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ABSTRACT 

Hinterland terminals enable the transshipment of contain-
ers between various modes of transport and play a signifi-
cant role in intermodal freight transportation. In this paper 
we present a simulation-based tool, that can be used to plan 
and design a rail-road container terminal, by simulating 
different terminal configuration in advance and accessing 
performance and utilization limits of the planned terminal. 

1 INTRODUCTION 

Hinterland container terminals (HCTs) are important hubs 
in modern logistic-networks that ensure efficient and fric-
tionless intermodal container turnover. In Fact HCTs play 
an important role in the distribution of containerized goods 
into the hinterland and are therefore significant for the de-
velopment of industrial regions. Especially the combina-
tion of increasing number of container shipment and the 
overload on European roads causes a growing need for 
transshipment nodes. To meet these requirements HCTs 
have to be planned and coordinated carefully. 

This paper presents a simulation based tool, which was 
developed to support terminal manager in their strategic 
decisions. The planning of new HCTs as well as the exten-
sion of existing ones, has to be done carefully and must 
take into account capacity and infrastructure requirements 
which can be defined by answering the following ques-
tions:  

• What type of Infrastructure (handling equipment 
and transport modes) is needed? 

• Which capacity (number of handling equipment, 
number of gates, yard capacity) is needed? 

• Which layout (arrangement of blocks, routing and 
distances) optimizes the throughput?  

• Which overall strategies are best for the terminal 
operation (offered services, yard segregation)? 

The simulation we present, allows for detailed analysis of 
infrastructure and capacities needed and can therefore be 
used to minimize the risk of bad investment and avoid 
costly problems in daily terminal operations. 

After a short literature review, we give an overview on 
HCT design and operation. The development of the simula-
tion model is discussed in section 4 and some concluding 
remarks are drawn in Section 5. 

2 LITERATURE REVIEW 

A major part of the literature, written on container terminal 
operation and management, focus on optimization methods 
for individual sections or subareas of the terminal (Arnold 
et al. 2004; Kim and Park 2004; Kim and Kim 1998; Chen 
1999). The main covered areas are dispatching and sched-
uling of handling equipment, berth allocation, storage 
space allocation and sequencing of the ship loading and 
unloading.  

Although some of this work can be used to deduce 
strategic decisions for the future operation of HCTs, most 
of the optimizations methods remain primary suited for 
tactical and operational issues. Still there is some research 
dedicated to the overall definition of container terminal op-
eration. 

A complete overview of the relevant operations, 
equipment setting and literature is given by Steenken et al. 
(2004) and Murty et al. (2005). Vis and Koster (2003) give 
a further detailed description of container terminal proc-
esses; and Vis and Harika (2004) focus in their paper on 
the used equipment in automated container terminals to 
work out differences between automated guided vehicles 
(AGVs) and automated lifting vehicles (ALVs).  

Simulation as an evaluation method has also been 
studied intensively. Studies can be grouped into 2 catego-
ries. The first category concentrates on a certain sub area 
(Yang et al. 2004), while the second category models the 
whole container terminal (Gambardella et al. 1966; Lee et 
al. 2003; Parola and Sciomachen 2004). This category is 
rather comparable with our study. But Due to the fact that 
nearly all relevant papers are devoted to open-sea Termi-
nals, activities around the ship berthing, loading and 
unloading play a predominant role in the studies and are 
reflected in the process of goal setting, which is less suit-
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able for our purpose. In fact, in HCTs activities and goals 
are rather centered on container shipment by railway. 

3 THE MODEL 

3.1 HCT-design 

HCTs are commonly divided into three functional areas: 
truck gates, train interchange and yard. The first two areas 
represent external interfaces of the terminal and are used 
for the processing of incoming and outgoing trucks and 
trains. The yard of a HCT is the storage area that is used to 
bridge the time gap between container import and export; 
and consist of at least one block. Usually a part of the yard 
is dedicated to empty containers, which are characterized 
by a longer storage time and additional services provided 
like cleaning and repairing.  

Truck gate, train interchange and yard are connected 
by the handling equipment, which transports, lifts and 
stacks the containers. In HCTs mainly two types of equip-
ments can be found: gantry cranes and reach stackers. Gan-
try cranes can be rail mounted (RMGC) or rubber tired 
(RMGC) and have a spanning capacity of an entire block. 
While gantry cranes can reach any container within the 
block, reach stacker can be limited in their access, depend-
ing on the depth and height of the block. In fact reach 
stackers can only lift containers up to the fifth tier and into 
the second or third row. 

