
BATTERY 2030+ - at the heart of a green and connected society
a large-scale research initiative 

Future battery technologies 
coordinator: Prof. Kristina Edström, Uppsala University, Sweden

Deputy coordinator: Dr. Simon Perraud, CEA, France



Large interest for batteries in Europe

European Battery Alliance

Started October 2017

"Batteries are at the heart of the industrial revolution and I am 
convinced that Europe has what it takes to become the world’s leader in 
innovation, decarbonisation and digitisation." - Vice-President Maroš 
Šefčovic



Background

October 11, 2017
Launch of the European Battery Alliance by 
Vice-President Maroš Šefčovič

January 11-12, 2018
Workshop organized by DG R&I

Short- & medium-term R&I priorities (market
introduction starting from 2025):
• advanced Li-ion batteries
• solid-state Li-ion batteries
• >400 Wh/kg, >750 Wh/L (SET-Plan targets)



Background January 10, 2018
Workshop organized by DG CONNECT, with the 
participation of DG R&I and JRC

Long-term R&I priorities (market introduction 
starting from 2035)

« The EC called on all the research actors in 
Europe (…) to deliver a commonly agreed long 
term research agenda for such an ambitious
large-scale research initiative »

EBA: InnoEnergy work shop

13 b solid state battery – short term 
program but also longer needed



Overall goal – to meet the UN sustainability goals





SET PLAN 7 implementation



A long-term research initiative in the battery R&I 
landscape

TRL 1 TRL 2 TRL 3 TRL 4 TRL 5 TRL 6 TRL 7 TRL 8 TRL 9

The European Battery 
Community

Long-term research Short-to-medium term research Industrialization

A long-term research 
roadmap 

(FETPROACT-04-2019 CSA)
SET-Plan Industrial roadmaps

Actors 

Roadmap

Scope

…
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Coordination office

European Technology and Innovation Platform



Secretariat Team

Ilka Von Dalvigk

InnoEnergy
Edel Sheridan

EERA/SINTEF
Patrick Clerens 

(EASE)
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• Inventing the batteries of the future

• Providing breakthrough technologies to the European battery industry across the 
full value chain

• Enabling long-term European leadership in both existing markets (road transport, 
stationary energy storage) and future emerging applications (robotics, aerospace, 
medical devices, internet of things, …)

Ultrahigh 
performances

Environmental 
sustainability

Smart 
functionalities
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BATTERY 2030+ - a long-term research initiative



A long-term battery research roadmap – so far

• Long-term objectives:
• Energy & power densities approaching the theoretical limits
• Outstanding lifetime & reliability
• Enhanced safety
• Environmental sustainability
• Cost effectiveness

• Specific research areas contributing to the objectives:
• Accelerated battery material discovery & interface engineering
• Smart sensing & self-healing functionalities
• Open to ideas for new research areas!

• Cross-cutting research areas:
• Manufacturability
• Recyclability
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BATTERY 2030+ a full Research Eco-System

smart materials

recycling
and reuse

high 
perform-

mance
safety

Cost and 
resource 
efficient

low energy for 
production, 
extraction

production 
process

innovation 
Smart batteries with self-healing 

and sensors

Establish the computational 
“Battery Interface Genome”:

Artificial Intelligence
Machine learning

New battery cell designs 
and battery chemistries

Cost effective disassembly 
of cells and packs

Regulatory issues

New battery cell designs lead 
to new packs and modules
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https://electronics.stackexchange.com/questions/72700/isolation-between-cells-for-battery-charging-testing


Core group
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Stakeholder support

Core group

Supporting 
organizations

Industry
(90+ companies belonging to the 
core or supporting organizations)

17

http://www.cicenergigune.com/
http://northvolt-ab.mynewsdesk.com/images/nv-vector-826829
https://infrastructure.der-lab.net/research-infrastructure/italian-national-agency-for-new-technologies-energy-and-sustainable-economic-development-enea/


