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Main problem: energy density and cost’s

thematic lighthouses for batteries: 

mobility  and stationary electrical grid 

applications 



DEVELOPMENT OF LITHIUM ION BASED BATTERY 

TECHNOLOGY
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2014 2020 2030

230Wh/l

140Wh/kg

Anode: C

Cathode: NMC

700Wh/l

300Wh/kg

Anode: C+20%Si

Cathode: NMC 811

2025

800Wh/l

350Wh/kg

Anode: Si & C

Cathode: new 

electrolyte

All solid state

1000Wh/l

350Wh/kg



Future of batteries: ASSB
4

Materials road for future batteries

Schematic illustration 
of Li thin film battery
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Si baseline

Si baseline

Si TiGL 150

Si TiGL 150

Atomic Layer Deposition (ALD) of the metal combined with the Molecular Layer 

Deposition (MLD) of the organic precursor are used to prepare coated electrodes.  

Silicon anodes coated with hybrid organic–inorganic thin films titanicone (TiGL) 

PATHWAY TOWARD THE ALL SOLID STATE BATTERIES

www.nature.com   Scientific Reports 12, 137 (2022)

https://www.nature.com/srep


OTHER DEVELOPMENTS OF LITHIUM ION 

BASED BATTERY TECHNOLOGY
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2014 2020 2030

230Wh/l

140Wh/kg

Anode: C

Cathode: NMC

700Wh/l

300Wh/kg

Anode: C+20%Si

Cathode: NMC 811

2025

LiS

500Wh/kg

1000Wh/kg

LiS

Main advantages of LiS

Batteries are their high

theoretical capacity 1675 mAh/g

and high energy density 2680

Wh/kg which is theoretically

more than 5 times higher than

that of lithium-ion



Future of batteries: LiS



Rational design and implementation of high-
performance LSB batteries.

Adv. Energy Mater. 2021, 11, 2100432

Adv. Energy Mater. 2021, 11, 2003507

Adv. Energy Mater. 2021, 12, 2101250



Stationary batteries

next-generation flow-battery technologies

WG



Your R+D+i

partner for batteries

and electrification
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Research & Innovation
Ecosystem

IREC & Eurecat as a

Battery Hub to create and 

boost a research and 

innovation ecosystem to 

support different sectors

PUBLIC ADMIN. (CAT, ES, EU)

Funding Instruments

CLUSTERS & 

ASSOCIATIONS

UNIVERSITIES & 

RESEARCH INSTITUTES

STRATEGIC PARTNERSBATTERY CLUSTERS 

& ASSOCIATIONS

SECTORS

Mobility (Automotive,

Rail, Naval,

Aerospace)

Logistics and

services

Energy

(prod.&operat.)

Waste & Resources

Industry & Equipment
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Why a Batteries Joint 
Research Unit?

Materials

& Cells

Development

Electric 

Vehicle

Power Electronics 

& Grid Integration

Energy Systems 

Analytics & 

Integration

Electronics

End-of-life & 

Recyclability 

Batteries

Lightweighting Re-use and 

2nd life 

Batteries

Circular 

Economy

Batteries 

Development & 

Characterization

Digitalization & 

Cyber security

Smart Mobility

Bringing added 
value to succeed 
in tomorrow’s 
world of batteries

Your partner of 

reference in Science & 

Technology for Battery 

Technology and 

Electrification 
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Why a Batteries Joint
Research Unit?
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Why a Batteries Joint
Research Unit?
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2nd and End of life 
batteries

• Reuse and 
recovery battery 
and cells

• 2nd life studies

• Post-mortem 
analysis

• Safe dismantling 
and preparation 
for recycling

• Metal recovery

• Battery Passport​

• HAZOP Analysis

Energy Systems 
Analytics

• Charging point 
management

• V2G, Smart 
charging & EMS 
integration

• EMS including 
electromobility 
services

• EV forecasting 

• Data 
management: 
usage of EV data 
for BM 
evaluation, SOH 
& EoL, new 
services. 

