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ABSTRACT 
Planning multiple heavy lifts on heavy industrial projects has a major impact on construction sequencing, 
scheduling, budgeting and safety. Hence it has to be planned carefully to reduce the risk and to reduce the 
cost and duration of the projects. Traditional planning techniques are quite unproductive as they use 
iterative and trail and error techniques. This paper discusses the work done towards development of 
computer aided multiple heavy lift planning system. The features of the software tool developed on 
AutoCAD platform includes- selection of cranes, crane location identification, 3D simulation of the 
multiple lifts and 4D representation of the site. The system developed is evaluated by using a case study. 
The features of the software like crane location, 3D simulation are evaluated using 25 lifts. 

KEYWORDS 
Multiple Heavy Lift Planning, 3D Simulation, Cranes, 4D CAD 

1. INTRODUCTION  
Cranes are commonly used equipment in almost all 
the industrial construction and maintenance 
operations. Particularly in erection projects like 
power plant erection, blast furnace erection 
projects etc. cranes are the central lifting 
equipment. With the introduction of heavy lift 
cranes, it is becoming more common to reduce 
plant equipment fabrication costs by fabricating 
larger portions of equipment at specialized off-site 
fabrication shops. While the fabrication costs and 
efforts are streamlined, more effort is required to 
plan and lift these mammoth modules into place.  

Large industrial projects involve the erection of 
many vessels on one project site. The multiple 
heavy lifting process requires months of planning 
using traditional methods. Inadequate planning of 
this activity can sometimes lead to costly damages 
in terms of lives of construction labour and 
damage to other operating facilities. This work 
attempts to develop a computer aided heavy lift 
planning system, which can improve the 
productivity and reliability of the multiple lifts 
planning process. 
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Figure 1 Multiple Lifts Planning System Architecture 

2. BACKGROUND  
Previous research on heavy lift planning has 
focused on single lift simulation, multiple crane 
locations optimization, crane selection and path 
planning. 

HeLPS (Heavy Lift Planning System) [1] has 
demonstrated the simulation of single lifts while 
Lin. K [2] proposed an interactive computer-aided 
process to optimize crane locations for multiple lift 
situations. Arriving at an optimal solution using 
the present studies and tools is not possible as they 
do not provide a common platform for multiple lift 
decision-making. Hornaday [3] has presented the 
detailed analysis of a computer-aided lift planning 
requirements. Multi-dimensional design 
technologies have been proven to be very helpful 
to improve the way the planning is done, to 
communicate the designs and erection sequences. 
One such successful application is 4D CAD. 
Though such 4D CAD models are helpful to some 
extent in visualization, they do not give any 
information on where the crane needs to be, at 
what point in the schedule, and should be erecting 
which vessel. Hence the present work aimed to 
develop a multiple lifts planning system with the 
features like 4D CAD, crane selection, crane 

location for multiple lifts and multiple lift 
simulation etc. 

3. SYSTEM ARCHITECTURE 
AutoCAD® 2007 has been chosen as the 
application platform. AutoCAD is customized 
using VBA API to create the multiple lifts 
planning environment. Fig.1 shows the importance 
aspects of the system architecture. The interface to 
select the crane for the given lift parameters like 
boom length, operating radius and weight of the 
load is developed in Visual Basic. VB interacts 
with the database to search the feasible 
configurations for given parameters and lists the 
feasible configuration. 

The database module consists of two databases-
graphic database of crane models and non graphic 
database containing the load charts. The complete 
load chart database is disintegrated into the tables 
of individual crane charts to save time during the 
search for capacity. The graphic database of cranes 
consists of CAD models of 10 crane configurations 
of lattice boom crawler and heavy lift (ringer) 
cranes drawn to scale. VB builds the custom 
toolbar and assigns the corresponding modules in 
the dvb file for manipulating the DoFs of crane, 
changing the boom length,  and crane location 
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module. The dvb file forms the core of the 
simulation part. It contains modules of the user 
defined subroutines and functions to perform the 
different operations of manipulating the cranes 
Degrees of Freedom (DoFs) and crane location. 
VBA interacts with database to identify the 
minimum and maximum operating radius of each 
vessel to identify the crane location from the 
intersecting regions.  

Once the crane locatable region is identified; the 
user can start the simulation starting with the first 
stage and subsequently can do the other lifts 
simulation according to the sequence of erection. 
The VBA module defines the master-slave 
relationship and loads the selection sets 
accordingly on which the operations like rotate, 
move etc. are performed. 

