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OVERVIEW

VEHICLE: Hybridisierung von Lithium-lonen-Akkus mit Superkondensator: Ein Ansatz fir den Betrieb

von Reluktanzmotoren in Fahrzeugantrieben
VERBESSERUNG DER ENERGIESPEICHERSYSTEME FUR ELEKTROFAHRZEUGE

VEHICLE :Source de stockage hybride batterie Li-ion / supercondensateurs avec
une machine synchrone aréluctance variable pour les véhicules électriques

PERFECTIONNEMENT DES SYSTEMES DE STOCKAGE D’ENERGIE DES VEHICULES ELECTRIQUES
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ENERGY STORAGE SYSTEM: THE WEAKEST LINK

=Cost

~270€/kWh

Nissan LEAF (2016)=» 35.255€ TTC

Lithium-ion battery price outlook

Lithium-ion battery pack price (real 2018 $/kWh)
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Nissan LEAF (2016) = 30 kWh =
Until 250KM (NEDC) = 261Kg (17%)
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Nissan LEAF ~ ( 8 years/ 160 000km (NEDC))
=>» Standard charge
= Bat Dow Kokam ~ 1600 cycles (1C/1C)
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Real Cycle=» More restrictive ?
Fast charge = Accelerated aging?
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Hybrid energy storage system (HESS)

Project goal

I Smart energy management

strategies for HESS

|
|
|
: Total cost of ownership
|

|
|
! TCO improvement
|
|
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Hybrid Source
Li-ion battery (HE)
+ SupCaps

Battery alone Hybridization
Sizing and technological choices
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SCIENTIFIC APPROACH

HESS sizing , multiphysics modelling & intelligent energy management

» HESS sizing algorithms (Li-ion battery / SC)

» Development & Implementation of energy management strategies
» Multiphysics modeling of (Li-ion battery / SC)
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A Nb of battery cells:
"}_l battery guarantees
T P | .
. ower cycle l{ﬁ@ < vehicle range
a / Energy =
Assignment / management .l

(Driving cycle : Vehicle dynamics
ARTEMIS, NEDC,...)
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Energy cycle Nb of SC cells: SC guarantees

power requests (acceleration
/ braking phases)
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PROJECT IMPLEMENTATION ACTIVITIES (RESPONSIBILITY)

WP 1 (INSA)
WP 7(INSA)

. . t-u
Project management Require- Project set-up

? ments i

—:
Design
WP 6 (INSA) - ' WP 2 (INSA)
Cooperation, dissemination of A VIEHl-CLtE e il e
results and cooperation with rojec management of HESS
industry q
Operate 1_.}
— l
i ’Model J WP 3 (HsKa)
ol Model-based energy
t and Li-ion battery
Control of synchronous _ WP 4 (HsT management and
reluctance machine in electric i and( ref)inement of lifetime prediction for the usage

1 icati ; i i ination with
vehicle applications loped holistic model of Li- in combinati
j‘{:envebagteries - cycling, aging, 7 supercapacitors

and in situ analysis
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ADDED VALUE OF THE CROSS-BORDER APPROACH
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ADDED VALUE OF THE CROSS-BORDER APPROACH

INSA
Strasbourg

[ — — ﬁ ~ Smart Management (EMS) based on

\\\g S advanced Al algorithms
™

Hochschule Hochschule
Karlsruhe ~ Trier

[KA.HS 158

Diagnosis of the aging of
Lithium-lon batteriesIn situ

Generation of realistic )
analysis

energy flow and
optimization of driving
cycles
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WP 6: COOPERATION, DISSEMINATION OF RESULTS
AND COOPERATION WITH INDYSTRY (INSA)

O 00

—r @\\ 1
= T =
N 6.2 National and
6.1 Collaborative international conferences
research platform T 6.3 Two cross-border
business meetings

T e B

6.7 General public ‘Q‘ ’Q‘ : : : 6.4 Two technical
events ’Q‘ ’Q\ 8 8 8 workshops

Involved Partners
1-HsKa 6.6 International R&D 6.5 Three technical

2-HsT day surveys
3-Centrale Lille

4-Université de Nantes . Increase the number of
>-Sheffield Hallam University applications and innovations developed by

6-CCl Alsace Eurométropole
7-CVC Sudwest
8-1EE

cross-border consortiums in the Upper Rhine
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RESOURCES FOR COOPERATION & DISSEMINATION

2 CCI ALSACE TESS N
@ EUROMETROPOLE CVC *’;\ - \A LS
SUDWEST * 9 T EGH =

INSA . ,
INSA entreprises D 'IRg'ceﬁa "C‘JBE

638 entreprises partenaires de I'INSA Strasbourg TriRhenaTech ICube laborato ry

INSTITUT NATIONAL
DES SCIENCES
APPLIQUEES
STRASBOURG

With around 650 members, a laboratory close to companies
Hochschule Karlsruhe
Technik und Wirtschaft

“  UNIVERSITY OF APPLIED SCIENCES

— GROUPE
H 0C H Nl =P IREE\LA INSN

v Laboratoire d'électrotechnique et . .
S c H U L E K d'électronique de puissance de Lille Institut de Recherche en Energie Electrique ~ Institut National
de Nantes Atlantique - EA 4642 des Sclences Appliquées

TR IER ‘ GROUPE INSA

Trier University
of Applied Sciences
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COOPERATION WITH INDUSTRY

Interreg is interested in regional development

—> cooperation with industry, transfer of technology
are crucial success indicators for the project

Cooperation with industrial clusters : PVF and CVC

First survey on hybrid energy storage successfully conducted

Participation in conferences and fairs

B
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SURVEY RESULTS

> 300 respondents, of which 152 answers are complete

France
29%

Other
42%

Switzerla
nd
1%

Germany
28%

Location of the company

Impact of electrification

I'm impacted :

Product may disapear:
E-components opportunity ;

Already Li-lon activites ;

No=31% / Yes=69%
No=68% / Yes=32%
No=46% / Yes=54%

No=46% / Yes=54%

- Electrification is an important topic for the respondents,
yet the knowledge about HESS is limited

EIEY

PROJET
VEHICLE

Benefits of a HESS ?

Specific power ;: 60%

Specific energy : 40%

Lifetime :
Vehicle Perf ;

Efficiency :

56%

52%

42%

Compactness :  35%

TCO reduction: 18%

Lower price :

17%

N
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Yasser Ghoulam Théophile Paul

at IEEE — International Conference at Automotive Battery Management Systems for EV/HEVs

on Electric Vehicular Technology in Berlin (2019)

in Bali (2019)
V

: Théophile Paul and Inés Jorge at

s A o | IEEE VVPC -

Vehicle Power and Propulsion Conference

in Hanoi (2019)

 The 16" IEEE Vehicle Power
_ and Propulsion Conference -
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