3.2 HCT-operation 

Upon their arrival at the terminal trains and trucks are 
listed at the corresponding interface and then sent to a 
pickup position, where they wait for the loading or unload-
ing of their containers. While trucks can drive autono-
mously into the terminal, trains have to be assigned to a 
terminal track and may even be split if the train length is 
greater than the available truck length.  

Incoming containers are grouped into containers with 
intermediate storage and containers with direct tranship-
ment. Both types of incoming containers have to compete 
for the handling equipment. First, equipment has to be as-
signed to each container; then the pick up activity has to be 
scheduled according to its priority. Containers with inter-
mediate storage have furthermore to be allocated a storage 
place in the yard. The determination of a free storage space 
depends on container attributes like length, weight or 
planned pick up time. 

Finally when outgoing containers a ready for pick up, 
they compete once again for the handling equipment and 
are lifted out of the block and handed over to the picking 
train or truck. 

In accordance to the terminal structure and operation 
described above the main goals of a HCT are: 

• To allocate terminal resources like handling 
equipment, gates, trucks and storage space effi-
ciently, 

• To reduce the total waiting time for trains and 
trucks in the terminal and  

• To maximize the overall throughput of the termi-
nal defined by the total number of handled con-
tainers. 

4 THE SIMULATION 

4.1 Developing the simulation 

The simulation presented in this paper was developed on 
the basis of Austrian HCTs and with the cooperation of 
major Austrian terminal operators. The goal of the simula-
tion is to support terminal managers in their strategic deci-
sions. We had therefore to make sure that the model devel-
oped takes into account all relevant processes and 
problems that can arise while operating a terminal. For this 
purpose we made several field visits and expert interviews 
to gather the necessary information.  

As we wanted the simulation to be usable for any pos-
sible terminal, we had to standardize terminal operations 
and to develop a generic simulation that works with any 
terminal configuration as input. For this purpose we im-
plemented a user-interface called “Configurator” that can 
be used to enter all relevant input data. 

To verify and validate the simulation we organized 
several workshops with the terminal managers. Although 
we had access to all terminal data, validating the simula-
tion was difficult. In fact, due to the manageable size- in 
terms of space and throughput- of most HCTs, the use of 
information management systems is still scarce. Therefore 
information concerning lead times or resource utilization is  
often incomplete due to the lack in automated reporting. 

4.2 Simulation components 

The Simulation consists, as shown by figure 1, of three se-
quential modules: “Configurator”, simulation and report 
generator.  

 

Figure 1: Simulation Components 
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The “Configurator” is the interface used to define the 

terminal to analyse and is hence used to determine all rele-
vant parameters. The Terminal data is then passed auto-
matically to the simulation which evaluates the perform-
ance of the terminal. Finally the results of the simulation 
are passed to the report generator where they are aggre-
gated in a clear and comprehensive overview. 

4.3 Input data 

The input data is entered in the “Configurator” and can be 
separated into two groups. The first group defines layout 
and infrastructure of the terminal and contains for instance 
information about the handling equipment, the yard blocks 
or the train interchange (see table 1). The second group is 
used to describe terminal operation and includes parame-
ters as average throughput, arrival patterns, uncertainty 
level and container characteristics (see table 2). Both 
groups can be changed autonomously, as terminal analysis 
is often done with respect to its design (which layout and 
infrastructure performs best? ) or to its operation (how the 
container flow through the terminal takes place?). 

 

Table 1: Parameters Describing Terminal Design 

Master Data Layout Data 
Means of Transport Terminal layout 
⎯ Handling tracks 
⎯ Truck gates 
⎯ Truck parking 

⎯ Block arrangement 
⎯ Track arrangement 

Yard Assignment 
⎯ Number of blocks 
⎯ Bock dedication 

(mixed, empty con-
tainers) 

⎯ Block size  (rows, 
bays, tiers) 

⎯ Equipment to blocks 
⎯ Equipment to tracks 
⎯ Tracks to blocks 
 

Equipment Distances 
⎯ Equipment type 
⎯ Number of equipment 
⎯ Technical specification 

⎯ Relevant distances for 
equipment 

⎯ Distances for trains 
and trucks 

 

Table 2: Parameters Describing Terminal Operation 

Traffic Containers 
Number of import contain-
ers per train and truck 

Container length and 
weight 

Seasonality in train and 
truck arrivals 

Average storage time 

Type of incoming trains Ratio stackable to non-
stackable 

 

All parameters are then automatically passed to the 
simulation, which generates in a first step detailed lists of 
arriving trains, trucks and containers. This approach is, es-
pecially in the case of non-existing terminals, relevant as 
detailed information about daily terminal operation may 
not be available yet. 