4. KEY FEATURES 
The present multiple lift planning tool assists the 
lift planner with the following features: 

4.1. Crane Selection 
Multiple lift planning system assists the lift 
planner to select the crane according to the 
required parameters for the lift. A list of feasible 
cranes that satisfies the given lift parameters will 
be listed. The user can check feasible crane for all 
the lifts and can select a crane based on availability 
for simulation to check the clearances and 
capacity. 

4.2. 4D Representation of Site 
The communication of the design and erection 
sequence of the plant requires either creation of a 
prototype of the project layout or development of 
some kind of graphics animations. The present tool 
can replace the use of such techniques by the 
representation of the site as a 4D model.  The site 
details are organized in layers according to the 
stage of erection. By turning the layers off and on 
the site can visualized according to the schedule. 

4.3. Manipulation of Cranes DoFs 
The customized AutoCAD environment provides 
the toolbar based interface to manipulate the 
degrees of freedom of crane and to virtually 
operate the crane on the 3D model of the site.  

The crane operation can be simulated to visualize 
the lift path between the pick and place location. 
Fig 2 shows the different degrees of freedom of the 
crane that can be manipulated. 

 

Figure 2 Different Degrees of Freedom of the 
Crane and the Vessel that can be Manipulated 

4.4. Crane Location 
One of the key decisions that control the lift 
planning process of the multiple lifts is the crane 
location. Work envelope concept proposed by Lin 
et al. [2] is used to implement the crane location 
module. Lin has considered the spatial and 
capacity constraint to identify the interference free 
work envelope. This method has left the envelope 
of the crane with interferences unexplored for the 
possible paths between the pick and place location 
in the interference region. Hence in this case, the 
work envelope is drawn for capacity constraint 
only and the feasibility of the crane location is 
checked using the 3D Simulation. The user is 
prompted to enter the details like Vessel ID, 
Vessel Weight including the weight of the rigging 
attachments and type of rigging attachment and the 
stage to which the vessel belongs to. Once the user 
enters the data, the crane locator module displays 
the window to select load ID and the choice of 
boom length for identifying the crane location. 
This module displays the locatable region for each 
lift. With a little interpretation using the boolean 
operation like intersection, the user can identify the 
crane locatable region for any number of lifts. 

The advantage is that it avoids the repetitive task 
of finding the crane location by conventional 
multiple lift planning process.  

 

283A Computer-Aided System for Planning and 3D Visualization of ...... Operations



Reddy, D. S., K. Varghese & N. Srinivasan 
 

 

4.5. 3D Simulation of Multiple Lifts 
Multiple lifts that are lifted in logical sequence can 
be simulated to check the lift plan and to visualize 
the potential hindrances to the lifting activity. The 
present tool provides the feature to simulate any 
number of lifts. The user can do it sequentially by 
organizing the site in different layers according to 
the erection stage. The capacity is continuously 
monitored during the lift path planning from the 
database and the percentage capacity is displayed 
to check if the capacity is exceeding the certain 
percentage which can be considered as risk. 

5. MULTIPLE LIFT PLANNING 
PROCESS USING THE 
SOFTWARE DEVELOPED 

The sequence of steps to be followed to plan the 
multiple lifts is shown in Fig. 3. In the first stage, 
the lift planner needs to initially identify the 
erection sequence of the vessels. The list of cranes 
that can do all the required lifts is displayed based 
on the capacity constraint. The user can then select 
the list of cranes for further planning after filtering 
against the subjective criteria like crane 
availability and access to the site.  

In the stage 2, the lift planner should initially 
identify the crane configuration for each lift and 
should minimize the configurations of a crane 
using his reasoning ability. 3D simulation can be 
used to provide visualization for the user to 
identify the different configurations and minimize 
their number. Once the crane configurations are 
finalized, in the next stage the user needs to find 
the crane location for all the lifts using the crane 
location module. 

These locations are based only on the capacity 
constraint and therefore are needed to be checked 
for adequate clearances, which can be done using 
3D simulation. If the clearances are adequate, the 
user can perform the simulation of all the lifts to 
check the feasibility of the overall lift plan. 

If the clearances are not adequate, the user can go 
back to stage 2 where the crane configuration 
should be reselected and location should be 
identified for the new configurations. The 
alternatives for crane locations can be evaluated by 
the user with cost, safety and project duration as 

the criteria. Once the minimum number of crane 
locations and the configurations are identified, the 
user can finally check the lift plan for feasibility 
and plan the path between the initial and final 
positions for each vessel. The user can record the 
simulation in a video format and generate the 2D 
drawings simultaneously during the simulation. 

 

Figure 3 Multiple Lift Planning Process 

6. EVALUATION 
A case study of Blast furnace erection is used to 
evaluate the system effectiveness and its value in 
planning the multiple lifts. 

