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Over the last 50 years simulation technology has found its way 
from technical applications to logistics. Due to the demands of 
high productivity and automation, as well as increasing vessel sizes, 
special computer systems for simulation and emulation have been 
developed for container terminals. The modern approach to the 
whole planning, developing and installation process is accompanied 
by simulation. Although the current crisis entails uncertainty it also 
provides the opportunity to improve actual planning procedures.

Some of the special systems for simulation or emulation are 
introduced in the following to explain the possible range of 
applications from global to detailed container terminal analysis 
and optimisation.

Simulation in logistics
Simulation has found its way into the automotive industry 
where nearly each investment is verified by simulation means. 
This approach has also become widely accepted in the analysis 
of logistic processes, especially in the field of container 
terminals. Whereas the increasing power of computers has 
solved the performance problems, there is still another challenge 
to be managed: logisticians normally are not able to handle 
simulation systems. Therefore special simulation tools are 

developed to close this gap between application knowledge and 
the theory of simulation. 

Today a terminal operator (as possible client) receives reliable 
results regarding their actual or future problems in several possible 
ways:

•  The client knows that similar problems must be solved in the 
future as well:

   He purchases special software to investigate simulation questions 
by himself. In 2008 DP-World/Australia chose this method and 
purchased SCUSY after evaluating various container terminal 
simulation systems worldwide.

•  The client needs support in executing simulation scenarios:
    He purchases and uses the special software navigated by a 

simulation provider. The Canadian Engineering Company 
Sandwell elected CAPS and SCUSY for their consultancy work 
and asked ISL to support the start up of the first projects. 

•  The client delivers the problem to a simulation provider:
    The client still keeps responsibility for the project aim and the 

required scenario definition, and he supports the provider during 
input data definition. But then the provider simulates the given 
scenarios and delivers the client the respective simulation results 
with explanations but without interpretation.

Figure 1. Application areas.
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For a terminal in the Hamburg – Le Havre range ISL, for 
example, investigated the impacts of an extended berth length 
and an enlarged back reach area in terms of the behaviour of 
various terminal operation systems. In the run-up to the terminal 
extension various systems have been simulated with the SCUSY 
system (the straddle carrier system, a rubber tired gantry system 
combined with conventional truck/chassis units as well as a second 
rubber tired gantry system combined with shuttle carriers). They 
were analysed regarding their performance, and costs occurred 
during operation.

Container terminal planning phase
Regarding the planning phase of the container terminal as a 
complete system, this can be simulated at various levels of detail. 
For each of these levels, distinct simulation tools have been designed 
in such a way that users can, even without availing themselves on 
a software engineer’s specialised expertise, ‘play through’ several 
scenarios with input parameters chosen by themselves. 

In the following, an example of a simulation study is shown, 
regarding the determination of a container terminal’s capacity 
and performance by means of various simulation tools working 
on different levels of detail (see Figure 3). The systems work 
independently, yet each one can be built using the results of 
previous tools.

The first question while planning a terminal is calculating 
the terminal’s annual capacity. In this phase one looks on the 
local conditions such as quay length and number of stacks. In 
addition, the number and performance of used quay cranes limits 
the capacity of the quay. Regarding the stacking area, the number 
of slots required is analysed. The operation system responsible for 
stacking and transporting the ingoing and outgoing containers is 
not examined. 

This is part of a further step of terminal planning going into details: 
Next, the operation system of the terminal is analysed. A simulation 
system has to reproduce and then analyse the numerous parameters 
and interactions between the technical, operational and traffic-
related components of a container terminal. Systematic variation of 
the input data (e.g. different layout, employment of novel types of 
equipment, alternative time graphs etc.) provides the user for each 
scenario with an economical and technical analysis. The comparison 
of the results enables him to determine – in a comprehensive way 
– the optimum handling system. In a next step the single device 
may be analysed using device simulations, for example a quay crane 
simulator. Such a system provides the highest level of detail, but only 
focuses on the terminal’s quayside. Its aim is to find out which crane 
type is most suitable to serve a vessel, and in which way several ship-
to-shore cranes interact during the loading and unloading process. 
Interferences between cranes are reflected in the performance of the 
individual cranes and, consequently, in the vessel’s service time. 

End of part 1. Part 2 will continue discussing the container terminal 
planning phase, including how determining terminal capacity, simulation 
and analysis of container unit handling systems, evaluation of vessel 
operation with ship-to-shore cranes, followed by a brief discussion on 
terminal start up and optimisation using emulation technology.

Figure 2. ISL systems used for container terminal analysis.

Figure 3. An example of the interaction of different simulation tools.

Dr.-Ing Holger Schütt is the head of 

the competence centre ‘Optimisation 

and Simulation’ in the department 

‘Information Logistics’ at ISL in 

Bremerhaven. He manages various 

simulation projects with topics in 

logistics. Prior to this he worked in simulation for a 

major container terminal operator in Hamburg and 

was responsible for the simulation assistance during 

the whole planning and implementation phase 

of the automated Container Terminal Altenwerder 

(Hamburg). He is member of the ASIM (German 

Simulation Society) and has written various articles 

and papers in the field of simulation applications.

More than 50 years ago, the Institute of Shipping 

Economics and Logistics (ISL) was founded in 

Bremen. Combining tradition with modern research, 

they have since positioned themselves as one of the 

European wide leading institutes in maritime research, 

consultancy and know-how transfer.

On location in Bremen, Bremerhaven and Luebeck, 

about 50 employees work in interdisciplinary teams 

on projects from all over the world. Whether in 

China, Saudi-Arabia or Russia, be it logistics systems, 

maritime economics and transport or information 

logistics – on behalf of partners from the public and 

private sector at home and abroad ISL turn innovative 

ideas into practical solutions.

Email: schuett@isl.org

Web: www.isl.org

ABOUT THE AUTHOR ABOUT THE ORGANISATION ENQUIRIES 