Power Electronics 
& Grid Integration

• Battery 
Management 
Systems (BMS) 
validation

• Power electronics 
& Grid integration

- Grid integration 
studies & 
validation

- Smart 
Charging/V2G, 
AC/DC 
charging  points 
design

Modelling & 
Simulation

• Model 
generation:

• Empirical

‐ Electrochemical

‐ Ageing

‐ Thermal

• Algorithms for 
State-of-charge 
(SOC), State-of-
health (SOH)

• Cell, module and 
battery 
electrochemical 
and thermal 
simulation

Testing & 
Characterization 
of Cells, Modules 
and Battery Packs

• Benchmarking

• Quality control

• Safety

• Accelerated 
ageing

• Cell to Battery 
validation 
(standards or 
tailor-made)

• Abusive tests 
following
standards for 
safety  (UN, UL 
and R100)

• User-defined 
tests

Module & Battery 
Pack 
development

• Housing BP

- Multi-material

- Light materials 

(Composites,Al, 

AHSS)

• Battery 
Management 
Systems (BMS)

- BMS 

Development

- Power 

converter & 

controls design

- Energy systems 

hybridization

• Sensors 
integration

Materials & Cells 
R+D

• Li-ion, Na-ion, Li-
S batteries, All 
Solid State 
batteries, Redox 
flow batteries, 
Supercapacitors 
and hybrid 
systems

• Synthesis-
structure-
properties 
correlation of 
(nano)electrodes

• Electrode coating

• Ionic liquid cell 
electrolytes

• Polymer 
electrolyte 
membranes

Battery value Chain
Technology for cell, battery packs, and systems development 

• Eco-design/Design for Circularity

• Safe dismantling and preparation for recycling

• Life Cycle Cost & Social Life Cycle 
Assessment

• Levelized cost of energy (LCOE)

Circular 
Economy



16

Module & Battery 
Pack 
development

• Housing BP

- Multi-material

- Light materials 

(Composites,A

HSS)

• Battery 
Management 
Systems (BMS)

- BMS 

Development

- Power 

converter & 

controls design

- Energy systems 

hybridization

• Sensors 
integration

2nd and End of life 
batteries

• Reuse and 
recovery battery 
and cells

• 2nd life studies

• Post-mortem 
analysis

• Safe dismantling 
and preparation 
for recycling

• Metal recovery

Energy Systems 
Analytics

• Charging point 
management

• V2G, Smart 
charging & EMS 
integration

• EMS including 
electromobility 
services

• EV forecasting 

• Data 
management: 
usage of EV data 
for BM 
evaluation, SOH 
& EoL, new 
services. 

Power Electronics 
& Grid Integration

• Battery 
Management 
Systems (BMS) 
validation

• Power electronics 
& Grid integration

- Grid integration 
studies & 
validation

- Smart 
Charging/V2G, 
AC/DC 
charging  points 
design

Modelling & 
Simulation

• Model 
generation:

‐ Empirical

‐ Electrochemic

al

‐ Ageing

‐ Thermal

• Algorithms for 
State-of-charge 
(SOC), State-of-
health (SOH)

• Cell, module and 
battery 
electrochemical 
and thermal 
simulation

Testing & 
Characterization 
of Cells, Modules 
and Battery Packs

• Benchmarking

• Quality control

• Safety

• Accelerated 
ageing

• Cell to Battery 
validation 
(standards or 
tailor-made)

• Abusive tests 
following
standards for 
safety  (UN, UL 
and R100)

• User-defined 
tests

Battery value Chain
Technology for cell, battery packs, and systems development 

• Eco-design/Design for Circularity

• Safe dismantling and preparation for recycling

• Life Cycle Cost & Social Life Cycle 
Assessment

• Levelized cost of energy (LCOE)

Circular 
Economy

Materials & Cells 
R+D

• Li-ion, Na-ion, Li-
S batteries, All 
Solid State 
batteries, Redox 
flow batteries, 
Supercapacitors 
and hybrid 
systems

