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Context 

CERN is the well-known international research centre on physics of particles with of the most important 
particle collider in the world (27 km). Active research are preparing the next generation of accelerators for 
the discovery of new particles and matter. In particular, new power electronics converter are developed with 
higher modularity, high current, fast dynamics and very high accuracy. 

The Sirius FP2P2S is a new generation for particle injectors with 
current pulse of 1 ms, up to 2700A, with an accuracy of +/- 3A. 
Such performances can be achieved only with a very high-
precision control. In that aim, CERN has developed an 
inversion-based control based on Energetic Macroscopic 
Representation, a graphical formalism developed by L2EP for 
model and control organization of complex systems. 

 
In 2019 a new collaboration between L2EP and CERN has compared the performance of this EMR-based 

control and another classical method used by other team of CERN, a RST-based control. 

Objective  

In order to continue the collaboration, a new comparative study is defined. The EMR-based control of this 
high-accuracy converter will be compared with another classical method used by other team of CERN; the 
state feedback control. 

The EMR-based control in its analogic and digital version should be first studied and analysed. In e 
second step, a state feedback control of this converter should be defined. Finally a comparison of both 
control methods will highlight their interest and limitation. 
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