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ALBATTS Tackles Two Main Questions U

CURRICULA METHODS @

RECOGNITION TRAINERS

| Learning
Platform

HOW CAN WE ADDRESS CURRENT CHALLENGES? EDUCATION & TRAINING

 FOCUSING ON Vocational Education and Training (VET) & Higher Education (HE) AIMED AT
initial training and re-skilling and up-skilling of workforce
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C ourses 11 Courses already

available

Ll B Available through the Automotive

Manufacturing

Processes ST o TE s Skills Alliance (ASA), an

Battery Sector

association created through the
bridging of the projects
ALBATTS and DRIVES activities
and to sustain project results

LTI

m § m S €

Battery
Fundamentals

Examples of available courses

ALBATTS COURSES
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abh Raw
RAW MATERIALS Materials,
'0'.' AND PROCESSING Mining and

Refining

CELL AND Components
COMPONENTS and
MANUFACTURING Manufacturing

BATTERY INTEGRATION,
MODULES AND PACKS

Integration
Process

Safe Intervention in
HEV

Soft skills

Operation/ Avutomotive Battery System Engineer Course

Applications

Future trends
Battery fires

Stationary Applications Course

Battery Fundamentals
Policies and Regulations
Battery chemicals

SECOND LIFE
OF BATTERIES
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Introduction to the battery sector

. Recycling &
Second life

English basic battery vocabulary course

RECYCLING

20\ B w

Basic (EQF level 2 - 3)

Sector specific Transversal
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Training for VET Teachers

COLLABORATION BEST PRACTICES &
FUNDRAISING

BATTERIES TEACHERS & TRAINERS FORUM

Support of Knowledge Sharing

About BaTT Forum

* The Batteries Teachers & Trainers Forum (BaTT Forum) is an
initiative launched by ALBATTS

e Upskilling and sharing of the best practices among VET teachers

to support Batteries education and training (especially EQF 3-5)
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of the European Union
{ Alliance for Batteries Technology,

. Training and Skills
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Will be published in March 2024

Will be found on Albatts
homepage https://www.project-
albatts.eu/en/home

Target group: VET schools,

Handbook for teachers, companies
TRAINING IN THE BATTERY INDUSTRY
Why? What? Towhom? Where? How?
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Taloatts Recommendations e

Education Public

Industry and Training Avuthorities
Providers

Social

Research
Partners
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Impact on and active involvement of all stakeholders!
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Jnalbatts in
Support FLEXIBILITY & COLLABORATION

Vocational Education => SPEED UP REACTION TO THE CHANGES

EU-level:

e Encourage flexible modular approach

e Encourage cross-disciplinary content

e Promote cooperation between VET & HE
e Funding for labs, on- and offline

VET provider level:

e Cooperate — universities - industry, - other
VET providers, municipality, authorities

e Be proactive! Don’t wait!

Regional/National level: Industry /Working life:
* Green skills in curriculum e Communicate with VET providers!
e Flexible modular approach — easy to update and e Help with training material and content

adapt, cross-disciplinary content

e Training in English and soft skills e Offer on-site experience for teachers and

) , o trainers!
e Funding for labs, on- and offline, teacher training
e Funding encouraging education providers to
cooperate
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Challenge: Recommendations:

e Subcontract a research-specialised university

* Universities teach only what they for th ded ,
or the needed course!

research...but few universities have eg.

battery research , ,
e Wrap a MOOC course from a good university!

* Incentives for European universities to e Introduce Elective green-skills courses! In all
cooperate not only in research, but also in relevant programmes, now!...while program
education offerings, also on Bachelor level development speeds up...

RALA Co-funded by the The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views
LS Efr ?r?emllzji:ozcra%%r?)n:igﬁ only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein



info@project-albatts.eu
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https:/Iwww.project-albatts.eu

@ALBATTS - Alliance for Batteries Technology,
Training and Skills

alpatts

Alliance for Batteries Technology, Training and Skills

@ALBATTS1

FOLLOW US /GET INVOLVED

HBES

@Project ALBATTS

JOIN OUR NETWORK THROUGH OUR WEBSITE AND GET FIRST-HAND INFORMATION
ABOUT OUR WORK & BATTERY SECTOR SKILLS AGENDA!
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Enabling a prepared education network for the battery ecosystem in Europe

Skills intelligence and identified job roles in the
battery value chain

Ing. Simona Jursova, Ph.D. (VSB-TUO)
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What is the European Battery Sector?
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European Battery Sector

G . GFREVR Highly emerging and rising sector in Europe
(EilIJgI?FI;\ECAr%RIES o Electromobility is pushing the European battery
T I T
ikl TR 5 MORON resin, sector

15GWh - 6 GWn

permemicsc \ | cAlL , - This needs to be supported by the workforce

AOWh-Uavh 3 [lum-um
RASIS

i with the right skills

@ LG Energy Solution .

T inosal Change of needed skills/competences or

— knowledge during the individuals’ career — the
.

P change is constant.

SAMSUNG

25GWh - 15 Gwh

‘ Blackstone Resources
i ) .

S High demand for workers “The industry estimates

FAAM

ezl I
0;;:? %‘ oy i that by 2025, this growing skills shortage could amount

to some 800,000 jobs across the entire battery value
chain.” - EC Vice-President Seféovi¢ March 12th, 2021
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Battery Value Chain

: e PRODUCTION
There is a lack of

information on needed

e\v MAINTENANCE

E;% LOGISTICS

H H CELL AND
skills and job roles o

AND PROCESSING | MANUFACTURING

2 é’% QUALITY
We need more BATTERY @ OTHER ASPECTS
i (€] ON,
collaboration RECYCLING NTEGRATION,
PACKS
STATIONARY
Needed skills impact on SECOND LIFE OPERATION, BATTERY
OF BATTERIES REPAIR AND APPL'CAT'ONS
each phase of the MAINTENANCE

__ MOBILE
BATTERY
APPLICATIONS

production cycle
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Skills Agenda and Strategy

ACTIONS WITH THE GOAL OF
BOOSTING THE DEVELOPMENT,
H COOPERATION AND NETWORKING

The overall assessment is BY BRINGING VARIOUS

STAKEHOLDERS AND ENTITIES INTO NORMALISATION

AND

supported by a strategy O ATION STANDARDIOATION OF

ON SKILLS RELATED ISSUES. TS

SECTORAL
DEVELOPMENT
COOPERATION
AND NETWORKING

The whole value chain and
all levels of education
need to be addressed

nalbatts

ACTIONS TO SATISFY
THE NEEDS IN TERMS OF

SKILLS AND WORKFORCE,
HOW TO IDENTIFY
CORRECT NEEDS,
Competences can be PROVIE CONCRET
sector specific and
cross-sectoral

ACTIONS TO CONTINUOUSLY PROVIDE
UPDATED INTELLIGENCE AND OTHER
MATERIALS THAT ARE WIDELY
ACCESSIBLE TO RELEVANT RECIPIENTS.

* of the European Union the Commission cannot be held responsible for any use which may be made of the information contained therein.
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ACTIONS TO UNIFY THE SKILLS
AND JOB ROLES CONCEPTS AND
ALIGN COLLECTIVELY ON THE
NORMALISED FORMAT AND
TAXONOMY.