• Synthesis-
structure-
properties 
correlation of 
(nano)electrodes

• Electrode coating

• Ionic liquid cell 
electrolytes

• Polymer 
electrolyte 
membranes
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Materials & Cells 
R+D

• Li-ion, Na-ion, Li-
S batteries, All 
Solid State 
batteries, Redox 
flow batteries, 
Supercapacitors 
and hybrid 
systems

• Synthesis-
structure-
properties 
correlation of 
(nano)electrodes

• Electrode coating

• Ionic liquid cell 
electrolytes

• Polymer 
electrolyte 
membranes

2nd and End of life 
batteries

• Reuse and 
recovery battery 
and cells

• 2nd life studies

• Post-mortem 
analysis

• Safe dismantling 
and preparation 
for recycling

• Metal recovery

Energy Systems 
Analytics

• Charging point 
management

• V2G, Smart 
charging & EMS 
integration

• EMS including 
electromobility 
services

• EV forecasting 

• Data 
management: 
usage of EV data 
for BM 
evaluation, SOH 
& EoL, new 
services. 

Power Electronics 
& Grid Integration

• Battery 
Management 
Systems (BMS) 
validation

• Power electronics 
& Grid integration

- Grid integration 
studies & 
validation

- Smart 
Charging/V2G, 
AC/DC 
charging  points 
design

Modelling & 
Simulation

• Model 
generation:

‐ Empirical

‐ Electrochemic

al

‐ Ageing

‐ Thermal

• Algorithms for 
State-of-charge 
(SOC), State-of-
health (SOH)

• Cell, module and 
battery 
electrochemical 
and thermal 
simulation

Testing & 
Characterization 
of Cells, Modules 
and Battery Packs

• Benchmarking

• Quality control

• Safety

• Accelerated 
ageing

• Cell to Battery 
validation 
(standards or 
tailor-made)

• Abusive tests 
following
standards for 
safety  (UN, UL 
and R100)

• User-defined 
tests

Battery value Chain
Technology for cell, battery packs, and systems development 

• Eco-design/Design for Circularity

• Safe dismantling and preparation for recycling

• Life Cycle Cost & Social Life Cycle 
Assessment

• Levelized cost of energy (LCOE)

Circular 
Economy

Module & Battery 
Pack 
development

• Housing BP

- Multi-material

- Light materials 

(Composites,A

HSS)

• Battery 
Management 
Systems (BMS)

- BMS 

Development

- Power 

converter & 

controls design

- Energy systems 

hybridization

• Sensors 
integration
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Module & Battery 
Pack 
development

• Housing BP

- Multi-material

- Light materials 

(Composites,A

HSS)

• Battery 
Management 
Systems (BMS)

- BMS 

Development

- Power 

converter & 

controls design

- Energy systems 

hybridization

• Sensors 
integration

Materials & Cells 
R+D

• Li-ion, Na-ion, Li-
S batteries, All 
Solid State 
batteries, Redox 
flow batteries, 
Supercapacitors 
and hybrid 
systems

• Synthesis-
structure-
properties 
correlation of 
(nano)electrodes

• Electrode coating

• Ionic liquid cell 
electrolytes

• Polymer 
electrolyte 
membranes

2nd and End of life 
batteries

• Reuse and 
recovery battery 
and cells

• 2nd life studies

• Post-mortem 
analysis

• Safe dismantling 
and preparation 
for recycling

• Metal recovery

Energy Systems 
Analytics

• Charging point 
management

• V2G, Smart 
charging & EMS 
integration

• EMS including 
electromobility 
services

• EV forecasting 

• Data 
management: 
usage of EV data 
for BM 
evaluation, SOH 
& EoL, new 
services. 

