
 

 

  
 

 

Application du « model-based system engineering » (MBSE) 

aux études de fiabilité-disponibilitémaintenabilité 
 

In collaboration with ALSTOM Digital Mobility - France 

 
• Context of the research 

 

In MBSE, a virtual model of the system is created, typically while it is still in the designing and 

planning phase. The model is used as a singular reference source - a "single point of truth" - for 

system concept, requirements and design, and verification and validation and associated data. 

RAM can leverage that model to perform a variety of assurance analyses earlier in the life cycle, 

reducing the occurrence of costly changes after the system design hardens. By using the MBSE 

model, Alstom personnel will be able to run simulations and tests in real time, instead of having 

to wade through - in some cases - thousands of pages of documentation. In addition to being 

timelier, MBSE promises to be more flexible, quick and cost-effective 

The work during the internship will consist, on a given system or product, of:  

1) Including the RAM characteristics in the MBSE environment provided by ADM Methods & 

Tools by: 

a. identifying and analyzing RAM modelling needs 

b. proposing ASAP (*) method guidelines and SysML stereotypes to address RAM needs 

2) Using the MBSE model, in conjunction with RAM tools, in order to optimize design and 

maintenance decisions 

3) Summarizing methodology and recommendations in a clear report in English. 
 

*ASAP is the ALSTOM system design analysis and modelling method, language (subset of SysML) and tool (PTC IM). Architects will analyse 
the customer needs/requirements and propose a technical solution to address these needs/requirements, while Designers will model (describe in a 

more formal/less ambiguous language than natural language) the solution(s) designed by the Architects. RAM and other engineering teams (i.e. 

Safety, V&V Cybersecurity, etc.) contribute to system design analysis and modelling by ensuring their needs and allocated requirements are 
taken in account in the MBSE model. 

 

• Objective of the research 
 

The purpose of this internship will be to illustrate on an ADM (Alstom Digital 

Mobility) pilot how the RAM (Reliability-Availability-Maintainabiliy) studies can 

fit into the MBSE (Model-based system engineering) framework. 
 

• Collaborations 
 

The work will be performed in tight collaboration with ALSTOM DIGITAL 

MOBILITY 

 

For further information, please contact: 

Prof. Enrico Zio, enrico.zio@polimi.it , 02 2399 6340 