The maximum height up to which the erection was 
required was 90 m and there was very limited 
space for assembly of the components. The site 
congestion was a key constraint for lifting activity 
and the lifting involved erection of vessels as 
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heavy as 150 tons in a single lift. So, the lifts can 
be considered ‘Critical’. The project required the 
erection of 25 such critical lifts in the furnace area. 
Fig. 4 graphically illustrates the erection sequence 
of different vessels and the scope of evaluation. 
Table 1 shows the erection weight of different 
vessels. 

 

Figure 4 Components of Blast Furnace and 
Their Erection Sequence 

6.1. Preliminary Crane Selection 
Initially, the crane selection module has identified 
two feasible cranes from the database for all the 
lifts. 

Based on the subjective decisions like availability 
of the crane, access to the site etc., the Link Belt 
FMC LS1018 ringer crane was not available; 
hence the further planning was based on the other 
one, which is the American 9320 ringer crane 
(A9320). 

6.2. Minimize the Crane Configurations 
Configuration of a crane includes three important 
variables- crane model, base type, and boom 
length. Initially the configurations required for 
each lift are identified. The cost to be incurred 
decreases in the order of using more cranes 
followed by switching the type of base and  

Table 1 Erection Sequence and Weight of 
Different Vessels 

Erection 
Sequence Vessel 

Erection Wt 
(Kgs) 

1 Shell A 86960 
2 Shell B 55460 
3 Shell C 86180 
4 Shell D 90000 
5 Shell E 69910 
6 Shell F 82070 
7 Lower Tower-1(LT-1) 150000 
8 Lower Tower-2(LT-2) 150000 
9 Middle Tower-1(MT-2) 99000 

10 Middle Tower-2(MT-2) 90000 
11 Shell G 76320 
12 Shell H 72690 
13 Shell J 74860 
14 Shell K 74860 
15 Upper Tower up to 65m 56000 
16 Upper Tower up to 73m 30000 
17 Offtake-1 55300 
18 Offtake-2 55300 
19 Uptakes 1 13500 
20 Uptakes 2 13500 
21 Uptakes 3 14500 
22 Uptakes 4 14500 
23 Y piece 49000 
24 Down comer 35700 
25 Charging conveyor 60000 

changing the boom length. The first two factors are 
taken care during the initial crane selection while 
the third one is minimized in this stage. 3D 
simulation of the vessels and the lift planners 
reasoning ability is used to interactively minimize 
the number of changes to be made in the boom 
length. In this case, initially the configurations are 
identified from the elevation required to reach the 
final location. These are shown in the Table 2. 

For example, from the capacity and elevation 
requirements the shell A to D required a boom 
length between 42.7 m and 115.8 m while, Shell E 
and F required a boom length between 54.7 m and 
115.8 m. The erection of the lower tower required 
either 42.7 m or 54.7 m boom length from the 
capacity constraints. Hence to minimize the 
configurations the shell A to F and lower tower 
erection is changed to 54.7 m boom length. The 
crane locations and the corresponding 
configurations are finalized for capacity constraint 
and the clearance is checked during the 3D 
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simulation. Similarly other configurations are 
finalized. Table 3 shows the final configuration for 
the American 9320 ringer crane after the two 
iterations of simulation. As the simulation module 
is used for only 14 out of 25 lifts, the vessels 15 to 
25 are planned with the maximum boom length so 
that it will not effect the decision of the crane 
location due to inadequate clearances, because the 
clearance between the boom and the vessel 
increases as the boom length increases. Once the 
crane configurations are finalized the crane 
location is found out using the crane location 
module. 

Table 2 Initial Crane Configurations American 
9320 Ringer Crane 

S. 
No 

Vessel BL 
(m) 

S. 
No 

Vessel BL 
(m) 

1 Shell A 42.7 8 LT-2 54.9 
2 Shell B 42.7 9 MT-1 67.1 
3 Shell C 42.7 10 MT-2 67.1 
4 Shell D 42.7 11 Shell G 79.2 
5 Shell E 54.9 12 Shell H 79.2 
6 Shell F 54.9 13 Shell J 79.2 
7 LT-1 54.9 14 Shell K 79.2 

Table 3 Final configurations for American 9320 
Ringer Crane 

S. 
No 

Vessel BL 
(m) 

S. 
No 

Vessel BL 
(m) 

1 Shell 54.9 8 LT-2 54.9 
2 Shell 54.9 9 MT-1 67.1 
3 Shell 54.9 10 MT-2 67.1 
4 Shell 54.9 11 Shell G 97.5 
5 Shell E 54.9 12 Shell H 97.5 
6 Shell F 54.9 13 Shell J 97.5 
7 LT-1 54.9 14 Shell K 97.5 