SECTORAL
TRAINING OFFER
il ACTIONS WITH GOALS TO
IDENTIFY, ANALYSE AND
DEVELOP TRAINING OFFER
BASED ON THE SECTORAL
NEEDS AND HOW THIS
SHOULD BE DELIVERED.

FUNDING
OPPORTUNITIES

ACTIONS TO PROVIDE
INFORMATION ON THE FUNDING
OPPORTUNITIES IN ORDER TO
IMPLEMENT PROJECTS NEEDED
AND PROMOTE COOPERATION
WITHIN THE SECTOR.
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Glance on Needed Skills
RAW MATERIALS AND PROCESSING

RAW MATERIALS | CELLAND
AND PROCESSING | COMPONENTS

MANUFACTURING
>
BATTERY
RECYCLING INTEGRATION,
-EIB| Datts B
CUNELY Ry
SECOND LIFE OPERATION, REPAIR
OF BATTERIES AND MAINTENANCE
>

Co-funded by the

PRODUCTION

MAINTENANCE

LOGISTICS

QUALITY

OTHER ASPECTS

STATIONARY
BATTERY
APPLICATIONS

MOBILE
BATTERY
APPLICATIONS

[
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Strengthening the awareness on the critical raw materials questions for Europe and connected
emerging trends and issues;

Development of new skills needs for mining and refining of raw materials relevant for the battery
production (and relevant training material)

Cooperation on the skills agenda and organization of education events with relevant stakeholders

within the sector
Copper: as current collector foil at | | - @ Cobalt: in cathode materials in

anode side, in wires and other LCO, NCA and NMC batteries
conductive parts

Graphite: natural or synthetic 0 —
high-grade purity in anode electrode
in all Li-ion battery types

.. ) — Manganese: in cathode materials
Silicon: in (future) anodes to — r : :

. for NMC and LMO batteries
enhance energy density Aluminium: for battery

packaging or as current collector

0 Lithium: as lithium-cobalt oxide
(cathode) and as salt (electrolyte) in

Li-ion battery

foil (cathode), in NCA batteries [~ Nickel: as hydroxide or intermetallic
Titanium: in future anode materials 0 — : compounds in NMC, NCA batteries
and coatings, in LTO, for batter .
®. / @ Niobium: in future anode and
packaging — ‘ B
cathode material (coatings) to
improve stability and energy density @ (Critical Raw Material

Critical Raw Materials for Europe - DocsRoom - European Commission (europa.eu)
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https://ec.europa.eu/docsroom/documents/42882

Raw Materials and Processing —Job Roles -illi
- What Industry Demands .

DEVELOPMENT ENGINEER - HIGH-VYOLTAGE COMPONENTS BLUEPRINT DATA SCIENTIST
MAINTENANCE SPECIALIST PLANNING AND LOGISTICS MANAGER DIRECTOR OF SUPPLY CHAIN
SHIF MANAGER UPSTREAM MATERIALS TECHNOLOGY ENGINEER SENIOR SCIENTIST
ELECTROLYTE ENGINEER ELECTROCHEMISTRY LEAD - BATTERY MATERIALS
MATERIAL EXPERT/SPECIALIST LOCALISATION SPECIALIST MATERIAL ENGINEER CATHODE UPSTREAM PRODUCT|ON ENGINEER CONTROLS ENG'NEER

METROLOGIST PLANNER 1so INTERNAL AuDITOR  [NSPECTION ENGINEER AUTOMATION ENGINEER
s MAINTENANCE PERSONNEL. - SENJOR CELL MATERIAL ENGINEER-ELECTROLYTE

SHIFT LEA[E[ X‘ TAETRE:;It LHFZ-': B[lEEE RESEARC: ::F;E:IE:L[:'):r:::l?;ﬁ';;:‘ca:[:ﬁ:: M AI N T E N A N c E E N G I N E E R
PRODUCTION ENGINEER

CALIBRATION TECHNICIAN SENIOR/STAFF BATTERY ENGINEER
cLean RooM speciasT SENIOR PLANNER SENIOR AUTOMATION ENGINEER M A N U FACT U RI N G E N G I N E E R
QUALITY ENGINEER
OPERATOR MACHINE OPERATOR T zncm::ﬂm MATERIALS ENGINEER BATT E RY T E C H N I CA L L EA D
PRODUCTION ASSEMBLER OPERATOR wousrruLenavesr SENJOR CATHODE ENGINEER

MANUFACTURING ENGINEER, LI-ION ENGINEER EQUIPMENT ENGINEER
INVENTORY AND RECEIVING SPECIALIST

BATTERY PRODUCTION TECHNICIAN w saFeTY sPEciaLIsT  SUPPLY CHAIN MANAGER FOR RAW MATERIALS SAFETY MANAGER

PROCESS ENGINEER  MATERIAL ENGINEER - ELECTRODE JUNIOR
MANAGER OF BATTERY MAINTENANCE BATTERY MATERIALS ENGINEER HIGH DENSITY ANODES

Blue-collar workers expertise domains: process and machine operation; material planning; calibration and
instruments/ equipment; and other.

White-collar workers expertise domains: material engineering (electrode, cathode, electrolytes and other);
production control; inspection and quality; supply chain management; production; process and methodology
improvement;
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Raw Materials and Processing — Skills and _
Competences gllll

- What Industry Demands

SECTOR SPECIFIC COMPETENCE

15,92%
15,56%

Anode
Separator Design [ 0,90%
Cell Structure D 0,78%
Precursor Design I 0,72%
Electrolyte Mixing [ 0,66%
Battery Industry I 0,60%
Battery Development 1 0,54%

i Erasmus+ Programme
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Raw Materials and Processing — Skills and

Competences
- What Industry Demands

CROSS-SECTORAL SPECIFIC KNOWLEDGE

10,31%
9,73%

Gap/Failure Analysis

Waste Legislative

Equipment Development

Validation / Verification

58

Operate Machines

Monitoring (Machine/System Operations)
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SN Erasmus+ P|¥ogramme The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only of the authors, and
P of the European Union the Commission cannot be held responsible for any use which may be made of the information contained therein.



Glance on Needed Skills

CELLS PRODUCTION & CELLS MAINTENANCE

RAW MATERIALS | CELLAND
AND PROCESSING | COMPONENTS

MANUFACTURING
° >
>
BATTERY
RECYCLING INTEGRATION,
-EIB| Datts B
CUNELY Ry
SECOND LIFE OPERATION, REPAIR
OF BATTERIES AND MAINTENANCE
>

Co-funded by the

PRODUCTION

MAINTENANCE

LOGISTICS

QUALITY

OTHER ASPECTS

STATIONARY
BATTERY

APPLICATIONS

MOBILE
BATTERY
APPLICATIONS
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1
|

Understanding in fields electrochemistry, electronics, mechanical engineering, process
engineering, manufacturing technology, automation and digitalization in manufacturing
(data analytics, maintenance and product process optimisation)

In general, to speak and understand foreign languages, mainly English in working
environment

ﬁ Mo, i !  —

® | -
I \

Stacking
Winding

Welding
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Cell Production and Maintenance - Specific Needs -il“

- What Industry Demands

PRODUCTION

Apart from the general battery-related education, strengthening the skills and competencies to ensure understanding of setting up the production, preparing the
related structures, commissioning the machines, chemical, and mechanical assembly, automation experience, and mechanical understanding of the automated
systems combined with understanding the related software and calibration.
Strengthening general IT and data analysis skills to cover future needs.

