher harmonics of the 
minimum rotor speed like the 3P. This design 
region between 1P and 3P is called soft-stiff, 
which is commonly used for current designs, 
and also in the study presented here. If the 
design frequency is located above the 3P 
range, the design would be called stiff-stiff, 
resulting in very high support structure masses, 
leading to unacceptably high costs. A soft-soft 
design with an eigenfrequency below the rated 
rotational frequency requires an exclusion 
window for the rotor speed as previously 
explained. And a design below the entire 1P 
range would be suffering excessive tower 
movements and would be susceptible to large 
wave excitations. 
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Fig. 5: Frequency ranges based on classical design 

approach (design driver is structure A-1)  

If the frequency limitations are taken into 
account, a structure has to be designed that is 
stiffer, but as close as possible to the 1P 
frequency (including the 10% safety margin), 
as this ensures the lightest and therefore most 
cost-effective design solution. Fig. 5 shows the 
result based on the given design driving 
location A1, which has a first eigenfrequency of 
0.32Hz. This value corresponds with pile 
diameter of 4.5 m and a penetration depth of 
20 m for location A1. The resulting structural 
mass of the support structure is estimated to be 
580 t.  
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Fig. 6: Loading and fatigue utilization based on classical 

design approach  

 
Besides the frequency limitations, the structure 
has of course to fulfil strength criteria, too. For 
the given site it was found that the extreme 
events are driving the design instead of fatigue 
loads. The most critical aerodynamic event was 
the extreme operating gust as defined in design 
load case (DLC) 1.6 according to [4], where for 
the extremes from the hydrodynamics the 50 
year design wave, DLC6.1c according to [4] 
was critical. The corresponding bending 
moments of those two extreme load cases are 
shown in Fig. 6 (left) for the classically 
designed support structure. It can be seen that 
the hydrodynamic extreme loads are taking 
over the highest load contribution in 
comparison to the extreme operating gust 
approximated 5 m above mean sea water level. 
It is clear that in this area the wave impact 
affects the structure the most. 

To prove whether that the structure lasts for the 
design lifetime of 20 years, a fatigue strength 
utilisation is calculated with the monopile 
design and optimization tool MonOpt [5]. This 
utilisation comprises all effects of aerodynamic 
and hydrodynamic fatigue and extreme loading 
and has to be below 1 to fulfil the lifetime and 



strength criteria. Of course the materials should 
be utilized as closely as possible to unity by 
varying the pile diameter, thickness and 
penetration depth. Fig. 6 (right) illustrates the 
result for the design discussed here. It can be 
seen that the structure has a rather good 
capacity utilisation. Only at the grouted joint 
region of the transition piece and for some 
sections with flanges the utilization is low. 

After ascertaining the frequency and the fatigue 
limits for the classical design approach, the 
disadvantages of this procedure are becoming 
clear. Only for the design driving site, here the 
worst design location A1, the design is 
reasonably well utilized. All other locations in 
the studied wind farm have a lower water depth 
and/or better / stiffer soil conditions. This leads 
to the fact that their eigenfrequencies are 
becoming even more uncritical (as seen in Fig. 
5 for the best location D4) and their utilisations 
contain buffers that are not needed (see Fig. 6, 
right). Of course they all fulfil the frequency and 
strength criteria, but all of them are 
overdesigned and therefore not cost-effective. 

 
4.2 Adapted design approach 
Beside the classical design procedure 
described above, another concept is possible. 
Again one specific site in a pre-defined group 
of support structures is taken as design driver 
for the full number of structures. But here the 
location with the least challenging conditions 
regarding water depths and soil conditions is 
taken as design driver for all structures. For the 
offshore wind farm studied here, this best site 
in terms of environmental conditions is located 
in D4 (see Fig. 2 and Fig. 3) with a design 
water level of 20 m and hard clay soil profiles. 
Again, the structures have to follow the fatigue 
limitations and capacity utilisation (see Fig. 8). 
But in the adapted design approach proposed 
here the eigenfrequency is not a limiting factor 
anymore. As before the design driving structure 
(here D4) is designed as close as possible to 
the 1P frequency. But for the other structures 
(both for deeper waters and/or softer soil 
conditions), the frequencies are becoming 
critical as they shift into the 1P exclusion range. 
In those cases the Adapted Design turbine 
introduced in section 3.2 is applied. Fig. 7 
shows that the eigenfrequency of the structure 
at location A1 comes quite close to the rated 
rotor speed. In this example, it is right in the 1P 
frequency range. Hence, the rated rotational 
speed characteristics of the turbine are 
adjusted to a higher value, to avoid resonance. 
The shift of the 1P region to higher values, 

