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BATTERY 2030+ - a large-scale
research initiative: Inventing the
sustainable batteries of the future

Our aims are:

To invent ultra-high performance batteries that are safe, affordable, and
sustainable with a long lifetime

To provide new tools and breakthrough technologies to the European
battery industry throughout the value chain

To enable long-term European leadership in both existing markets (i.e.,
road transport, and stationary storage) and future emerging applications
(i.e., robotics, aerospace, medical devices, and Internet of things)

This project has received funding

from the European Union’s Horizon 2020
research and innovation programme
under grant agreement No. 957213.




Versatile and chemistry neutral approach
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@ The BIG-MAP consortium 2030

BIG-MAP
e 10-year ambition: Reinventing the way we invent batteries

e Year 1-3: the first steps in developing an Al-accelerated
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Accelerated Battery Development Processes

BIG-MAP

e Vision: A modular and chemistry neutral platform for accelerated closed-loop
discovery using Al-accelerated models & procedures

SHARING WHILE PROTECTING DATA AND IP

® Input
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® User request

DTU Energy, Technical University of Denmark
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BATTERY

@ BIG: Understanding & Controlling Interfaces 2030

BIG-MAP

e Interfaces and interphases play a critical role in all battery technologies
¢ Physical understanding is essential to develop models for accelerated discovery
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Horstmann, Single, Latz, Current Opinion in Electrochemistry 13, 61-69 (2019)
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BATTERY

@ MAP: An Al-orchestrated Discovery Process 2@3@

BIG-MAP

e Mission: Enabling automated data acquisition, analysis, prediction and utilization
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@ Bridging Scales in Theory & Experiments with AT 2®30

BIG-MAP
e Advanced scale-bridging for prediction of the spatio-temporal evolution of interfaces

VALIDATION
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Bhowmik, Castelli, Garcia-Lastra, Jargensen, Winther, Vegge, Energy Storage Materials 21, 446-456 (2019)
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Multi-sourced and Multi-fidelity Data

BIG-MAP
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Bhowmik, Castelli, Garcia-Lastra, Jargensen, Winther, Vegge, Energy Storage Materials 21, 446-456 (2019)
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BATTERY

@ Multimodal Autonomous Characterization 2®30

BIG-MAP

e Integrating high-fidelity (large-scale facilities) and high-throughput (lab-scale) experiments
e Multimodal characterization techniques and ML-modules for autonomous data-analysis
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High Throughput Screening (HTS) Systems 2®30

e Fully automated HTS systems, e.g., for electrolyte formulation
e Developing autonomous ML-based analysis and orchestration modules

BIG-MAP
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Fully automated HTS system at the WWU/HIMS, for electrolyte formulation, cell assembly, and electrochemical measurements
2-arm robot for wet-chemical synthesis and testing of nanoparticles for medical applications at the Fraunhofer ISC, Wirzburg
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BATTERY

@ Identifying Dynamic Interface Descriptors 2030

BIG-MAP
e Inverse design of battery interfaces with spatio-temporal multiscale models

e Generative deep learning to identify dynamic interface descriptors
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BATTERY
Integrated Autonomous Discovery Workflows 2®3°

BIG-MAP

e Developing and sharing workflows and APIs for bridging domains and data in the
European battery community
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2. BIG-MAP Data Management Plan (DMP)
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S Ivano Castelli and Hanne Lauritzen (DTU)
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BATTERY

@ Shared Data Infrastructure & Interoperability 2®30

BIG-MAP

e A shared ontology and data-infrastructure with full data lineage and
provenance, across simulation codes, scales, experiments and domains
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@ BattINFO: the Battery Interface Ontology

¢ Creating the language to connect the different battery worlds
e Read more about the BattINFO ontology at the website or watch the video
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BIG-MAP
e Developing externalizable tools for the European battery community

e We've created a BIG-MAP reqistry (GitHub) and a BIG-MAP App Store

e ..more about this after the three presentations

0 Search or jump to... Pull requests Issues Marketplace Exp

BIG-MAP app store

BIG-MAP BIG-MAP

Battery Interface Genome - Materials Acceleration Pla fENMEACUREEICHES ST

BIG-MAP @ Europe ¢ https://www.big-map.eu/ W @BIGMAP_EU

Total number of apps: 5

(3 Repositories 3 Packages People 18 Teams Avallable apps (alphabetlca“y sorted)
Q Find a repository..

Quantum ESPRESSO AiiDAlab app [aipa | aipaab | Quantum

Package name: aiidalab-ge (hosted on github.com)
f O — Current state: development (version 20.11.2)

OntoBATT  Private
A Battery Interface Ontology based on EMMO

Ecc-BY-40 Yo wwo (O2 110 Updated 7 hours ago

Compute band structures and other structure properties with Quantum
ESPRESSO on the AiiDAlab platform.

Show app details

WP10ALSERVER  Private
?0 ﬁo O 0 1.1 0 Updated 20 days ago e e DFT'SU rface Quantum  SimStack

Package name: dft-surface

Current state: development (version 1.0)

This workflow uses the SimStack framework features to perform as an
option a single shot DFT calculation of molecules absorbing on a surface.

WP10ANASERVER  Private

DTU Energy, Technical University of Denmark
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