Battery skills (also mentioned in the context of Production)

"Dry and clean room” maintenance (including room contamination measurement)

Predictive and preventive maintenance
Diagnostics

WHITE-COLLAR SPECIFIC NEEDS

* Increasing competencies in production and material engineering, production
planning, production management, shift management, process engineering,
cell design, machine learning and optimisation, modelling and simulation;

« Strengthening the focus on large-scale manufacturing, understanding of

chemical processes and quality, risk and safety management;
« Battery industry-related knowledge skills: battery material, battery chemistry,
battery fluids, battery components, battery testing, defective products removal

BLUE-COLLAR SPECIFIC NEEDS

"Upstream” production - increasing knowledge to understand the risks, envision
the safety issues, and how chemicals behave;

"Downstream” production - increase machine understanding, 5S skills, and the
ability to troubleshoot;

Overall production system understanding;

Knowledge/skills: material handling, Clean/Dry Room Procedure/Validation,
Inspect Quality of Product / Sampling, material pressing, electrode process,
fine mechanics, HMI (Human Machine Interface)

** Co-funded by the
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Production and Maintenance S
- What Industry Demands —

BATTERY CELL SIMULATION ENGINEER
DEVELOPMENT ENGINEER HIGH-YOLTAGE STORAGE COMPONENTS  BATTERY MATERIALS ENGINEER HIGH-DENSITY ANODES

CELL SIMULATION ENGINEER SR. BATTERY CELL ENGINEER MAINTENANCE ENGINEER

ELECTROCHEMISTRY LEAD-BATTERY MATERIALS SR. ELECTRONICS ENGINEER TECHNICIAN

R OMECHANICAL CoumEnT Assm{::"gﬁn- :ZSBEP;IELCYHV.:?&KAE: FORMATION MAINTENANCE MANAGER CONTROLS ENGINEER CELL TEST ENGINEER
MECHANICAL CELL DESIGN ENGINEER ELECTRICAL ENGINEER

BATTERY TECHNICIAN BATTERY MECHANICAL ENINEER SENIOR CELL DESIGN ENGINEER

SHIFT LEAD LITHIUM ION CELL BATTERY SYSTEM ENGINEER

CALIBRATION TECHNICIAN " taurement enaineer | ANUFACTURING ENGINEER

MECHANICAL ENGINEER

CELL ASSEMBLY TECHNICIAN MECHANICAL BATTERY DESIGN ENGINEER

ELECTRICAL TECHNICIAN

e ep— SENIOR/STAFF BATTERY ENGINEER ELECTRO-MECHANICAL ENGINEER

PRINCIPAL MECHANICAL DESIGNER
ramassmisr [NSTRUMENT TECHNICIAN TOP cAP ENGINEER CELL DESIGN ENGINEER

BATTERY PRODUCTION TECHNICIAN ceLL MecHANICAL ENGINEER DESIGN ENGINEER-BATTERY TECHNOLOGY
COMPUTER-CONTROLLED MACHINE TOOL OPERATOR  MATERIAL PLANNER MECHANICAL DESIGN ENGINEER MANUFACTU R|NG ENG'NEER, Ll'lON ENG'NEER

GENERAL-MACHINIST PRODUCT MANAGER CELL ASSEMBLY ENERGY STORAGE PRINCIPAL ENGINEER
PRODUCTION MANAGER DOWNSTREAM pRODUCTION MANAGER CELL ASSEMBLY

AUTOMATION ENGINEER SENIOR ENGINEER-BATTERY MODELLING & ANALYSIS
ELECTRICAL DESIGN ENGINEER SENIOR BATTERY MECHANICAL ENGINEER
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Production and Maintenance- Skills and Competence |
- What Industry Demands

Cell Design

Lithium-ion Chemistry
Battery Design
Characterization Techniques
Battery Chemistry

Battery (system) Components
Battery Material

Battery System

Vehicle (Battery) Systems
Cathode

Battery Fluids

Anode

Battery Charge/Discharge
Battery Industry

Assemble Batteries

Battery Formation

Cell Assembly Methods
Electrolyte Development
Separator Design

Electrode Design

Charging Profiles

State Estimation Techniques
Battery Testing

Electrolyte

Cell Structure

Energy Storage

Cell Evaluation

SECTOR SPECIFIC COMPETENCE

9,37%

-
8,27%

8,13%
7,03%
7,72%

11,37%
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Production and Maintenance- Skills and Competence |
- What Industry Demands

Analysis Methods (root cause)
Safety Procedures
Manufacturing Engineering
Product Quality Assurance

Maintenance Processes (Repair, Replace, Inspect, Service)
Electronic Circuits

Risk Management/Mittigation
Lean Process

Legislation

Production Technology

General Programming Languages
Mechatronics

Automation

Volume Production

Environment

Innovation

Maintenance Management
Business

Agile

Preventive/Predictive Maintenance
High Voltage

CROSS-SECTORAL SPECIFIC KNOWLEDGE
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Glance on Needed Skills

BATTERY INTEGRATION, MODULES & PACKS

RAW MATERIALS | CELLAND
AND PROCESSING | COMPONENTS

MANUFACTURING
>
BATTERY
RECYCLING INTEGRATION,
-EIB| Datts B
CUNELY Ry
SECOND LIFE OPERATION, REPAIR
OF BATTERIES AND MAINTENANCE
>

Co-funded by the

PRODUCTION

MAINTENANCE

LOGISTICS

QUALITY

OTHER ASPECTS

STATIONARY
BATTERY
APPLICATIONS

MOBILE
BATTERY
APPLICATIONS

[
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Battery Integration, Modules, and _
Packs gl L

- What Industry Demands

Strengthening competence in BMS development to achieve development in efficiency, Development of competence within the standardization and frameworks for
predictable behaviour, and risk mitigation - concern is a battery system safety integration process and procedures of battery modules and whole systems

Understanding the battery systems topologies and components Development and improvement of a framework for quality assessment and assurance

Research and development within the BMS - concern is a battery
system safety; efficiency and more advanced features of the system

Development of more efficient SoC & SoH algorithms Strengthening of cooperation between integrators, manufacturers, and BMS suppliers [l Overall digital skills

Development and research on BTMS - thermal management issues and other aspects - (1) safety; (2) physical or mechanical performance; (3) durability; (4) ripple current;
(5) accuracy of measuring instruments; (6) materials for fire resistance and electronics packaging;

Battery integration & control - testing of integrated battery system within the application
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Battery Integration, Modules, and -
Packs gl

- What Industry Demands

BLUE-COLLAR ELECTRO-MECHANICAL ENGINEER EV PROJECT MANAGER
MECHANICAL CELL DESIGN ENGINEER BATTERY SYSTEM & TECHNOLOGY ENGINEER