Power Electronics 
& Grid Integration

• Battery 
Management 
Systems (BMS) 
validation

• Power electronics 
& Grid integration

- Grid integration 
studies & 
validation

- Smart 
Charging/V2G, 
AC/DC 
charging  points 
design

Modelling & 
Simulation

• Model 
generation:

‐ Empirical

‐ Electrochemic

al

‐ Ageing

‐ Thermal

• Algorithms for 
State-of-charge 
(SOC), State-of-
health (SOH)

• Cell, module and 
battery 
electrochemical 
and thermal 
simulation

Battery value Chain
Technology for cell, battery packs, and systems development 

• Eco-design/Design for Circularity

• Safe dismantling and preparation for recycling

• Life Cycle Cost & Social Life Cycle 
Assessment

• Levelized cost of energy (LCOE)

Circular 
Economy

Testing & 
Characterization 
of Cells, Modules 
and Battery Packs

• Benchmarking

• Quality control

• Safety

• Accelerated 
ageing

• Cell to Battery 
validation 
(standards or 
tailor-made)

• Abusive tests 
following 
standards for 
safety  (UN, UL 
and R100)

• User-defined 
tests

Cell 

Testing

Battery

Pack

Testing

Module 

Testing

Climatic 

chamber

Walk-in Climatic 

chamber

NemesisFire ResistanceSafety 

Container
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Testing & 
Characterization 
of Cells, Modules 
and Battery Packs

• Benchmarking

• Quality control

• Safety

• Accelerated 
ageing

• Cell to Battery 
validation 
(standards or 
tailor-made)

• Abusive tests 
following
standards for 
safety  (UN, UL 
and R100)

• User-defined 
tests

Module & Battery 
Pack 
development

• Housing BP

- Multi-material

- Light materials 

(Composites,A

HSS)

• Battery 
Management 
Systems (BMS)

- BMS 

Development

- Power 

converter & 

controls design

- Energy systems 

hybridization

• Sensors 
integration

Materials & Cells 
R+D

• Li-ion, Na-ion, Li-
S batteries, All 
Solid State 
batteries, Redox 
flow batteries, 
Supercapacitors 
and hybrid 
systems

• Synthesis-
structure-
properties 
correlation of 
(nano)electrodes

• Electrode coating

• Ionic liquid cell 
electrolytes

• Polymer 
electrolyte 
membranes

2nd and End of life 
batteries

• Reuse and 
recovery battery 
and cells

• 2nd life studies

• Post-mortem 
analysis

• Safe dismantling 
and preparation 
for recycling

• Metal recovery

Energy Systems 
Analytics

• Charging point 
management

• V2G, Smart 
charging & EMS 
integration

• EMS including 
electromobility 
services

• EV forecasting 

• Data 
management: 
usage of EV data 
for BM 
evaluation, SOH 
& EoL, new 
services. 

Power Electronics 
& Grid Integration

• Battery 
Management 
Systems (BMS) 
validation

• Power electronics 
& Grid integration

- Grid integration 
studies & 
validation

- Smart 
Charging/V2G, 
AC/DC 
charging  points 
design

Battery value Chain
Technology for cell, battery packs, and systems development 

• Eco-design/Design for Circularity

• Safe dismantling and preparation for recycling

• Life Cycle Cost & Social Life Cycle 
Assessment

• Levelized cost of energy (LCOE)

Circular 
Economy

Modelling & 
Simulation

• Model 
generation:

‐ Empirical

‐ Electrochemic

al

‐ Ageing

‐ Thermal

• Algorithms for 
State-of-charge 
(SOC), State-of-
health (SOH)

• Cell, module and 
battery 
electrochemical 
and thermal 
simulation

Characterization and modelling for Battery 

Management System development
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Modelling & 
Simulation

• Model 
generation:

‐ Empirical

‐ Electrochemic

al

‐ Ageing

‐ Thermal

• Algorithms for 
State-of-charge 
(SOC), State-of-
health (SOH)

• Cell, module and 
battery 
electrochemical 
and thermal 
simulation

Testing & 
Characterization 
of Cells, Modules 
and Battery Packs

• Benchmarking

• Quality control

• Safety

• Accelerated 
ageing

• Cell to Battery 
validation 
(standards or 
tailor-made)

• Abusive tests 
following
standards for 
safety  (UN, UL 
and R100)

• User-defined 
tests

Module & Battery 
Pack 
development

• Housing BP

- Multi-material

- Light materials 

(Composites,A

HSS)

