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Project for the course “Industrial Automation” 2017 

 

 

Gotthard Tunnel  

 

 

The Gotthard base tunnel has been inaugurated in 2016, after almost 20 years of construction. It is 
the longest railway tunnel in the world, 57 km through the alps in Switzerland. The installation relies 
on many industrial systems for its operation, such as a powerful cooling and ventilation infrastructure, 
lighting system, fire detection, power system distribution, etc. One of the many innovations of the 
Gotthard tunnel is its reliance on the ETCS level 2 (European Train Control System) which replaces 
visual information for the driver by directly displaying the relevant information to its console. The 
system relies on Eurobalises along the tracks and allows to know the position of the train when 
passing each balise. Between two balises, the train can determine its position via sensors (axle 
transducers, accelerometer and radar). This information is then transmitted to the two central control 
center of the Gotthard tunnel (one on each side of the tunnel) to continuously monitor the position and 
speed of all trains in the tunnel via GSM-R. 

For this homework, you will consider yourself as system integrator biding for the control system of the 
train circulation in the Gotthard tunnel. Note that the system does only consider the monitoring of the 
trains, i.e. interlock is excluded, but it is still considered a critical system. As a constraint, the 
supervision system needs to be integrated with a TANGO control system. 
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Considering the system presented previously, you will have to perform the following tasks: 

1. Define the overall system architecture for such a supervision system including the communication 
infrastructure, hardware, software and communication protocols. You will have to pay special 
attention to: 

a. The data to supervised are the ones provided by the trains themselves giving their position 
between two Eurobalises, their velocity and current acceleration at a sampling rate of 
10Hz. 

b. The supervision is critical and a loss of supervision stops all traffic. 

c. The supervision needs to be integrated to TANGO (where to place the Tango device 
servers? How many of them? Etc.). 

d. For simplicity reasons, we will consider only two GSM-R base station with directional 
antenna, one on each side of the tunnel. 

2. Present a detailed evaluation of the worst case scenario for an information to arrive to the control 
center from the train. Detail the assumption made and how they impact your calculation. 

3. Using Tango (http://www.tango-controls.org/): 

a. Develop a simple device server providing simulated data to the supervision system  

b. Develop the synoptic view(s) required for the supervision of the installation. The synoptic 
views should be designed according to the principles presented in class regarding the 
development of industrial HMIs. 

4. Perform a security analysis of the system from a cyber security point of view considering the 
different software required to run Tango. The list of software and their version present in the 
Tango box can be a starting point.  

5. Estimation of cost for integration and development to turn all the components into one system. 

 

The project shall be executed by an interdisciplinary team. During the second part of the semester, 
time will be dedicated during the classes for the team to work on the project and interact directly with 
the instructors to refine the requirements and make the necessary assumptions.  

http://www.tango-controls.org/)