MECHANICAL SUPERVISOR PROJECT ENGINEER-CONTROLS ELECTRONICS FOR MOBILITY
HIGH-VOLTAGE BATTERY DRE  SENIOR INTEGRATION ENGINEER  SYSTEM ENGINEER

LITHIUM ION CELL BATTERY SYSTEM ENGINEER MECHANICAL BATTERY DESIGN ENGINEER
MECHANICAL ENGINEER PRODUCTION BLOCK MANAGER PRODUCTION ENGINEER

FACILITY TECHNICIAN SERVICE TECHNICIAN SENIOR ENGINEER-BATTERY MODELLING & ANALYSIS APPLICATION ENGINEER
CLEANING TECHNICIAN PLANNER CELL TEST ENGINEER ELECTRIC ENGINEER-FIRMWARE MANAGER

MAINTENANCE TECHNICIAN  PRODUCTION MANAGER CELL AsseMBLY BATTERY SYSTEM ENGINEER
MacHINE oreraToRBESS TECHNICIAN  MOBILE HYDRAULICS-APPLICATION ENGINEER

OPERATOR  SR. QUALITY TECHNICIAN )
SHIFT LEAD CELL ASSEMBLY TECHNICIAN ELECTRICAL VEHICLE ENGINEER-CHARGING BATTERY SYSTEMS MANAGER

ELECTRONIC MOTOR BENCH TEST TECHNICIAN BATTERY TECHNICAL LEAD DESIGN ENGINEER-BATTERY TECHNOLOGY
BATTERY TEST TECHNICIAN MAINTENANCE ENGINEER PRODUCTION MANAGER DOWNSTREAM

CELL INSPECTION TECHNICIAN. RELIABILITY TECHNICIAN SENIOR SYSTEM DESIGN ENGINEER SOFTWARE/MODELLING ENGINEER LEAD
PRODUCTION ENGINEER MANUFACTURING ENGINEER FORMATION MAINTENANCE MANAGER
CONTROLS ENGINEER ~ ELECTROMOBILITY PROJECT LEADER  POWER DISTRIBUTION ENGINEER

ELECTRICAL SYSTEM ENGINEER SR. ELECTRONICS ENGINEERING TECHNICIAN
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Battery Integration, Modules, and Packs — Skills and Competence |

- What Industry Demands

BMS

Battery System

Lithium-ion Chemistry
Battery (system) Components
Vehicle (Battery) Systems
Battery Design

Cell Design

Battery Chemistry

Battery Material
Characterization Techniques
Energy Storage

Battery Charge/Discharge
Thermal Management/Systems
Battery Fluids

Charging Profiles

Battery Testing

State Estimation Techniques
Cathode

Power Management/Engineering
Battery Industry

Battery Development

Cell Evaluation

SECTOR SPECIFIC COMPETENCE

5%

7,5%

10%
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Battery Integration, Modules, and Packs — Skills and Competence |
- What Industry Demands

Analysis Methods (root cause)
Safety Procedures

Project Management

Product Quality Assurance
Diagnostics (Performance Prediction/Validation)
Maintenance Processes (Repair, Replace, Inspect, Service)
Data Analysis/Science
Manufacturing Engineering

Risk Management/Mitigation
Manufacturing Methods/Procedures
General Programming Languages
SW Development / Engineering
Production Processes

Powertrain / Drivetrain

High Voltage

Automation

CAN LIN Bus / Communication Protocols
Hardware

Mechatronics

Electronic Circuits

System Architecture / Engineering
Embedded Systems

Lean Process

Legislation

Preventive/Predictive Maintenance
Innovation

Business

Environment

Agile

(Battery SoC, SoH) Algorithms
Maintenance Management

C/C++

CROSS-SECTORAL SPECIFIC KNOWLEDGE
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Glance on Needed Skills

Recycling and Second Life

RAW MATERIALS | CELLAND
AND PROCESSING | COMPONENTS

MANUFACTURING
>
BATTERY
RECYCLING INTEGRATION,
-EIB| Datts B
CUNELY Ry
SECOND LIFE OPERATION, REPAIR
OF BATTERIES AND MAINTENANCE
>

Co-funded by the

PRODUCTION

MAINTENANCE

LOGISTICS

QUALITY

OTHER ASPECTS

STATIONARY
BATTERY
APPLICATIONS

MOBILE
BATTERY
APPLICATIONS
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Recycling and Second Life S

- What Industry Demands

The most extensive recruitment challenges currently concern the hiring of engineers and researchers. In the set-up phase of recycling plants, most staff are
university-educated white-collar employees. However, after a plant becomes more established, the share of blue-collar employees with vocational education

increases.

With the battery recycling-related positions, it is important to know battery Regarding environmental legislation, it is important to understand related
technologies and recycling processes (chemical/physical) themselves. national and EU directives. Safety is also important.

It is recommended to provide education and training in the following areas: (1) Environmental management and circular economy concepts; (2) Battery design -
Battery components: Cell, anode, cathode, electrolyte and Precursor design, Electrode design, Separator design; (3) Battery material (material science) -
Battery fluids and chemistry (Lithium-ion) and other materials and their properties; (4) Vehicle and other battery systems; (5) Material flow including
procurement; (6) Battery testers; (7) Recycling knowledge to enable developing recycling programs - Recycling processes and technologies, R&D, Automation;
(8) Production Planning.
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Battery Integration, Modules, and -
Packs gLl

- What Industry Demands

LOGISTICS MANAGER

TECHNICAL PRODUCT MANAGER SAFETY MANAGER
ISO INTERNAL AUDITOR SENIOR SCIENTIST
INpusTRIAL PRODUCTION MANAGER SENIOR AUTOMATION ENGINEER

RECYCLING TECHNICIAN PROCESS ENGINEER QUAL'TY PROCESS ENGINEER

MACHINE OPERATOR PowER sysTEM REGULATORY ENGINERMECHANICAL ENGINEER
MATERIAL HANDLER AT e oasncs e AUTOMATION ENGINEER

CELL INSPECTION TECHNICIAN osraanarst ELECTRICAL ENGINEER
AUTOMATION/PROCESS OFERA 1 OF SAFETY SPECIALIST BLUEPRINT DATA SCIENTIST
DIRECT LINE WORKER BATTERY TEST ENGINEER MAINTENANCE ENGINEER

QUALITY ENGINEER BATTERY MATERIALS ENGINEER

- ENGINEERING TECHNICIAN COMPLIANCE ENGINEER
WHITE-COLLAR
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Battery Integration, Modules, and Packs - Skills and Competence_iI“
- What Industry Demands =

SECTOR SPECIFIC COMPETENCE
Lithium-ion Chemistry I 20,81%
Battery Material 14,95%
Battery Design 12,32%
Battery Chemistry I 6,58%
Battery Dismantle 6,46%
Vehicle (Battery) Systems 5,02%

Cell Design NN 4,78%
Battery System [N 4,31%
Battery (system) Components
BMS [ 3,59%

Characterization Techniques [ 3,47%
Battery Charge/Discharge
Energy Storage WD 2,63%