Three RIA calls and one M-ERA-net coming up

1) Materials acceleration platform 20 M Euro for one project
2) Sensors 10 M Euro for several 2-4 M Euro projects
3) Self-healing 10 M euro for several 2-4 M Euro projects

M-ERA NET  5M Euro from the commission and at least 10 M Euro from member
states A COMPLEMENTARY PROJECT

Competences in materials, characterisation, modeling at different length-scales, 
sensors, AI, machine learning, polymer chemistry, recyling, BMS, how to adapt
batteries in an application, etc…
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Accelerated battery material discovery & interface engineering

MATERIALS ACCELERATION PLATFORM
Self-driving laboratory for autonomous 
discovery and optimization of materials 

and interfaces

Energy & power 
densities approaching 
the theoretical limits

Outstanding lifetime 
& reliability

10× acceleration of the development cycle
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Accelerated battery material discovery & interface engineering



Grid applications

Battery second life 

Double 
functionality

Better traceability 

Electric vehicles: 

T°C
Cell (I and V)  R

 What is done today ? 

WHY sensing-monitoring ? A few examples

Battery usage is 
not well optimized 

(reduced life-time, 
limited ageing, 

enhanced safety risks )

SEI
Temperature
is very critical



Looking ahead: New research challenges

Establish the state of health record  of 
the battery just like for humans

C. Grey and J.M. Tarascon, Nat. Mater. 2016, 16, 45–56.

Need to introduce smart sensing functionalities within the cell

Efforts towards instrumental
miniaturization for  real time 

monitoring of the batteries in the field



Smart sensing & self-healing functionalities
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SMART SENSING
Spatially and time 

resolved sensing down 
to the battery cell level

Environmental 
sustainability 
(second life)

Enhanced 
safety

Outstanding 
lifetime and 

reliability



Looking ahead: new research challenges

Develop self-healing processes

Electrode recovered
by an SEI

(Prevents the
crossing of Li+) 

(Prevents
blood circulation)

Clogged artera
by cholesterol

Besides enhancing QRL, sensors also 
serve  to identify defective components 

and local spots in the cell that need to be 
repaired

. 

Batteries 2030+ could be the driver to launch this  revolutionary era of rechargeable 

batteries taking advantage of self-healing via the use of proper chemical processes 

Libération contrôlée d’auto-réparants
pour limiter l’usure des tissus d’électrodes

au sein des batteries (vectorisation)

Réciproquement: utiliser l’énergie « humaine » (=marche) pour 
déclencher « à la demande » la libération d’un médicament 

Build self-healing processes

into the original battery design

(vectorization) 



How to tackle this issue? 
Innovative chemistry on the battery separator

Si / SiO2

Si / SiO2
Si / 
SiO2

Si / 
SiO2

Multilayers Surface-functionalization External or internal
stimulus

Encapsulated self-healing molecules

Al

CathodeAnode

Cu

Separator

Acting

Sensing
Sensor detects a 

issue in the system

! BATTERY
MANAGEMENT

SYSTEM

Actuators
interfere for 
healing the 

system

Complex but exciting science at the crossover of many disciplines ..

 Integrated sensing/self-healing Self-healing polymers



Smart sensing & self-healing functionalities

26

Al

CathodeAnode

Cu

Separator

Acting

Sensing
Sensor detects a 

issue in the system

! BATTERY
MANAGEMENT

SYSTEM

Actuators
interfere for 
healing the 

system

Sensing 
functionalities

Self-healing
functionalities

Integration



Towards an integrated approach for the batteries of 
the future 
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Materials 
Acceleration 

Platform

Self-healing 
functionalities

Sensing 
functionalities

Big data from sensors 
embedded into battery cells

Discovery of new 
self-healing materials

Feedback loop between 
sensing and self healing 

via the BMS
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Work in progress

• CSA starting 1 March 2019

• Workshop in fall 2019

• ‘Road-map versions’  FEED BACK WANTED

• Full roadmap (FETPROACT-04-2019 CSA): March 2020

Endorse us on www.battery2030.eu
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Thank you for your attention