The generation scheme used in our research follows 
the procedure proposed by Hartmann (2004) which was 
used to produce data for the simulation study of the new 
container terminal Altenwerder in Hamburg, Germany.  

Based on the total number of containers arriving in the 
simulation time, a number of incoming trains and trucks is 
generated. In a next step detailed information (identifica-
tion number, arriving day and time, number of container 
delivered, number of container to pick up, etc.) for each 
transport unit is defined. In Accordance with the total 
number of delivered containers, individual containers are 
generated and assigned attributes as container type, length 
and weight. Finally the planned pick up time for each con-
tainer is calculated and used to choose an outgoing trans-
port mode. If the total number of incoming trains do not 
satisfy the pickup demand, then additional wagons are de-
fined. 

Data generation takes into account all existing interde-
pendencies among container, train and truck attributes, and 
generates therefore consistent and executable terminal op-
eration data. Especially the detection of each individual 
container, train and truck by an internal identification 
number, is important for a correct simulation. 

4.4 Control logic 

The simulation model consists of four control units: train 
interchange control, truck gate control, storage control and 
equipment control.  

The train interchange unit coordinates the arrival of 
trains and the allocation of terminal tracks. The dynamic 
allocation problem of tracks is mainly important in the case 
of a terminal configuration with terminal tracks which are 
shorter than the total length of the arriving trains and even 
more in the case of the complete separation between import 
and export trains.  

The control unit for the truck gate is similar to the first 
train interchange unit. Its purpose is to allocate trucks to 
the gates and to avoid bottlenecks in the terminal, by mak-
ing sure that trucks waiting (for example because the con-
tainer has not yet arrived or the transport document are in-
complete) do not hinder the import and export flow at the 
road side. This is basically solved by routing, when neces-
sary, the waiting truck to a parking area. 

The control unit for the storage yard determines for 
each import container the best storage position in accor-
dance to the storage strategy, the actual fill rate of the 
block and the container properties. When a container is 
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picked up, the storage control localizes the exact storage 
position and determines the pickup position for the truck.  

The last unit is used to solve the dynamic allocation 
and scheduling problem for the terminal equipment. It is 
also responsible for the routing problem that can occur 
when more than one equipment try to access the same bay, 
stack or transport mode. 

All control units interact with each other and are im-
plemented in respect to the following dynamic allocation 
and scheduling rules: 

• Feasibility: The allocation of equipment or storage 
space has to be consistent with the defined layout 
and access possibilities for the equipment. Some 
combination of yard blocks and tracks or equip-
ment may be forbidden and have to be therefore 
excluded in the planning phase. 

• Availability: When requested the equipment has to 
be idle, this means that it is not busy or reserved. 

• Priority: to reduce the fill rate of blocks and to en-
sure the constant flow of containers in the termi-
nal, export containers a granted a higher priority 
than import containers. Further the service level of 
trucks, measured by their dwell time in the termi-
nal, tends to be more critical and therefore trucks 
are served with higher priority. 

• Performance Goals: to improve the overall per-
formance of the container terminal, unproductive 
moves have to be reduced, the equipment has to be 
allocated according to the shortest path rule and 
due times of container and transport modes have 
to be met. 

4.5 Simulation Output 

Based on the expert interviews we define three sets of per-
formance indicators which are collected by the simulation: 
throughput and lifting performance, system capacity and 
service level.  

The first set of indicators is related to the overall per-
formance of the terminal and describes the achieved 
throughput. The main performance indicators are total 
number of containers flowing through the terminal, aver-
age number of containers delivered per day, average num-
ber of containers picked up per day, total number of 
equipment moves, rate of unproductive moves and average 
lifting time per container. This set of indicators is used by 
terminal managers to analyze the terminal in terms of prof-
itability and economic efficiency, and is therefore used to 
see if the defined terminal configuration is able to perform 
the needed throughput.   

The second set of indicators describes the utilization 
level of the terminal. Example of indicators are the usage 
rate of the resources (equipment, truck gate and tracks), the 
fill rate of the yard and the average and maximum number 

of stored containers. This set can be used to deduce the re-
maining capacity of the terminal and to identify possible 
bottlenecks. 