Cathode

Anode

Battery Testing

Power Management/Engineering
Battery Industry 190,72%
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Battery Integration, Modules, and Packs - Skills and Competence_iI“

- What Industry Demands

CROSS-SECTORAL SPECIFIC KNOWLEDGE

EEESSsOEeSSSSEe—— 112%
s W = 10,32%

Process Improvement (Engineering)
Inspect Quality of Product / Sampling
Audits

Requirements Engineering
(Automated) Product Testing
Develop/Ensure Conformity to Specifications
Equipment and Tools Handling
Models/Modelling/Diagrams/Schematics
Prototype Development

Cost Estimates

Training Provision

Standards/isation

Equipment Maintenance (Repair)
Optimization

Material Operation & Handling
Regulation Compliance

Remove Defective Product

Clean/Dry Room Procedure/Validation
Analyse Test Data

Gap/Failure Analysis

Inventory Management/Ordering
Waste Legislative

Market Requirements

Supervising

CROSS-SECTORAL SPECIFIC SKILLS

11,37%

P 1,47%
D 1,41%
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Automotive Repair
and Inspection
Personnel

Machine Operator in Battery Industry

Maintenance Technician

Battery Recycling
Technician Battery Manufacturing Technician

Cell Assembly
Technician
Downstream

Machine Operator in
Upstream

Battery Module
Assembly Technician

Shift Lead
Quality Technician

Material Handlers and Planners

Alliance for Batteries Technology, Training and Skills
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Battery

Material
Engineer

Battery Cell Module
Engineer

]
Battery System
Engineer

Battery Thermal
System Engineer
||
Controls Engineer
||
Embedded System and
BMS Engineer
u
Production and Manufacturing
Engineer
||

Simulation Engineer

|
Test and Validation Engineer
| |
Software Developer
u
Quality Engineer
[ ]
Process Engineer
]
Mechanical Engineer
u
Maintenance Engineer

Electrical Engineer




Each card has short description of the
job role and

-Cross-sectoral specific competences
-Sector specific competences (has a
big importance)

-General transversal competences

BATTERY MATERIAL -Academic competences

26 job skills cards produced
(15 on HE level and 11 on VET level)

A battery material engineer is responsible for
researching, developing and optimizing E A battery manufacturing technician is
materials used in batteries responsible for the production of batteries in
a manufacturing facility.
They work with a team of engineers and
scientists to design new materials and
= improve existing materials to increase the
performance, safety and cost- effectiveness
s mamm  of batteries

They work with a team of engineers and
scientists to assemble, test, and package
batteries for various applications such as
electric vehicles, consumer electronics, and
sa e mm  Orid storage.

th

They need to have a strong understanding of
materials science, chemistry and
electrochemistry, as well as experience with

characterization techniques such as SEM, They are responsible for the assembly,

= XRD, and electrochemical testing. They also o= testing and packaging of the battery cells,
§= need to have knowledge of battery gE packs, and systems, ensuring that they meet
gE manufacturing  processes  and  safety h— the required quality standards and

i ey performance specifications.
They play a crucial role in developing
materials for advanced batteries such as
lithium-ion, lithium-sulfur, and solid-state
batteries. They also need to be familiar with
the regulations and standards related to
battery materials and safety.

Talbatts ms=-

ALBATTS SKILLS CARDS

Summaries of Skills Cards (available in our website)
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R&D and technological perspectives Intelligence in Battery Manufacturing
for the battery sector and Battery Technology

Tialbatts m

Intelligence in Stationary and

. . State-of-art of job roles and education
Industrial Battery Applications

in the batteries' sector

REPORTS’ HIGHLIGHTS

Tialbatts m: Tialbatts m:

Examples of reports released
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info@project-albatts.eu

2

)

https:/Iwww.project-albatts.eu

@ALBATTS - Alliance for Batteries Technology,
Training and Skills

alpatts

Alliance for Batteries Technology, Training and Skills

@ALBATTS1

FOLLOW US /GET INVOLVED

HBES

@Project ALBATTS

JOIN OUR NETWORK THROUGH OUR WEBSITE AND GET FIRST-HAND INFORMATION
ABOUT OUR WORK & BATTERY SECTOR SKILLS AGENDA!
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BATTERY POWERED

—0O

R SKILLS

Enabling a prepared education network for the battery ecosystem in Europe

Database of Training Courses
ASA Framework

Ing. Simona Jursova, Ph.D. (VSB-TUO)
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https://learn.skills-framework.eu/

Learning
" | Platform

Online platform for hosting online courses

Learning : :
More than 50 online courses now and growing
Platform Free of charge

COURSES * o @
o0 & S000¢ #
. . e

Al General Production Maintenance Engineering R&D Battery Sector

S 5 | == = e ;
ofives Gestamp < = oSias FH{JOANEIM °® .° . °, S,

Functional Safety Manager - Automotive Engineering CAD, ADAS/ADF Testing and Advanced Powertrain Engineer
Strategic Level CAE, CAM Technician Validation Engineer

i
woox ek woox ek learn.skills-framework.eu
TVYPE DURATION TYPE DURATION TYPE DURATION TYPE DURATION L o

Electrical Mobility Basic Technical Battery Introduction to Batteries Introduction to Managing Energy
Characteristics Data

MOOC 4.5 Hours MOOC 2.5 Hours MOOC 5.5 Hours MOOC 2 Hours
TYPE DURATION TYPE DURATION TYPE DURATION TYPE DURATION | 3 |
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69 Skills Hub

One-stop shop database for training courses in the .
Automotive-mobility ecosystem

. S k. I I H b +  Definition and recognition of job roles and @ POREINE UM S S @
I S u skills/competence concepts using micro-badges. se.8,8%0%0 200 e

More than 180 courses linked - by providers according o0eeetes o, 23,%08 0922 207 o2°7
0000 00 00 o0 o0 & & o0 °®
to coherent structure and mapping exercise S %eall ol © 2342%3%72 000 o g2842°
:.§=. :. L ] ...:.:.E: [ 4 ..: . :::
o Digital Badges § ‘egee 3% 003 "..E:' :-:.E . R
o . Courses SIEIEACE (microcredentials ®% ® o%%2ecssss 22 °%es & 208 oo
S k I I H Job Roles : o ees *30 %o0 °% %o %eseeds o
I S u catalogue o ) in addition to 932 008 o sese 200’372 2o
Definitions i o’cesste "o 8 So8 Sseetst o
existing full cert @ o®eel o %% o, 3¢ o0
LN ] ® & 00 0000

https://skills-framework.eu

&)

earmi
eaming - 7 Academy TU educam ...and much more
Platform Grazm

| 4]


https://skills-framework.eu/

69 Skills Hub

One-stop shop database for training courses in the
Automotive-mobility ecosystem
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@ALBATTS - Alliance for Batteries Technology,
Training and Skills
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Alliance for Batteries Technology, Training and Skills

@ALBATTS1

FOLLOW US / GET INVOLVED
@Project ALBATTS

HBES

JOIN OUR NETWORK THROUGH OUR WEBSITE AND GET FIRST-HAND INFORMATION
ABOUT OUR WORK & BATTERY SECTOR SKILLS AGENDA!