caused by a higher rated rotational speed, is 
illustrated as a dashed line in Fig. 7. For the 
frequency value within the variable rotor speed 
region, the rotational speed window described 
in section 3.2 can be used to avoid 
resonances.  

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
0

1

2

3

4

5

6

7

8

9

10

0.
17

5 
H

z

0.
31

 H
z

0.
53

 H
z

A
-1

D
-4

frequency [Hz]

1P 3P

wave frequencies
support structure eigenfrequency
basic rotor speed range
adapted rotor speed range

 
Fig. 7:  Frequency ranges based on classical design 

approach (design driver is structure D-4)  

 

By applying this different design concept, the 
too conservative design of the classical 
procedure can be avoided and critical 
frequency cases can be controlled. For this 
second adapted solution the structure 
maintains its pile diameter of 4.5 m, but the wall 
thicknesses and especially the penetration 
depth could be reduced significantly. The new 
design results in a total structural mass of 
538 t, which means 7% mass and 
corresponding cost savings compared to the 
former classical design approach. 
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Fig. 8: Loading and fatigue utilization based on adapted 

design approach  

 



5 Conclusion and outlook 

The study presented here considered a 
different design approach for offshore support 
structures. This approach comprises an 
offshore-specific turbine design, which, on 
account of its adjustable rotor speed 
characteristics, can react to critical 
eigenfrequencies arising from the new design 
concept proposed here or from variable site 
conditions over the turbine’s lifetime. Due to 
this, eigenfrequency requirements are no 
longer driving the design as much as this might 
be the case for the classical approach. The 
proposed approach seems feasible if the 
eigenfrequency criterion is the design driver for 
all locations within a design group. Both 
extreme and fatigue loads are generally 
increasing for decreasing eigenfrequency. Here 
it is assumed that the softer design still 
provides sufficient strength and fatigue 
resistance 

The conceptual study described above showed 
that approximately a 7% support structure cost 
reduction with a maximum of 2% higher blade 
loads can be achieved for the studied offshore 
wind farm. However, due to the higher relative 
cost contribution of support structures 
compared to offshore wind turbine blades, a 
qualitative trade-off is given. Still, the 
implications of the increased rotor speed for 
example on extreme loads should be further 
investigated. 

 

 

Acknowledgements 
The presented work was funded by the Commission of the 
European Communities, Research Directorate-General 
within the scope of the Integrated Project “UpWind – 
Integrated Wind Turbine Design” (Project No. 019945 
(SES6). 

 

 

 

 

 

 

 

References 
[1]  Fischer, T. and Kühn, M.: Definition of control 

requirements for mitigation of aerodynamic and 
hydrodynamic loads, UpWind Report 4.1.1, 
Stuttgart, 2006 

[2]  Fischer, T., deVries, W. and Schmidt, B.: Design 
Basis - UpWind shallow water site, Stuttgart, 
2009 

[3]  Fischer, T. et al.: Integrated design of offshore 
wind turbines for compensation of site variability, 
DEWEK, Bremen, 2008 

[4]  Germanischer Lloyd: Rules and regulations; 
Guideline for the certification of offshore wind 
turbines, Hamburg, 2005 

[5]  MonOpt 4.01, M. Kühn Consulting, Herrenberg, 
2004  

[6]  Braam, H. and Eecen, P.J: Assessment of wind 
and wave data measured at Ijmuiden 
Munitiestortplaats; ECN-C-05-060, Den Helder 
2005 

 [7]  Fischer, T. et al: Report on design integration 
studies on bottom-mounted support structures, 
UpWind Report 4.1.3, Stuttgart, 2009 

 

 

 

 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


