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EMR for battery power testing in BEV
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EMR for battery power testing in BEV

Why testing the battery compatibility with a vehicle ?

Operation limits have to be respected for batteries
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Current Voltage SoC Temperature

For a driving cycle For a studied vehicle

Follow the battery:

The battery HiL testing aims to validate this compatibility without building an EV prototype.

For a battery
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EMR for battery power testing in BEV

Example : testing a new battery for a BEV

Low power battery 

Original BEV (Renault Zoe)

 

 

Electrical traction 

power : 65 kW  

Weight : 

1480 kg 

-480 < iBat< 2400 A 300 <uBat<440 V

5< TBat< 60 °C

Higher power battery  to be tested 
(35 kWh/ 525 kW)

Battery operation limits

7 modules

 

 

uBat 

iBat 

1 Module  

• 5 kWh  

• 55 V 

Original battery : 41 kWh, 120 kW

Self heating (thermal 
management)

Losses
(driving range) 

We want to validate the compatibility of the new battery without thermal 
management system

?
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EMR for battery power testing in BEV

- EMR for the simulation of the vehicle -
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• Structral scheme

• EMR [Bouscayrol 2012]

• Electric Drive (ED)

Electric machine + PE 
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Velocity cycle is the 
simulation input
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EMR for battery power testing in BEV

- Simulation results [German 2021]-
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 Simulated Zoe battery current (A) 
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Current peak=126 A 

 

 Simulated Zoe battery voltage (V) 
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 Simulated Zoe battery SoC (%) 

time (s) 

Final SoC = 67.5 % 

• Electrical limits are not crossed • Estimated autonomy is 184 km 

The real battery testing has to be achieved to record self-heating
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EMR for battery power testing in BEV

- Using EMR for power interface choosing-

• Battery is the real subsystem to test
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?

Battery is a voltage source Bat.

uBat

EMR answers the question with equivalent sources :

Traction is an equivalent 
current source  

Tract.
iBat

Power Power interface is a current 
source  
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EMR for battery power testing in BEV

- Using EMR for power adaptation-

uMod

iMod

iModRef

uMod

Studied new Zoe battery

7 modules in series

uBat

iBat

Link test results with simulation?

Tested part

1 module

iMod

uMod

iBatSim

uBat

?
Tested module Current source Real-time simulation

Tract.

EMR uses power adaptation pictograms

Power 
adaptation

Inputs / outputs are fixed by EMR

Simulation is used 
as an estimator 

(purple)
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EMR for battery power testing in BEV

- Power test configuration using EMR-

Power adaptation + Real time simulation Power part
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Traction simulation output is a current

Easy interconnection
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EMR for battery power testing in BEV

- Battery power test results [German 2021]-

All the results presented here are experimental

 

 

Tested module SoC (%) 

Final SoC = 67.4 % 

 

 

Tested module voltage (V) 

 

 

Tested module current (A) 

Current peak=126 A 

 

 

Tested module temperatures (°C) 

 

 

Ambient air temperature (°C) 

• Electrical limits are not crossed • Thermal limits are not crossed

The new battery is compatible with the studied EV under the test conditions



EMR’22

HES-SO Sion

June 2022

EMR’22 Summer School 

“Energetic Macroscopic Representation”

« Conclusion»



EMR’22, Sion, June 2022
15

EMR for battery power testing in BEV

- Conclusion-

• EMR is used to organize the simulation

• EMR defines clearly the inputs and the outputs of the different sub-systems

• The power interface to be used is defined by the EMR

• Power adaptation issues are taken into account in EMR
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EMR for battery power testing in BEV
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EMR for battery power testing in BEV
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