BATTERY POWERED

TOUR FOR SKILLS

Enabling a prepared education network
for the battery ecosystem in Europe

Tuesday, March 26th 2024 116:30 - 18:30

Utimia Madaleno, Eupportunity - ALBATTS WP Leader

ﬂllalbatts [

Alliance for Batteries Technology, Training and Skills

Co-funded by the
Erasmus+ Programme
of the European Union
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THE PROJECT
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Alliance for Batteries Technology, Training and Skills

THE BLUEPRINT FOR SECTORAL COLLABORATION SKILLS IN THE BATTERY SECTOR




ALBATTS CONSORTIUM
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ALBATTS STEERING COMMITTEE

dCCa < CLEPA ENvH

DRIVING MOBILITY FOR EUROPE European Association of Automotive Suppliers

3=

@ nneEneray @ R E U Ro B AT _| I_ Wirtschaftsférderung

Region Stuttgart

THE ALBATTS STEERING BOARD PROVIDED SUPPORT, GUIDANCE AND OVERSIGHT OF WORK PROGRESS




ALBATTS DURATION AND PURPOSE

— 2024

3-MONTH EXTENSION

ALBATTS GOAL WAS TO CONTRIBUTE TO THE GREEN MOBILITY IN EUROPE BY
ESTABLISHING A BELUEPRINT FOR PREPAREDNESS OF - '/ '0 =i o
ACROSS THE "~ 1 ==V VALUE CHAIN




Website Stakeholders Covid-19 Policy

© 0. 0.0 * X %
w o R
- * *
=> * ok x
Launch of the Launch of the ALBATTS Recommendation of online Involvement with the
ALBATTS website Stakeholders Database courses during confinement Pact for Skills
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REPORTS EVENTS ORGANISED




MORE THAN 30 WEBINARS & WORKSHOPS

Battery Cells Manufacturing
- Job Roles and Skills

Vessels of the future: Maritime Batteries

18" EUROPEAN WEEK ] Tue 13 October 2020 - Job Roles and Skills
NS and A1:30.223:00

Stationary Energy Storage in Grids and
Telecom Applications:
Safety & Future Job Roles and Skills

Electric vehicle manufacturing & battery
integration - future qualifications needed

Servicing of electric vehicles:
Future qualifications needed

Skills Alliance and the forthcoming e-mobility
Urging the ecosystem global competitiveness

January 19, 2021 - 13:00-14:30 CET September 29, 2021 - 10:00-11:30 CET %

January 20, 2021 - 10:00-11:30 CET January 26, 2021 - 15:00-16:15 CET January 27, 2021 - 14:00-15:30 CET

ORGANISED BY

L~ nnnee IR

Jm 5
T A

mterwevvs

New EU Battery Regulation Proposal:
Possible Implications on Job Roles & Skills

Autonomous Operations and Virtual Reality in LITHIUM MINING & EXTRACTION: EUROPEAN SOURCING AND SKILLS
Maritime: Job roles & skills Wednesday April 27, 2022

Recycling Electric Vehicles’ Batteries:
Skills & Qualifications Needed in Auto
Workshops

interviews =)
-, A

nhterwews

European Battery Ecosystem - Job roles &
competences now and in the future: Member of the

With Claudia Gamon,

European Battery Ecosystem: With Katarina Borstedt, European Battery Ecosystem - Job With Duarte Conde Silva,

Job roles & competences now and in Director of Growth European Parliament roles & competences now and in the Plant Manager G A &£ o
H nitive ' Northvolt i future: e Pty ¢ OFFICIAL &
Building a Gigafactory THE IMPACT OF THE BATTERY PASSPORT 12 October 2021 i
15 September 2021 ON THE BATTERY VALUE CHAIN 13:00-13:45 CET ESIIERVENER O SORACE 2/ ovamoen o0zl N ber 30, 2021 - 10:30-12:00 CET y . ‘ !
14:00-14:45 CET i ; - 13:00-13:45 CET ovember 30, - 10:30-12: = [ - 13:00-14:
Onine Oune October 22nd, 2021 - 11:00-12:30 CET — S im: ERAELING SUSTAINABLEISLANDS - yemoer : December 7, 2021 - 13:00-14:30 CET

oo s+ Electrification of the Aviation Sector
& Future Qualifications Needed

-Elzelbatts _— = a

PREPARING A SUSTAINABLE ST
CLEAN ENERGY ECOSYSTEM
® SKILLS FOR BATTERY SYSTEMS

Battery Management Systems and Control

interviews |nter‘\/|evvs \ Systems: Job roles, skills & competencies

Electrification of Heavy-duty Vehicles:
What Skills & Competencies Will be Needed?

January 17, 2023 - 15:00-16:30 CET

online workshop

13/10/2022 - 09:30-11:00 CET FUTURE BATTERY TECHNOLOGIES: Second Life Bus Batteries in BESS
Job roles, skills & knowledge Residential Applications:
14 November 2022 Job Roles, Skills and Competences
( REGISTRATION NOW OPEN ) 15:00-15:45 CET 22 November 2022

Interviewing Noshin Omar Online - 15:00-15:45 CET
Interviewing Ylva Olofsson Online

November 29, 2022 09:30-11:00 CET

Founder & CEO of Avesta Battery & Energy Engineering (ABEE) November 24, 2022 15:00-16:00 CET

System Design Engineer & Project Manager at Volvo GTT

= SKILLS AND TALENT FOR THE GREEN TRANSITION -
BOOSTING REGIONAL COMPETITIVENESS

':‘O Safe Recycling and Second use of EV
Batteries: Skills & competencies needed

Skills Transition in the battery industry:
Training people from other industries

Safety aspects of Electic Vehicles’ manufacturing,
use, maintenance, repair & disposal

October 25th, 2023 - 14:30-16:00 CET

iNnterviews

February 9, 2023 - 15:00-16:20 CET

FabioDomanico  Ava CATO MOE w-nmuu Erarusta LEROY ok STOUA

G - e W e s GO g oo i i i i s
Kari VALKAMA e = s

A
L EET AR = /curcdionsWeek

January 27, 2023 - 09:30-11:00 CET

May 3, 2023 - 10:30-12:00 CET
Future geopolitical challenges in the source of raw

materials and the battery value-chain

19 January 2023
15:00-16:00 CET

Interviewing Daniel Cios Online
Policy Officer - Raw Materials, DG GROW, European Commission

BATTERY POWERED

TOUR FOR SKILLS TOUR FOR SKILLS TOUR FOR SKILLS TOUR FOR SKILLS ThranasiLs TOUR FOR SKILLS

Ceska Republika FINLAND

Webinar i\ AND DEv
. ¢ i\ﬁ 510
Enabl rk TENDANCES ET BESOINS EDUCATIF
Enabling a prepared education network for the battery ecosystem in Europe . Enabling a prepared education network for the battery ecosystem in Europe . . Possibiitar uma rede educativa preparada para o ecossistoma de baterias na Europa A nabling a prepared education netwoi X POURLA MOBIL € CLEGTRIGUE £ CINOUSTRIE “s RS : 0“ ) RE/”P& 61,)
i Att etablera natverk och hjalpmedel for utbildning . 4 for the battery ecosystem in Europe . /
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SPEAKERS IN WEBINARS & WORKSHOPS




ALBATTS NEWSLETTERS
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REGULAR INFORMATION ON THE PROJECT'S ONGOING WORK, BUT ALSO INTERESTING INTERVIEWS
AND ARTICLES, AS WELL AS INFORMATION ON POLICY MATTERS AND SECTOR RELATED EVENTS




BATTERIES TEACHERS & TRAINERS FORUM

The BaTT Forum is an
initiative that was launched
by ALBATTS with the
purpose of gathering
current and future teachers
and trainers to share

and good practices, work
together and deepen their
knowledge  about the
battery sector.