• Battery 
Management 
Systems (BMS)

- BMS 

Development

- Power 

converter & 

controls design

- Energy systems 

hybridization

• Sensors 
integration

Materials & Cells 
R+D

• Li-ion, Na-ion, Li-
S batteries, All 
Solid State 
batteries, Redox 
flow batteries, 
Supercapacitors 
and hybrid 
systems

• Synthesis-
structure-
properties 
correlation of 
(nano)electrodes

• Electrode coating

• Ionic liquid cell 
electrolytes

• Polymer 
electrolyte 
membranes

2nd and End of life 
batteries

• Reuse and 
recovery battery 
and cells

• 2nd life studies

• Post-mortem 
analysis

• Safe dismantling 
and preparation 
for recycling

• Metal recovery

Energy Systems 
Analytics

• Charging point 
management

• V2G, Smart 
charging & EMS 
integration

• EMS including 
electromobility 
services

• EV forecasting 

• Data 
management: 
usage of EV data 
for BM 
evaluation, SOH 
& EoL, new 
services. 

Battery value Chain
Technology for cell, battery packs, and systems development 

• Eco-design/Design for Circularity

• Safe dismantling and preparation for recycling

• Life Cycle Cost & Social Life Cycle 
Assessment

• Levelized cost of energy (LCOE)

Circular 
Economy

Power Electronics 
& Grid Integration

• Battery 
Management 
Systems (BMS) 
validation

• Power electronics 
& Grid integration

- Grid integration 
studies & 
validation

- Smart 
Charging/V2G, 
AC/DC 
charging  points 
design

Local Concentrators

Ethernet Switch operation

192.168.0.x

Ethernet Switch configuration

182.168.0.x

Ethernet Switch IREC

172.26.x.x

Modbus TCP-IP

Modbus TCP-IP

Ethernet Switch ADSL

192.168.42.x

SCADA

SCADAEMS Aggregator / Grid emulatorCyber Attacker

Grid emulator 

200kVA, 350A per phase

Weather
forecast

Energy price

Emulated systems

Real systems

MYD3

Armari – 2 uxarxa

Emulation cabinet 

 4kVA

Armari – 7 uxarxa

MYD4

Emulation cabinet 

 4kVA

Armari – 6 uxarxa

MYD1

Emulation cabinet 

4kVA

Armari – 4 uxarxa

MYD2

Emulation cabinet 

4kVA

Armari – 5 uxarxa

MYD?

Emulation cabinet 

4kVA

MYD?

Armari – 8 uxarxa

Ultracapacitor cabinet 

 57Wh; 10kW; 200Apk

2LBG

- +

2n Life Battery

2nd life Lithium battery 

32Ah; 23kWh; 40kW

MYD?

Armari – 3 uxarxa

Lithium battery 

82Ah; 20kWh; 150kW

- +

Central concentrator

Central concentrator

Data concentrators and gateways

CAN, Modbus RTU à Modbus TCP

Microgrid scenarios configuration

Load profile generation for the emulation cabinets

Start / Stop EMS, Agregator and Local Concentrator.

Forecast module

Grid emulator

Microgrid scenarios configuration

Programmable Configuration 
and management

Concentrator, Bridges 
and services
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Power Electronics 
& Grid Integration

• Battery 
Management 
Systems (BMS) 
validation

• Power electronics 
& Grid integration

- Grid integration 
studies & 
validation

- Smart 
Charging/V2G, 
AC/DC 
charging  points 
design

Modelling & 
Simulation

• Model 
generation:

‐ Empirical

‐ Electrochemic

al

‐ Ageing

‐ Thermal

• Algorithms for 
State-of-charge 
(SOC), State-of-
health (SOH)

• Cell, module and 
battery 
electrochemical 
and thermal 
simulation

Testing & 
Characterization 
of Cells, Modules 
and Battery Packs

• Benchmarking

• Quality control

• Safety

• Accelerated 
ageing

• Cell to Battery 
validation 
(standards or 
tailor-made)

