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  PMSM 10 kW HV battery 

PMSM 
20 kW 

3008  HY4 

How to organize 

the control and 

manage the energy? 
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Modelling 

Simulation 

Control 1 

Control 2 

Prototype 

Industrial 

approach 

How to structure 

and systematize 

the control? 

Structural simulation tools 

• Dymola 

• AMEsim 

• SimDriveline 

• AUTONOMIE 

• ADVISOR 

 

Heuristic control based  

on the expertise that 

needs a significant 

development time 



MEGEVH 

4 

Modelling 

Simulation 

Control 1 

Control 2 

Prototype 

Modelling 

Simulation 

Prototype 

Representation 

HIL simulation 

Systematic 
control 

Industrial 

approach 

MEGEVH 

approach 

Objective: to structure the control steps  of a complex vehicle 
(structuration level, progressive validations, implementation) 
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2. Power HIL simulation  
of the HYbrid4 

3. Experimentation 
on a HYbrid4 prototype 

Modelling 

Simulation 

Prototype 

Representation 

HIL simulation 

Systematic 
control 

MEGEVH 

approach 

1. EMR and control 
of the HYbrid4 
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Systematic 
control 

Representation 

Simulation 

1. EMR and control 
of the HYbrid4 
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2. Power HIL Simulation  
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Emulation 

Simulation 

Prototype 

Reduced-scale 
P-HIL 

simulation 

Full-scale 
P-HIL 

simulation 

Available platform: 

1.5 kW (DCM & IM) 

Objectives: 

• validation of the portability 

in real-time of the defined 

systematic control 

• preparation for the full-scale 

P-HIL simulation 

   eV Platform 

Specific platform: 

10 kW – 20 kW (PMSM) 

Objectives: 

• validation of the real 

subsystems (electric drives) 

on a platform dedicated as 

close as possible to the 

vehicle environment 

• Study of the limitations 

and fault-tolerant modes 

eV Platform 
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Etat de charge de la batterie Haute Tension [%] Simulation temps réel : HIL

Essai sur Prototype

Simulation sur ordinateur

HIL dynamics closer than simulation that uses a static modelling 
 -> Advantage of the HIL platform: open platform 

Modelling complexity of the “critical” components (eg. HV battery) 
 -> Use of the real component into a power HIL simulation 

Power HIL simulation 

Prototype 
Simulation 
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Simulation sur ordinateur
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Modelling 

Simulation 

Prototype 

Representation 

HIL simulation 

Systematic 
control 

HIL simulation 
• Validation of the control and the 
subsystems on a dedicated platform 
(reduced-scale or/and full-scale) 

Interest: 
• progressive validation method 
• same inversion-based control used 

from the simulation to the prototype 
• direct implementation of the 

control (no back-and-forth) 

The EMR formalism as 
structuration and articulation 

tool of the different parts 
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