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ALBATTS Tackles Two Main Questions

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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26 job skills cards produced

BATTERY MATERIAL
ENGINEER

A battery material engineer is responsible for
researching, developing and optimizing
materials used in batteries.

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
of batteries.

They need to have a strong understanding of
materials science, chemistry and
electrochemistry, as well as experience with
characterization technigues such as SEM,
XRD, and electrochemical testing. They also
need to have knowledge of battery
manufacturing processes and safety
protocols.

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.
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(15 on HE level and 11 on VET level)

A battery manufacturing technician is
responsible for the production of batteries in
a manufacturing facility.

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
grid storage.

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

Summaries of Skills Cards (available in our website)

Each card has short description of the
job role and

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

-General transversal competences
-Academic competences

ALBATTS SKILLS CARDS
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Battery
Material
Engineer

Battery Cell Module

Automotive Repair Machine Operator in Battery Industry
Engineer

and Inspection
Personnel
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Battery System
Engineer

Maintenance Technician

Battery Recycling
Technician Battery Manufacturing Technician Battery-Thermal

System Engineer
-

Controls Engineer

Cell Assembly
Technician

-
Downstream Embedded Systemand

Machine Operatorin BMS E.ngineer
Upstream Production and Manufacturing

Engineer
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Simulation Engineer
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Quality Engineer
| }

Process Engineer
u

Mechanical Engineer
-

Shift Lead

Quality Technician Maintenance Engineer

Material Handlers and Planners Electrical Engineer J
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Education & Training Framework

Pillar 2 Inclusive training methods
Innovative and Training methods adapted to initial and up/re-skilling
flexible learning Work-based learning
ICT based on open educational resources
Adaptive learning solutions
Joint educational programs, including tfransnational learning

Pillar 1
Curricula for all levels

CURRICULA METHODS

RECOGNITION TRAINERS

Pillar 3
Competent trainers and tutors

Pillar 4
EU wide recognition
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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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BATTERY INTEGRATION,
MODULES AND PACKS
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Process
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Applications

Future trends
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Basic (EQF level 2 - 3)

Sector specific Transversal
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Learning Platform

- Database for training courses 1 ! Learnlng

63 S ki | | S H U b - Definition and recognition of job roles and

Platform

skills/competence concepts using micro-badges.
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Knowledge
learn.skills-framework.eu
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https://learn.skills-framework.eu/

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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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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Recommendations

Education and Public

Industry Tralrnng Authorities
Providers

Social Partners Research
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Impact on and active involvement of all stakeholders!
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Battery Training Courses & Skills Collaborations

Need for urgent and continuous training courses offer and update & Need for active and
sustainable collaborations, e.g.. New Eba Academy - InnoEnergy Skills Institute
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*
[ Pact For BEOA
* SKILLS Batteries European
Partnership Association

An initiative of the European Commission
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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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BATTERY POWERED

TOUR FOR SKILLS

Enabling a prepared education network for the battery ecosystem in Europe

Needed Job Roles and Competences in the
Battery Industry

Ing. Marek Spanyik, MBA (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
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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.
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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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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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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 !  —

® = | =
SR v, = mm < D
| 1

Critical Raw Materials for Europe - DocsRoom - European Commission (europa.eu)

Stacking
Winding

Welding
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https://ec.europa.eu/docsroom/documents/42882

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
SN Erasmus+ Plyogramme 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.



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

Co-funded by the
Erasmus+ p,yogramme 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

of the European Union the Commission cannot be held responsible for any use which may be made of the information contained therein.




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%

** Co-funded by the
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.



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

** Co-funded by the
N Erasmus+ Plyogramme 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
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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

** Co-funded by the
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.



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

Co-funded by the
Erasmus+ Plyogramme 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
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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%

** Co-funded by the
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
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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

** Co-funded by the
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
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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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Battery Integration, Modules, and -
Packs gLl

- 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.

**x Co-funded by the
Erasmus+ p,yogramme 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
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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

** Co-funded by the
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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%

**x Co-funded by the
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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%

** Co-funded by the
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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)

a| batts Gofundedbytre o The European Commission support for the production of this publication does not constitute an endorsement of the contents, which reflect the
ISl of the European Union  views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.
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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

TOUR FOR SKILLS

Enabling a prepared education network for the battery ecosystem in Europe

Jnalbatts

Catalunya: enfoque del ecosistema regional hacia las habilidades.

m Generalitat sempre
Ce Catlnya Wl de Catalunya  endavant




#CPs CATALOGO DE ESPECIALIDADES

o Un certificado profesional es un documento oficial que certifica que una
persona tiene las habilidades profesionales necesarias para llevar a cabo

una actividad laboral especifica (GRADO C del sistema de FP)

o Las especialidades del catalogo se refieren a los diversos programas de
formacion incluidos en el Catalogo de Especialidades Formativas, un

documento creado por el Servicio Publico de Empleo Estatal (SEPE)




#CPs CATALOGO DE ESPECIALIDADES

serveiocupacio.gencat.cat

Quina especialitat t'interessa?