• Abusive tests 
following
standards for 
safety  (UN, UL 
and R100)

• User-defined 
tests

Module & Battery 
Pack 
development

• Housing BP

- Multi-material

- Light materials 

(Composites,A

HSS)

• Battery 
Management 
Systems (BMS)

- BMS 

Development

- Power 

converter & 

controls design

- Energy systems 

hybridization

• Sensors 
integration

Materials & Cells 
R+D

• Li-ion, Na-ion, Li-
S batteries, All 
Solid State 
batteries, Redox 
flow batteries, 
Supercapacitors 
and hybrid 
systems

• Synthesis-
structure-
properties 
correlation of 
(nano)electrodes

• Electrode coating

• Ionic liquid cell 
electrolytes

• Polymer 
electrolyte 
membranes

2nd and End of life 
batteries

• Reuse and 
recovery battery 
and cells

• 2nd life studies

• Post-mortem 
analysis

• Safe dismantling 
and preparation 
for recycling

• Metal recovery

Battery value Chain
Technology for cell, battery packs, and systems development 

• Eco-design/Design for Circularity

• Safe dismantling and preparation for recycling

• Life Cycle Cost & Social Life Cycle 
Assessment

• Levelized cost of energy (LCOE)

Circular 
Economy

Energy Systems 
Analytics

• Charging point 
management

• V2G, Smart 
charging & EMS 
integration

• EMS including 
electromobility 
services

• EV forecasting 

• Data 
management: 
usage of EV data 
for BM 
evaluation, SOH 
& EoL, new 
services. 

Business use – low activity

Municipality fleet

Private use

Business use – high activity

Driving and charging patterns of EV users
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Energy Systems 
Analytics

• Charging point 
management

• V2G, Smart 
charging & EMS 
integration

• EMS including 
electromobility 
services

• EV forecasting 

• Data 
management: 
usage of EV data 
for BM 
evaluation, SOH 
& EoL, new 
services. 

Power Electronics 
& Grid Integration

• Battery 
Management 
Systems (BMS) 
validation

• Power electronics 
& Grid integration

- Grid integration 
studies & 
validation

- Smart 
Charging/V2G, 
AC/DC 
charging  points 
design

Modelling & 
Simulation

• Model 
generation:

‐ Empirical

‐ Electrochemic

al

‐ Ageing

‐ Thermal

• Algorithms for 
State-of-charge 
(SOC), State-of-
health (SOH)

• Cell, module and 
battery 
electrochemical 
and thermal 
simulation

Testing & 
Characterization 
of Cells, Modules 
and Battery Packs

• Benchmarking

• Quality control

• Safety

• Accelerated 
ageing

• Cell to Battery 
validation 
(standards or 
tailor-made)

• Abusive tests 
following
standards for 
safety  (UN, UL 
and R100)

• User-defined 
tests

Module & Battery 
Pack 
development

• Housing BP

- Multi-material

- Light materials 

(Composites,A

HSS)

• Battery 
Management 
Systems (BMS)

- BMS 

Development

- Power 

converter & 

controls design

- Energy systems 

hybridization

• Sensors 
integration

Materials & Cells 
R+D

• Li-ion, Na-ion, Li-
S batteries, All 
Solid State 
batteries, Redox 
flow batteries, 
Supercapacitors 
and hybrid 
systems

• Synthesis-
structure-
properties 
correlation of 
(nano)electrodes

• Electrode coating

• Ionic liquid cell 
electrolytes

• Polymer 
electrolyte 
membranes

Battery value Chain
Technology for cell, battery packs, and systems development 

• Eco-design/Design for Circularity

• Safe dismantling and preparation for recycling

• Life Cycle Cost & Social Life Cycle 
Assessment

• Levelized cost of energy (LCOE)

Circular 
Economy

2nd and End of life 
batteries

• Reuse and 
recovery battery 
and cells

• 2nd life studies

• Post-mortem 
analysis

• Safe dismantling 
and preparation 
for recycling

• Metal recovery

• Battery Passport​

• HAZOP Analysis
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2nd and End of life 
batteries

• Reuse and 
recovery battery 
and cells

• 2nd life studies

• Post-mortem 
analysis

• Safe dismantling 
and preparation 
for recycling

• Metal recovery

• Battery Passport​

• HAZOP Analysis

Energy Systems 
Analytics

• Charging point 
management

• V2G, Smart 
charging & EMS 
integration

• EMS including 
electromobility 
services

• EV forecasting 

• Data 
management: 
usage of EV data 
for BM 
evaluation, SOH 
& EoL, new 
services. 

