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EMR for battery power testing in BEV

Why testing the battery compatibility with a vehicle ? f
_ EMR’g2, Sion, June 2022
\\ Operation limits have to be respected for batteries
For a driving cycle For a studied vehicle For a battery
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If‘> The battery Hil testing aims to validate this compatibility without building an EV prototype.
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Example : testing a new battery for a BEV

EMR’22, Sion, June 2022
Original BEV (Renault Zoe) Higher power battery to be tested
(35 kWh/ 525 kW)
Electrical traction Weight :
power : 65 kW
7 modules/v < UBat
> BLUWAYS
Original battery : 41 kWh, 120 kW
Low power battery
/ \‘ _ Battery operation limits
Losses Self heating (thermal .
-480 < ip< 2400 A 300 <ug,,<440V

(driving range) management)

5< Ty,,< 60 °C

9 We want to validate the compatibility of the new battery without thermal

management system
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- EMR for the simulation of the vehicle -

EMR’22, Sion, June 2022

e Structral scheme
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* EMR [Bouscayrol 2012]
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- Simulation results [German 2021]-
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Electrical limits are not crossed

EMR’22, Sion, June 2022
Simulated Zoe battery current (A)
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e Estimated autonomy is 184 km

|:> The real battery testing has to be achieved to record self-heating
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- Using EMR for power interface choosing- 10
. EMR’22, Sion, June 2022
e Battery is the real subsystem to test
Power Real time simulator
mj Interface SyStem Traction estimator
A
N N
jatVeh Vveh
— | ugat I Traction model
' atVeh 1 Fres
e Control Algorithm [eRel [’\ Velocity cycle
I
[ |

EMR answers the question with equivalent sources :

Bat
Battery is a voltage source Traction is an equivalent
iBat current source

\_'_I

Power |:> Power interface is a current
source
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- Using EMR for power adaptation- 11
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Tested part Studied new Zoe battery

7 modules in series

IBat

9 Link test results with simulation?

u Bat

EMR uses power adaptation pictograms

Tested module Current source Power Real-time simulation
IVod adaptation
i Untod Upggt . . .
— Simulation is used
uMod [ .
N\ as an estimator
S . (purple)
o ModRef Igatsim
C
S

UMmod- 7= UBat

IModRef = Batsim Inputs / outputs are fixed by EMR
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- Power test configuration using EMR- 1
EMR’22, Sion, June 2022
Test outputis a voItage\ / Traction simulation output is a current
Easy interconnection
Gearbox Wheel Chassis Road
------ > €=====D> €-----c------ ———mee >
T F
- g, ‘Wh= Ftot Vv
"Qwh Vven < Zl*@'—
Fbr Vy I:res
b
Tgb_ref Vveh_ref

tot ref

A
v
A
v

Power part Power adaptation + Real time simulation
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- Battery power test results [German 2021]-
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All the results presented here are experimental

150 Reference speed WLTC (km/h)

Tested module current (A)

EMR’22, Sion, June 2022

Tested module voltage (V)
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e Electrical limits are not crossed e Thermal limits are not crossed

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



EMR’22

EMR’22 Summer School
HES-SO Sion “Energetic Macroscopic Representation”

June 2022 @

« Conclusion»




EMR for battery power testing in BEV

- Conclusion-
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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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