Tenim 2620 especialitats disponibles | Veure-les totes
Tria entre les families professionals disponibles v
ACTIVITATS FiSIQUES | ESPORTIVES ADMINISTRACIO | GESTIO AGRARIA
ARTS GRAFIQUES ARTS | ARTESANIA COMERC | MARQUETING
COMPETENCIES TRANSVERSALS EDIFICACIO | OBRA CIVIL ELECTRICITAT | ELECTRONICA
Cercador de CUrsos especia | itats ENERGIA | AIGUA FABRICACIO MECANICA FORMACIO COMPLEMENTARIA
i centres de formac'ié FUSTA, MOBLE | SURO HOSTALERIA | TURISME IMATGE 1 SO
IMATGE PERSONAL INDUSTRIA ALIMENTARIA INDUSTRIES EXTRACTIVES
INFORMATICA | COMUNICACIONS INSTAL-LACIO | MANTENIMENT MARITIM PESQUER
QUIMICA SANITAT SEGURETAT | MEDI AMBIENT
SERVEIS SOCIOCULTURALS | A LA COMUNITAT TEXTIL, CONFECCIO | PELL TRANSPORT | MANTENIMENT DE VEHICLES

VIDRE | CERAMICA




#CPs CATALOGO DE ESPECIALIDADES

TRANSPORT | MANTENIMENT DE VEHICLES

Sensibilitzacio en vehicles d'alt

voltatge
Cercador de cursos, especialitats
i centres de formacio _
(*) 8 hores Codi
(o Nivell 1 TMVG0039

TRANSPORT | MANTENIMENT DE VEHICLES

Prevencié de risc eléctricen la
manipulacié de vehicles amb alt
voltatge. Nivell |

() 60 hores Codi

o, Nivell 2 TMVG0041

TRANSPORT | MANTENIMENT DE VEHICLES

Prevenci6 de risc eléctricen la
manipulacié de vehicles amb alt
voltatge. Nivell Il

(©) 60 hores Codi

o, Nivell 2 TMVG0042

TRANSPORT | MANTENIMENT DE VEHICLES

Curs sobre manipulacié de sistemes
frigorifics que utilitzin refrigerants
fluorats destinats a confort térmic de
persones instal-lats en vehicles

() 44 hores Codi
o, Nivell 2 TMVGO1

TRANSPORT | MANTENIMENT DE VEHICLES

Operacions auxiliars de manteniment
en electromecanica de vehicles

[ Certificat professional Codi
(©) 310 hores TMVG0109
(o Nivell 1

TRANSPORT | MANTENIMENT DE VEHICLES

Planificacio i control de l'area
d'electromecanica

[\ Certificat professional Codi
(©) 660 hores TMVGO110
(o, Nivell 3



Servei d’'Ocupacio
de Catalunya

Nuevos Perfiles vs  -llalpatts

» Personal de reparacion e inspeccion automovilistico.
» Técnico en fabricacion de baterias.
« Teécnico en ensamblaje de modulos de baterias.
» Teécnico de reciclaje de baterias.
« Teécnico de ensamblaje celular en la linea de produccion.
» Operario de maquinaria en la industria de baterias.
» Operario de maquinas en la fase de produccidn inicial.
» Técnico de mantenimiento en la industria de baterias.
» Técnico de almacén, tanto primeras materias como productos finalizados.
« Técnico de calidad
Jefe de turno.




Nuevos Perfiles vs  {111a|0Atts

» Personal de reparacion e inspeccion automovilistico.

¢ Existe la formacion?

No = Colaboracion con el SOC / CONFORCAT

Si = Colaboracién con Centros de Formacion

9
(1 ]

a
(11111

AUTOMOTIVE
REPAIR &

INSPECTION
PERSONNEL

Electric vehicle (EV) repair and maintenance
personnel are responsible for the repair and
maintenance of electric vehicles.

They work in EV repair shops and dealerships and
are responsible for ensuring that the vehicles are
operating efficiently and effectively.

They need to have a strong understanding of
electrical and mechanical systems, as well as
experience with EV repair and maintenance.