ARA

BATTERIES TEACHERS & TRAIN
FORUM

- Co-funded by the

Erasmus+ Programm
of the European Union

. sustainable

Is now funded and further
developed through the
CaBatt - Capacity Building
for Battery Teachers in
VET, to develop a
model for
offering Erasmus+ courses
for VET teachers.

SCAN TO JOIN THE BATT FORUM LINKEDIN GROUP




INTELLIGENCE IN BATTERY SECTOR
STATE-OF-THE-ART OVERVIEW

RELEASE 1
D3.3

SECTORAL SKILLS STRATEGY
FOR THE EUROPEAN BATTERY SECTOR

RELEASE 1
D3.6

RECOMMENDATIONS FOR
THE EUROPEAN BATTERY SECTOR

RELEASE 1
D3.6

ALBATTS REPORTS

INTELLIGENCE IN
STATIONARY AND INDUSTRIAL
BATTERY APPLICATIONS

RELEASE 1
D41

fralbatts m===-

INTELLIGENCE
IN THE BATTERY VALUE CHAIN
MOBILE BATTERY APPLICATIONS

RELEASE 1
D5.1

fralbatts m===-

DESK RESEARCH REPORT IV
CHARGING BATTERIES OF EV
AND OTHER ELECTRIC MEANS OF

TRANSPORT - JOB ROLES & SKILLS
D5.10

BATTERY MANUFACTURING AND THE
ANATOMY OF A GIGAFACTORY

RELEASE 2
D4.4

fralbatts m===-

DESK RESEARCH
FUTURE BATTERY TECHNOLOGIES

RELEASE 2
D5.4

{ralbatts m===-

STATE-OF-THE-ART OF
JOB ROLES AND EDUCATION

IN THE BATTERY SECTOR
D6.1

JOB ROLES & SKILLS RELEVANT TO THE
OPERATION, REPAIR & MAINTENANCE
OF STATIONARY BATTERIES

RELEASE 1
D4.5

fralbatts m===-

JOB ROLES & SKILLS RELEVANT TO
THE OPERATION, REPAIR &
MAINTENANCE OF ELECTRIC
PASSENGERS CARS & VESSELS

RELEASE1
D5.5 fralbatts m==-

TRAINING AND EDUCATION

WORKPLAN
D6.2

MORE THAN 30 REPORTS RELEASED!
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REPORT ON THE STATE-OF-THE-ART OF

JOB ROLES AND EDUCATION IN THE BATTERY SECTOR
D6.1 Report on state-of-art of job roles and education in the sector

The report reflects the state-of-art of job role description and education in the battery sector. It
is a point of departure for the development work, as it describes where we stand as we are
starting our European-level Blueprint work on Batteries and Electromobility.

BATTERY JOB ROLES AND SKILLS

Operate battery test equipment
BATTERY - Battery assembler 'm“‘""'
(KT R {1TTJI - Battery test technician 4..,.,...,.' .
IN ESCO* =Astomativs betery techeiclen ~Rapar bateey components
- Battery components.
- Battery testers.

JOB ROLES REFERENCE
OBJECT: GIGAFACTORY 1
25 3 reference, Be job roles described

report discusses, .
nmn-u-m—n—-hw| Forthe.
detads, check pages 1021,

BATTERY RELEVANT EDUCATION IN EUROPE OR ONLINE

Using the EQF (European for isation of education
levels, the report provides examples of education and training courses on varying
levels of education in Europe (from page 22).

It also presents the results of the research regarding Massive Online Open Courses
(MOOC) on Lidon batteries and electromobility and other sources of open
educational resources (from page 41).

ALBATTS released over 40 FACTSHEETS highl

EXPLANATORY FACTSHEETS

DESK RESEARCH REPORT
INTELLIGENCE IN STATIONARY AND INDUSTRIAL BATTERY APPLICATIONS
4.1 Desk Research & Data Analysis ISIBA -Release 1

This report covers every stage of the whale battery value chain, which is analysed from the
following perspectives:

/l..:."..,lm e |
! Il !

AND THERE IS MORE

Have you ever wondered how batteries are used
in stationary applications and what kind of skills
and competences are needed?

This desk research also studied stationary
battery use. It covers, for example, the increasing
use of variable renewable energy sources 1o
support grid and off-grid systems, telecom base
stations and various heavy-duty applications.

KEY MESSAGES AND NEEDS
FOR THE DEVELOPHENT OF THE ROADHAP FOR THE EU BATTERY SECTOR

bay messages asd needs emeroed fiom e man findegs on seckcal iteligence
fivalbatts |mumw-mml:nmu¢m the £

‘e MOBILE APPLICATIONS

KEY MESSAGES
mwlmnmcuuhm&
caton

technclogical achiering
mq-wnmw-mm
the Green Deal cbjectives.

lomhmwmhmww
Overcome  consequent St and  compesence

shartage It fs Impoctant 1o 1ol cut and support

dedicated propcts and iitiatives such a5

licely % be lost doe 1o elecwification of the
vebicles.

- Demand fce the electric vehicles is on the rise.

brings aboust 3 shortage of silied peofessionals.
‘and consequent skills and competences.

- Renewable energy and maskume electrfication is 3
perfect combination for maritime isvestments in
wectificason

coaged.
+ Charging Inérastructare In Europe needs 10 be
improved.

This covers the maritime applications aad port
charging iefeastructure a3 well

Batiery sector seeds within the folowisg temes: (1) electronic vebicles manufacturing a0d
Baiery istagration - futere quablications needed; (2) stationary eneigy siccage in gnds 403

-

RESULTS PER STAKEHOLDERS GROUPS

FACTSHEET 4 - DRIVERS OF CHANGE
New technologies

(HPORTANCE OF NEW TECHNOLOGIES
1 LEAST IPORTANT 1 SUGHTLY IMPORTANT Bl MODERATELY IMPORTANT i IMPORTANT [l MOST IMPORTANT

% FORINDUSTRIAL STAKEHOLDERS

SECTORAL SKILLS INTELLIGENCE & STRATEGY FOR THE EUROPEAN BATTERY SECTOR
D3.6 - Sectoral Skils Intelligence and Strategy - Release 1

This is the first release of the sectoral skills intelligence and strategy covering the whole
European battery value chain from raw materials to recycling of batteries in terms of skills

Readers will find designated actions needed in
the sector to boost the overall re-/up-skilling
activities as well as cooperation, information
sharing and provision and many more.