Power Electronics 
& Grid Integration

• Battery 
Management 
Systems (BMS) 
validation

• Power electronics 
& Grid integration

- Grid integration 
studies & 
validation

- Smart 
Charging/V2G, 
AC/DC 
charging  points 
design

Modelling & 
Simulation

• Model 
generation:

• Empirical

‐ Electrochemical

‐ Ageing

‐ Thermal

• Algorithms for 
State-of-charge 
(SOC), State-of-
health (SOH)

• Cell, module and 
battery 
electrochemical 
and thermal 
simulation

Testing & 
Characterization 
of Cells, Modules 
and Battery Packs

• Benchmarking

• Quality control

• Safety

• Accelerated 
ageing

• Cell to Battery 
validation 
(standards or 
tailor-made)

• Abusive tests 
following
standards for 
safety  (UN, UL 
and R100)

• User-defined 
tests

Module & Battery 
Pack 
development

• Housing BP

- Multi-material

- Light materials 

(Composites,Al, 

AHSS)

• Battery 
Management 
Systems (BMS)

- BMS 

Development

- Power 

converter & 

controls design

- Energy systems 

hybridization

• Sensors 
integration

Materials & Cells 
R+D

• Li-ion, Na-ion, Li-
S batteries, All 
Solid State 
batteries, Redox 
flow batteries, 
Supercapacitors 
and hybrid 
systems

• Synthesis-
structure-
properties 
correlation of 
(nano)electrodes

• Electrode coating

• Ionic liquid cell 
electrolytes

• Polymer 
electrolyte 
membranes

Battery value Chain
Technology for cell, battery packs, and systems development 

• Eco-design/Design for Circularity

• Safe dismantling and preparation for recycling

• Life Cycle Cost & Social Life Cycle 
Assessment

• Levelized cost of energy (LCOE)

Circular 
Economy
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Past, Present and
Future

Past Present Future

GENERATION 3

Optimised Li-ion batteries 

2025 2030

GENERATION 4

Solid State Li-ion batteries

GENERATION 5

Post-lithium ion 

technologies

Al/Mg/Na-ion

batteries

2

2010 2020
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Selected
projects

The project is coordinated by IREC.

COBRA aims to develop a novel Cobalt-free 

Lithium-ion battery technology that overcomes 

many of the current shortcomings faced by Electrical 

Vehicle (EV) batteries. The proposed Li-ion 

technology will be demonstrated at TRL6 (battery 

pack level).

Cobalt-free 

batteries for 

future automotive 

applications

Material testing Cell development Module and battery pack assembly

Total budget ~ 12 M€
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Selected
projects

The project is coordinated by EURECAT.

Manufacturing and 

Assembly of modular and 

Reusable EV Battery for 

Environment-friendly and 

Lightweight mobility

> 20% weight reduction

> 25% charging time reduction

> 40% LCA improvement by 

using modularity

• Useful Battery life up to 300,000 km

• Easy & Safe (dis-)assembly 

automatization

• Reparability and 2nd life transition

• Adaptable to all cells and vehicles

Total budget ~ 12 M€
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Clients and Partnerships

OEMs                            Tiers & Engineering Cells & Batteries                 Energy & Resources

Research Centers & Laboratories Institutions & Associations



Thank you!



Sponsors:

Departament d'Economia i Coneixement Departament d'Empresa i Ocupació

J.R.Morante

jrmorante@irec.catThanks

mailto:jrmorante@irec.cat