They are responsible for performing regular
inspections and preventative maintenance on the
vehicles, identifying and resolving issues that
arise during operation, and making necessary
repairs or modifications to improve vehicle
performance. They also need to be able to work
closely with other technicians and mechanics,
and with EV owners to ensure that the vehicles
are safe and reliable to operate. They may also be
responsible for troubleshooting and diagnosing
problems with EV systems, such as the battery,
power electronics, and drivetrain, as well as for
replacing or repairing faulty components. They
also need to be familiar with the regulations and
standards related to EV repair and maintenance.

fialoatts m:--

AUTOMOTIVE REPAIR & INSPECTION
PERSONNEL

Janalls m

Automotive Repair and Inspection Personnel

Electric vehicle (EV) repair and maintenance personnel
are responsible for repair and maintenance of electric
vehicles.

C o,
O w—
Q . © —
M . © w—
O
FRAMEWORK SUMMARY

SKILLS CARD




Servei d’'Ocupacio
de Catalunya

#CPs CENTROS DE FORMACION

o Centros propios (CIFO y Departamento de Educacion) y red de centros colaboradores

Troba centres i entitats de formacié més properes

Seleccioneu una comarca v Seleccioneu un municipi v Codi postal Cercar

Dades de l'entitat

Rao social de I'entitat titular CIF Numero de cens

Dades del centre /

Nom o codi del centre
Escriu el nom o codi del centre
Centres acreditats per oferir cursos i especialitats " .

que permeten obtenir un Certificat de
Professionalitat




| soC / it
#CPs CENTROS DE FORMACION

o Centros propios (CIFO y Departamento de Educacion) y centros colaboradores

Ambit professional

Familia professional Area Especialitat

Seleccioneu una familia v Seleccioneu l'area v Seleccioneu l'especialitat v

0 nom de l'especialitat

Escriu el nom o codi de I'especialitat

Ambit ocupacional

) nom de l'ocupacic

Escriu el nom o codi de I'ocupacio




Servei d’'Ocupacio
de Catalunya

#CPs vs -llalpatts

Manteniment de sistemes de transmissio de forga i trens de

rodatge de vehicles automobils INSTAL-LACIO D'ELEMENTS DE FUSTERIA

Manteniment del motor i dels seus sistemes auxiliars Manteniment d'elements no estructurals de carrosseria de vehicles
Manteniment dels sistemes eléctrics i electronics de vehicles Operacions auxiliars de manteniment de carrosseria de vehicles
Gestio i supervisio de la instal-lacié i manteniment de sistemes

d'electromedicina Treballs de fusteria i moble

Muntatge i posada en marxa de béns d'equip i maquinaria industrial Muntatge i manteniment d'instal-lacions frigorifiques
Operacions auxiliars de manteniment en electromecanica de

vehicles Activitats auxiliars de magatzem -
Operacions auxiliars de muntatge i manteniment d'equips eléctrics i
electronics Amarratge de port i monoboies

Operacions auxiliars de manteniment i transport intern en la industria
Gestio de residus urbans i industrials alimentaria
Elaboracié de productes farmaceutics i afins Operacions auxiliars d'elaboraci6 a la industria alimentaria
OPERACIONS BASIQUES EN PLANTA QUIMICA Gestié administrativa i financera del comerg internacional
Operacions de moviments i lliuraments de productes en la industria
quimica Gestid i control de I'aprovisionament
Operacions de transformacié de polimers termoplastics Marqueting i compravenda internacional /
OPERACIONS EN INSTAL-LACIONS D'ENERGIA | DE SERVEIS
AUXILIARS Organitzacié i gestio de magatzems

Operacions de condicionament de productes farmacéutics i afins  Desenvolupament de projectes de sistemes d'automatitzacié industrial

Desenvolupament de projectes d'instal-lacions de manutencié, D o
Muntatge i postproducci6 d'audiovisuals elevacio i transport ‘ W I
Operacions auxiliars de fabricacié mecanica ASSAIGS FIiSICS | FISICOQUIMICS P N
OPERACIONS AUXILIARS DE MANTENIMENT AERONAUTIC  Vigilancia, seguretat privada i proteccié d'explosius 97 v s :



Servei d’'Ocupacio
de Catalunya

#CPs PROGRAMAS

Programa Centros
FOAP 337
CIFO 7
DUAL 65
Forma i Insereix 39
Conveni educacié 33

Alumnos Especialidades

31.696 216
4.057 187
1.154 190
1.498 30

1.004 43



BEPA

INNOVATION UPTAKE

EVENT SERIES

=
Link to apply before 3 June 2024 and be selected to attend the workshop for researchers
organised by BEPA in partnership with the Institute for Innovation and Technology (lIT).

[ Alliance for Batteries Technology, Training and Skills

Bl Co-funded by the
Er: u:

Ak asmus+ Programi
e of the European Union



https://d486.keyingress.de/?i_survey=50__2eb8f94904932b1f0a7cd93c922c28bd
https://bepassociation.eu/innovation-uptake-event-series/