The report litativ i of the skills and per identified areas
Mlnmmlmmmbﬂwymummumnmlnlpeemcmnlpimmqmm«wny

CHARGING AND MID-DOWNSTREAM PRODUCTION
D3.12 Desk Research & Data Analysis - Final

BATTERY CHARGING & CHARGING INFRASTRUCTURE

Power transfer can be supported by cables in traditional circuits
or wirelessly.

Leam about: these types of power transfer, battery degradation
through charging and the charging principle of batteries.

Go into all details about charging of passenger cars (locations,
alternatives, innovative services), trucks & buses, motorbikes &

‘micro-mobility devices, aircrafts and trains.
BATTERY SECTOR EQUIPMENT & PRODUCTION MACHINES
Learn about:
17 + Manufacturing equipment and an update on the battery sector and
legislation.
+ The Critical Raw Materials Act and the Net Zero Industry Act.
2o A R

« An update of the main drivers of change in the sector and insights on
the needed competencies regarding production equipment (electrode
(E9 manufacturing, cell assembly.

« Education sipment,
9 equipment.

OVERALL, THIS REPORT
Brings out the Mmdmmwm'«mmammmlolmem

Empﬁaﬂm the significance of elmale qoals. rwnm and emmmmnl challenges, as
commit isation and true

Addresses the challenges associated with fast charging, such as excessive heat production and
the growth of dendrites that endanger the functioning of the battery.
Underlines the importance of battery management systems that manage charging power and
battery cooling and heating when needed.
Discusses the different modes of operation of heavy-duty vehicles (HDVs) and the need for
charging infrastructure to support them.
Highlights the of I i and repair, as well
as proless!onais 10 build, handle, and troubleshoot the necessary charging infrastructure,

of the supply chain and securing the supply of critical raw
materials for ensuring a secure and sustainable supply of critical raw materials for the battery
sector.




Launching of Skills Cards Free Training

ONLINE COUR

A series of papers describing occupational profiles - and The ALBATTS Courses are available through the Automotive
corresponding competencies - within the scope of battery Skills Alliance (ASA), an association created through the
manufacturing, e-mobility and stationary battery storage. bridging of the projects’ ALBATTS and DRIVES activities.
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Jo] Fa

REPORTS EVENTS ORGANISED




PRODUCTION &

MANUFACTURING

ENGINEER

A battery manufacturing and production
engineer is responsible for the design,
development and execution of the
manufacturing processes for batteries.

They work with a team of engineers and
scientists to create efficient and cost-
effective manufacturing methods for electric
vehicles, consumer electronics, and other
applications.

They are responsible for overseeing the
production of battery cells, packs, and
systems, ensuring that they meet the
required quality standards and performance
specifications.

SKILLS CARDS

BATTERY
MODULE
ASSEMBLING
TECHNICIAN

A battery module assembly technician is
responsible for assembling battery modules
in a manufacturing facility.

They work with a team of engineers and
scientists to assemble, test, and package
battery modules for various applications
such as electric vehicles, consumer
electronics, and grid storage.

They are responsible for assembling the
various components of the battery module,
such as the battery cells, wiring, and
protective housing. They also need to ensure
that the assembled modules meet the
required quality standards and performance
specifications.

BATTERY
CELL MODULE
ENGINEER

A battery cell module engineer is responsible
for designing, developing, and testing
battery cell modules for various applications.

They work with a team of engineers and
scientists to create efficient and cost-
effective energy storage solutions for electric
vehicles, consumer electronics, and other
applications.

They may also be involved in the selection of
materials and components for the battery
cell modules and in the optimisation of the
manufacturing process.

They should have a strong understanding of
electrical engineering, materials science, and
manufacturing processes, as well as
experience with battery management
systems and safety protocols.

QUALITY
TECHNICIAN

A battery quality technician is responsible
for ensuring the quality of batteries and
battery systems during the development
and production phases.

They work with a team of engineers and
scientists to establish and maintain quality
standards and procedures for the design,
development, and production of batteries
and battery systems.

They are responsible for identifying,
analysing, and preventing defects in the
batteries and systems, and for implementing
quality control measures to ensure that the
products meet the required specifications.

Taloatts m:-- Tialbatts m-- Malbatts m-- Talpatts m--

ALBATTS created the ALBATTS Skills Cards, a series of papers describing a number of

occupational profiles within the scope of battery manufacturing, e-mobility and stationary
battery storage.




~ PRODUCTION &
} MANUFACTURING
ENGINEER

A battery manufacturing and production
engineer is responsible for the design,
development and  execution of the
manufacturing processes for batteries.

They work with a team of engineers and
scientists to create efficient and cost-
effective manufacturing methods for electric
vehicles, consumer electronics, and other
applications.

They are responsible for overseeing the
production of battery cells, packs, and
systems, ensuring that they meet the
required quality standards and performance
specifications.

BATTERY

| MODULE

“ ASSEMBLING
TECHNICIAN

A battery module assembly technician is
responsible for assembling battery modules
in a manufacturing facility.

They work with a team of engineers and
scientists to assemble, test, and package
battery modules for various applications
such as electric vehicles, consumer
electronics, and grid storage.

They are responsible for assembling the
various components of the battery module,
such as the battery cells, wiring, and
protective housing. They also need to ensure
that the assembled modules meet the
required quality standards and performance
specifications.

SKILLS CARDS

BATTERY
‘CELL MODULE
-~ ENGINEER

A battery cell module engineer is responsible
for designing, developing, and testing
battery cell modules for various applications.

They work with a team of engineers and
scientists to create efficient and cost-
effective energy storage solutions for electric
vehicles, consumer electronics, and other
applications.

They may also be involved in the selection of
materials and components for the battery
cell modules and in the optimisation of the
manufacturing process.

They should have a strong understanding of
electrical engineering, materials science, and
manufacturing  processes, as well as
experience with battery ~management
systems and safety protocols.

QUALITY
TECHNICIAN

A battery quality technician is responsible
for ensuring the quality of batteries and
battery systems during the development
and production phases.

They work with a team of engineers and
scientists to establish and maintain quality
standards and procedures for the design,
development, and production of batteries
and battery systems.

They are responsible for identifying,
analysing, and preventing defects in the
batteries and systems, and for implementing
quality control measures to ensure that the
products meet the required specifications.

_— Malbatts m==- Talbatts m-=- albatts m--

The Skills Cards are a practical and helpful tool for...

INDUSTRY/COMPANIES SCHOOLS (VET & HE)




FREE I

ALBATTS created a series of basic and advanced free online courses,
covering the whole battery value chain.




HANDBOOK COMING SOON

Ilm| ba‘t‘ts Cotunded by he
Erasmus- Programme
Allonce for Batteries Tachnology, Traning snd Sl of e European Union

To be published in March 2024

Will be available through the homepage of the
ALBATTS Website

Target group: education providers, teachers,
companies, education authorities

dbook for
INDUSTRY

? Where? How?

Co-funded by the
Erasmus+ Programme
of the European Union

The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein



info@project-albatts.eu

https://www.project-albatts.eu

@ALBATTS - Alliance for Batteries
Technology, Training and Skills
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