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Why testing the battery compatibility with a vehicle ?

Operation limits have to be respected for batteries
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Everything OK?          
the tested battery 
and the vehicle are 

compatible

Follow the battery:

The battery HiL testing aims to validate this compatibility without building a vehicle prototype.

For a battery
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Battery power test general architecture

 

 

Real-time simulator 

uBat 

uBatMes 

iBat 

iBatRef 

uBatMes 

iBatRef 

vRef 

vVeh 

FRes 

Velocity cycle 

0 500 1000 1500

time(s)

0

50

100

150
Reference speed WLTC (km/h)

Road 

model 

Traction model 

uBatVeh 

iBatVeh 

Sub-system 

under test 

In 

Out 

Power 

interface 

I/O 

board 

Adaptation 

(scaling) 

Traction estimator 

Control Algorithm 

BNC cardPower source

Real time signalPower

Slide 3

Interface

Battery is real Rest of the vehicle is simulated
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Flexible experimental test-bench

Module to test

Power amplifier
(60 kVA)

• Real-time simulator

• Real-time simulation
• Model library

• I/O interface

HiL ECU

Cloud

Ethernet



PANDA - GA 824256Slide 5 6-6-2022

Studied P-HEV

Energetic Macroscopic representation (EMR) for model 
organization
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• 10 kWh 

• uBatNom= 55 V 
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Simplified structure (p-HEV)

Battery

Step 1- Simulation Study (pre-validation)

Module
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Cloud-based HiL testing of the Battery of the P-HEV

EMR allows to clearly connect the different parts 
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• Cloud real-time simulation
• Local real-time simulation
• Power part



Demo Time
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Method flexibility
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Cloud testing a new battery for the Renault Zoe
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Renault Zoe

Same method is applied with an other test bench

Power test results are obtained (1module)New battery to test
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Conclusion

HiL testing of batteries for different vehicles

on different experimental set-ups

Using the same cloud and real-time ECU

EMR as  guideline

for flexible cloud-based

HiL testing


