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Global and Local Partners 

ÅPlateway works in close collaboration with several leading 

local and global partners 

ïSMA  and Partners Zurich 

ïOpenTrack GmbH 

ïSavannah Simulations 

ïIFB Dresden 

ïLIFT Trieste  

 

 

 



Corporate Background 

ÅPlateway has worked throughout Australia and New 

Zealand. 

ÅPlatewayôs core business has grown from a railway 

infrastructure management capability focusing on process 

redesign. 

ÅPlateway has since expanded to a much wider total rail 

systems capability. 

ÅClients include rail operators, network owners and 

increasingly, rail customers. 



Simulation Tools 

Why Simulate? 

ÅComputer simulation allows a virtual reconstruction of 

complex systems both natural and man made. 

ÅTakes into account the combined effect of all known 

variables and uncertainties. 

ÅVery cheap means of obtaining experience. 

ÅUnexpected problems and conflicts within a system can be 

detected and solved. 

 



Simulation Tools 

Why Simulate? 

ÅTest Sensitivity of System Performance to inputs such as 

rollingstock, passenger patronage, freight volume, 

infrastructure configuration (track, signals), system 

reliability, access policy. 

ÅObtain stakeholder buy in. 

ÅCommunicate awareness of system drivers. 

ÅInputs to downstream processes. 

 



Benefits of Simulation  

ÅMore control of modelling parameters.  

ÅReduces risk. 

ÅReduce project lengths. 

ÅVisual representation which flowcharts and spreadsheets do 

not have. 

ÅReduce design errors in the preliminary stages. 

ÅCan help decide project feasibility. 

ÅAll benefits can reduce costs. 



Types of Computer Simulation  
 

 

 

 

 

 

 

Simulation Features 

Dynamic simulations Models changes in a system in response to a 

defined input signal. 

Stochastic models Uses random number generators to model chance 

or random events.  

Discrete event simulation Manages events in time- the computer simulates a 

queue of events in the order in which they occur. 

Continuous dynamic simulation Solves differential equations and uses the solution 

to change the simulation.  

Source: Wikipedia 



Dynamic Simulation 

A dynamic simulation could be achieved by altering train 

arrival times to see which combinations may cause a problem. 

Problems  

ÅThere may be combinations that can either not occur or are 

extremely likely to occur in reality. 

 



Reading Train Graphs 

Slope of graph line shows train speed- the steeper the line the quicker the train  
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Dynamic Simulation 



Dynamic Simulation 



Stochastic models 

Could be achieved by describing train run times as a statistical 

distribution. 

Problems 

ÅThe statistical distribution does not calculate actual train 

performance. 

ÅMaybe incorrect relationships between cause and effect. 

ÅMajor problems if outliers are not analysed and treated 

correctly. 

 



Stochastic Models 

Benefits of Stochastic Models 

ÅModeling should be based on a range of outcomes. 

ÅOn time running is defined relative to that range i.e. about 

threading the train path through a series of nodes within an 

allowable band rather than an absolute value. 

ÅMeasure the expected reliability of a timetable change. 

 



Stochastic models 



Discrete Event Simulation 

Discrete event simulations are generally based on the 

response of a service based system (say the operation of a 

bank) to a defined event such as a queue.  

Problems  

ÅThe cause of queuing is not identified. 

 



Continuous Dynamic Simulation 

Uses equations which describe the physical processes 

involved to generate a simulation. 

Problems  

ÅComplicated code required which solves multiple ordinary 

differential equations. Requires a large amount of 

computing power. 



OpenTrack Network Simulator 



OpenTrack Users 

  
Railway/metro companies, railway administrations               Consultancies 

Universities and research institutes                                       Railway supply industry / maglev industry 



OpenTrack Users 

May 2012 

Å248 OpenTrack licenses have been sold to 164 

Companies and Institutes in 33 countries. 

September 2010 

ÅOpenTrack had issued 150 licences to 80 different 

holders within 22 countries. 

  



OpenTrack Calculation Algorithm 

The calculation engine in OpenTrack uses the equations of 

motion to calculate each trains acceleration, speed and 

position at a given point in time.  

Force = mass x acceleration. 

To move a train the power unit has to apply a net tractive effort 

to overcome the resisting forces. 

So the acceleration becomes: 

Acceleration = Net tractive effort 

    mass 



OpenTrack Calculation Algorithm 

The ñresistingò forces 

considered in the 

OpenTrack calculation 

include: 

Åpower unit losses 

Årolling resistance 

Åthe track gradient 

over the train length 

Åthe track curvature 

over the train length 

 

  