6.3. Crane Location 
The objective of the lift plan is to achieve the 
erection of multiple lifts with minimum number of 
changes in boom length of a crane at minimum 
number of locations. In the present case, for the 
A9320 crane the crane location is done for all the 
25 lifts by using the crane location module. The 

crane locatable region for all the vessels is shown 
in Fig. 5. The intersection boolean operation is 
used to find intersecting regions. The AutoCAD 
drawing showing the final regions is shown in the 
Fig. 6. The crane selection module has identified 
two crane locations for the erection of all the 25 
lifts. The location 1 has two options on each side 
of the blast furnace. The option-1 shown in Fig. 6 
is chosen because; at this location there is adequate 
space for the assembly. These crane locations in 
terms of the relative coordinates are shown in 
Table 4. 

 
Figure 5 Crane Work Envelopes for All the 25 

Vessels 

 
Figure 6 Crane Locations for all the 25 Lifts 

6.4. 3D-Simulation to Check the 
Clearances and Capacity 

Once the crane location and the configurations are 
identified, these should be re-checked for adequate 
clearances and capacity. The 3D simulation 

Option-1 for Crane 
Location -1 

Crane Location -2
Option-2 for Crane 
Location -1 
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module demonstrated that the A 9320 ringer crane 
can adequately perform all the lifts with sufficient 
clearances and capacity at the locations identified 
by the crane location module with the 
configuration identified as shown in Table 3. The 
simulation was performed for each vessel of the 14 
vessels considered. Fig. 7 shows the simulation 
environment of the software.  

Once a stage is simulated, the user can perform the 
next stage simulation by selecting the stage and the 
vessel in that stage. Each stage can have as many 
number of vessel erections as required. The site 
will be dynamically changed when the simulation 
is performed between the stages for better 
visualization of the complete process. The 
sequence of actions performed by the user during 
the simulation is recorded in a text file. These can 
be used during the final erection as a guideline for  

Table 4 Crane Locations Identified by Using the 
Crane Location Module 

Crane Location 
Coordinates 

Location 
No 

X Y 

Vessel to be lifted 
in the location 

1 E- 1801.20 S-605.88 Shell A to G 
Lower Tower  
Middle Tower 
Upper tower  
Offtakes 
Uptakes 

2 E-1739 S-581.1 Down Comer 
Y-piece 
Charging 
Conveyor 

 
 
 

 

Figure 7 Multiple Lift Planning Software’s Simulation Environment with the Monitoring Window 
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the crane operator or as input to the robotic cranes 
to automate the crane operations completely on the 
site. Also the video of the simulation is recorded to 
communicate the lift plan. The proposed method of 
lift planning proved to be not only productive and 
reliable but also the guesswork can be completely 
eliminated thus saving time and on-site feasibility 
testing. 

7. CONCLUSIONS 
Automation of the some of the key decision 
variables of multiple lift planning like crane 
selection, crane location can significantly improve 
the productivity of the multiple lift planning 
process. The multiple lift planning system 
developed on AutoCAD platform provided an easy 
and fast planning interface with the unique features 
like crane selection, crane location automation for 
multiple lifts, 3D simulation of multiple lifts and 
4D representation of the site. 

8. REFERENCES 
[1] Varghese, K., Dharwadkar, P., Wolfhope, J., 

and O’connor J. T. (1997). A heavy lift 

planning system for crane lifts. 
Microcomputers in Civil Engineering, 12, 31- 
42. 

[2] Lin, K., and Haas, C., (1996) Multiple heavy 
lifts optimization. Journal of Construction 
Engineering and Management, 122(4), 354- 
362. 

[3] Hornaday, W. C., Haas, C. T, O’Connor, J. T., 
and Wen, J. (1997). Computer-aided planning 
for heavy Lifts, Journal of Construction 

[4] Lin, K., and Haas, C., (1996). An interactive 
planning environment for critical operations, 
Journal of Construction Engineering and 
Management, 122(3), 212-222. 

[5] Mahalingam. A., Nair, H. S., Varghese, K. 
(2000). A Computer-aided heavy lift planning 
model, Computing in Civil and Building 
Engineering, 2, 996-1003. 

[6] Varghese, K., Ramesh Babu, N., 
Satyanarayana, K.N. (2000). Offline planning 
and simulation of multiple crane lifts, Project 
report submitted to Department of science and 
technology, Government. of India, 48-70

 

D. S. Reddy, K. Varghese & N Srinivasan 288



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




