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Calculation of the marks: 

 The maximum number of points of this written exam,     , is 100 

 The marks for the written exam,  , is calculated by the sum of points,  , times ten 
divided by the maximum number of points:  

     
 

    
 

 

 Available time is 210 minutes. 
 



2/6 
 

Question 1 (14 points) – Development-teams North Brabant 
The Province of North Brabant is the regional PT-authority. They have recently made a new 

PT-policy plan: the PT-vision. In this vision PT should be more demand focussed and more 

connecting between mobility and spatial developments. PT should deliver a real contribution 

to the community in terms of accessibility and vitality of the region. Simultaneously the 

Province has started a public procurement for the new 2015 concession. This is still in 

progress. So the new transport company is not yet available.  

 

Figure 1 – The Province of North Brabant 

Following the ideas of their new vision, North Brabant wants to have a more professional 

and business-like approach. So they are developing the idea of so-called ‘development 

teams’. Primary partners in these teams are the municipalities (54 in North Brabant), the 

province and the (new) transport company. All with the purpose to maintain the quality of 

PT as much as possible. At the same time the budgets for PT in 2015 and following years will 

be reduced. 

In the PT-vision there are three levels for these development teams: 

 Strategic 

 Tactical 

 Operational 

a) [5 points] Describe – in your view – what themes they should address (for each level).  
b) [5 points] Describe at least 5 important themes and describe 1) why they are 

important and 2) how they should be addressed.  
c) [4 points] Also describe how these teams have to function in practise and on what 

level the representatives should participate. Also take into account other important 
actors besides the primary partners. 
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Question 2 (28 points) – Reducing budget for Public Transport 
 

A PT-authority is faced with the cutting down of the budgets for PT in the city of ‘Enschelo’ 
with € 2.000.000 (per year). You, as an advisor, are asked to make good plan how to deal 
with this reduction. 
 
These are the facts: 
 
In the current situation Enschelo has 5 lines. All lines are exploited during all days of the 
week and from 07.00 – 23.00 hrs.  
 

lines costs (yr) passenger revenues (yr) 

1 1.000.000 200.000 

2 3.000.000 2.000.000 

3 2.500.000 1.200.000 

4 1.500.000 600.000 

5 2.000.000 1.000.000 

total 10.000.000 5.000.000 
(current cost cover: 50%) 

 

Price per service hour: € 120,00 

Revenues per travel kilometre: € 0,18 
(no boarding tariff) 

Average travel distance: 4,0 km 

 
Spreading of the passenger revenues during the week (for all lines): 

Workdays 75% 255 Days 

Saturday 15% 52 Days 

Sunday  10% 58 Days 

 
Spreading of the passenger revenues during workdays (for all lines): 

07:00 – 18:00 90% 

18:00 – 20:00 5% 

20:00 – 23:00 5% 

 
a) [14 points] A procurement for a new concession is on its way. In the new concession 

the authority is responsible for the passenger revenues. You are asked to develop 3 
three different scenario’s to deal with the reduced budget. Your goal is also to keep 
as much passengers as possible. You are asked to calculate the new cost cover-factor 
per scenario. Where data are missing you should make a realistic estimation. 

b) [14 points] Give for each scenario the advantages and disadvantages. Take into 
account the social consequences and alternative ways of transport for the citizens of 
Enschelo when PT is reduced. Out of the box suggestions are welcome. 
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Question 3 (7 points) – Scheduled versus frequency based assignment. 
 

a) [7 points] Describe the difference between schedule based assignment and 

frequency based assignment, with respect to:  

 Network definition 

 Modelling of transfers 

 Model output 

 Calculation time 

Question 4 (24 points) – Route searching 
 

Consider the following PT network, consisting of 1 origin, 1 destination, 1 access link, 1 

egress link, 2 nodes / stops (A and B), 1 transit link and 2 transit lines (I and II). Both transit 

lines call at stop A and B. Transit line I has frequency (F) 4 per hour and is a faster service 

with travel time T = 15 minutes between stop A and B. Transit line II has frequency 8 per 

hour and travel time T = 20 minutes between A and B. Both transit lines are in the candidate 

set of the travellers. The access and egress times are both equal to 3 minutes of walking 

time.   

 

Figure 1 The PT network 

 

For searching routes through this PT network and calculating average travel times, several 

methods exist. Two of those methods are:  

 The method of ‘optimal strategies’, developed by Spiess and Florian in 1989. 

Calculate the waiting time at stop A by assuming that passengers arrive completely 

random at the stop and that the transit services run completely reliable with equal 

headways. 

 The Zenith method, as implemented in the OmniTRANS modeling software. The 

formula for line choice in the Zenith method is shown below, the access service 

choice parameter λ is 0.1. Travel time is the only element of generalized costs 

I 

II 

Origin 

T = 3 
T = 3 

B 

F=4, T = 15 

F=8, T = 20 

 

Destination 
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considered here. The combined waiting time at stop A is 3.39 minutes when using 

the Zenith method in the network above. 

 

a) [12 points] Calculate the average travel time from the origin to the destination using 

the method of ‘optimal strategies’ 

b) [12 points] Calculate the average travel time from the origin to the destination using 

the Zenith method.  

For both methods, as an intermediate step, you have to calculate the fraction of the 

travellers that use transit line I and transit line II. 

Formula for service choice (= line choice): 

   
   

    

∑    
    

   

 

Where: 
  : fraction for line   
  : frequency of line   
  : generalized costs when using line   
 : set of candidate lines at the stop 
 : service choice parameter 

Question 5 (7 points) – Lines and networks 
a) [3 points] What is the definition of area coverage of a transit network? 

b) [4 points] Explain the relation between stop density and area coverage 

Question 6 (12 points) – Demand modelling 
 

Trip end models are sometimes used in plan studies for Public Transport. 
a) [3 points] Explain for which kind of demand issues these models are used in practice 
b) [3 points] Explain a major drawback of such models 

 
 
In a plan study a selected link analysis of car traffic was used to estimate the potential for a 
new rail track. 

c) [2 points] Explain the concept of a selected link analysis. 
d) [4 points] Explain in three steps how a selected link analysis for car traffic can be used 

to determine whether a new rail track is desirable, and if so, which trajectory would 
be optimal.  

  



6/6 
 

Question 7 (8 points) – Electric busses 
 

In the article ‘Electric buses – An efficient urban transport means’ Reinhart Kühne states: ‘It 

makes sense to search for new powertrain concepts for city buses and to preserve the Diesel 

engine for other applications.’ 

Question 

a) [2 points] Why does it make sense to search to new powertrain concepts for city 

busses? 

b) [2 points] What are the key arguments in favour of a trolley bus above a battery 

electric bus? 

 

The author states that one of the advantages of the electric engine is ‘(the) unproblematic 

recuperation of braking energy’. 

It is true that an electric engine is capable of transforming kinetic energy to electricity, but 

the electric engine is just one element of a complete recuperation system.  

Recuperation requires at least (1) a conversion of kinetic energy to another form of energy 

(2) storage of the converted energy, (3) conversion of the stored energy to kinetic energy 

(/propulsion) and (4) a control unit to manage the energy flows.  

In case of a trolleybus, tram or metro with recuperation it is possible to place the energy 

storage in the vehicle and/or in the sub power stations (as for instance in Moscow). 

c) [2 points] Give arguments for and against energy storage in the vehicles. 

d) [2 points] Give arguments for and against energy in the sub power stations. 