The last set of indicators is used to define how good 
the terminal is operating in terms of service level and con-
sists of the average dwell time of trains, trucks and con-
tainers. In fact, the average waiting time of trucks deliver-
ing and picking up containers is a critical factor for 
customer satisfaction. Further, avoiding train delays caused 
by the terminal, is important, as it not only affects train 
schedules, but also can cause holdups in the terminal. 

5 CONCLUSION 

The goal of the simulation presented in this paper is to pro-
vide a reliable decision tool for the evaluation and com-
parison of different hinterland container terminal configu-
rations. Testing and analyzing design and operation of 
future terminals with computer simulation, can in fact re-
duce the risk of stranded costs. 

An important feature of our simulation is, that even if 
it takes into account all terminal process and problems, it 
still is generic and therefore applicable to any terminal con-
figuration. Further, the simulation is specially devoted to 
rail-road transhipment and fulfils the specific needs of this 
type of terminals. 

REFERENCES 

Arnold P., D. Peeters, and Thomas. 2004. Modelling a 
rail/road intermodal transportation system. Transpor-
tation research Part E 40:255-270. 

Chen, T. 1999. Yard operation in the container terminal – a 
study in the unproductive moves. Maritime policy and 
Management 26(1):27-38. 

Gambardella, L. M., G. Bontempi, E. Taillard, D. Roma-
nengo, G. Raso, and P. Piermari. 1996. Simulation and 
Forecasting in Intermodal Container Terminal. Avail-
able via <http://www.idsia.ch/~luca/ess96.pdf> [ac-
cessed Mai 4, 2008]. 

Sönke, H. 2004. Generating Scenarios for Simulation and 
Optimization of Container Terminal Logistics. OR 
Spectrum 26: 171-192. 

Kim, H. B., and K. H. Kim. 1998. The optimal determina-
tion of the space requirement and the number of trans-
fer cranes for import containers. Computers and indus-
trial Engineering 35 (3-4): 427-430. 

Kim, K. H., and J. M. Park. 2004. A crane scheduling 
method for port container terminals. European Journal 
of Operational Research 156: 752-768. 

Lee T.-W., Park N.-K., and Lee D.-W. 2003. A Simulation 
study for the logistics planning of a container terminal 
in view of SCM. Maritime Policy & Management 30 
(3): 243-254. 

2659



Benna and Gronalt 
 
 

Murty, K. G., J. Liu, Y. Wan, and R. Linn. 2005. A deci-
sion support system for operations in a container ter-
minal. Decision Support Systems 39: 309-332. 

Parola, F., and A. Sciomachen. 2004. Intermodal container 
flows in a port system network: Analysis of possible 
growths via simulation models. International Journal 
of Production Economics : 2-14. 

Steenken, D., S. Voß, and R. Stahlbock. 2004. Container 
terminal operation and operations research – a classifi-
cation and literature review. OR Spectrum 26: 3-49. 

Vis, I., F. A., and I. Harika. 2004. Comparison of vehicle 
types at an automated container terminal. OR Spec-
trum 26: 117-143. 

Vis I. F. A., and R. de Koster. 2003. Transshipment of con-
tainers at a container terminal: An overview. European 
Journal of Operational Research 147: 1-16. 

Yang, C. H., Y. S. Choi, and T. Y. Ha. 2004. Simulation-
based performance evaluation of transport vehicles at 
automated container terminals. OR Spectrum 26: 149-
170. 

 

AUTHOR BIOGRAPHIES 

THOURAYA BENNA  studied at the University of Vi-
enna at the Faculty of Business, Economics and Statistics 
and received her MBA in international business admini-
stration. Since 2005 she is project assistant at the Univer-
sity of Natural Resources and Applied Life Sciences in Vi-
enna and works on the project SimConT (Simulation of 
Hinterland Container Terminal operations). Her research 
and teaching interests include production management and 
operations research with a special focus on simulation and 
neural networks. 

MANFRED GRONALT is professor at the University of 
Natural Resources and Applied Life Sciences in Vienna 
and Head of the Institute of Production and Logistics. His 
expertise and research interests include computer-aided 
simulation, logistics and operations research and 
production management. Dr. Gronalt has published over 55 
journal articles, book chapters, and conference papers. He 
is also a member of the Austrian Society for Operations 
Research (ÖGOR) and the Production and Operations 
Management Society (POMS). 

 

2660



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /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 true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 PDFs that match the "Required"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




