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EDUCATION / TRAINING

Propose Iearnlng an.d Pilot Innovative courses
competence objectives

learning materials develop guidelines and national good practices

ALBATTS TRAINING FRAMEWORK AT BATTERY INDUSTRY

FORMAL QUALIFICATIONS AT EU LEVEL

THROUGH FLEXIBLE AND INCLUSIVE SOLUTIONS
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Education and 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

Pillar 3
Competent trainers and tutors

Pillar 4
EU wide recognition
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What types of training have been
developed?
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26 job skills cards produced Each card has short descriptfion of the
job role and
(150onHEleveland 11 on VET level) -Cross-sectoral specific competences
-Sector specific competences (has @
big importance)

-General transversal competences
-Academic competences

BATTERY MATERIAL
ENGINEER

albatts m albatts m
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ALBATTS SKILLS CARDS
Summaries of Skills Cards (available in our website)
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alh Raw
RAW MATERIALS Materials,
'-'-l AND PROCESSING Mining and

CELL AND
{0 COMPONENTS

e

SECOND LIFE
OF BATTERIES

RECYCLING

g0 B
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MANUFACTURING

BATTERY INTEGRATION,
MODULES AND PACKS

Refining

Components
and
Manufacturing

ions

Integration
Process

d Regulat

Operation/ Automotive Battery System Engineer Course

Applications

Future trends

Stationary Applications Course

ICies an

Battery Fundamentals

Infroduction to the battery sector
Pol

Recycling &
Second life

Basic (EQF level 2 - 3)

Sector specific
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Courses gl L]

Available through the

Manufacturing f‘l_! ' -’-‘ﬁ

Aoms : o the Automotive Skills Allionce

RN N

(ASA), an association

ONLINE COUF P created through the bridging
| | ' of the projects ALBATTS and
DRIVES activities.

Battery
Fundamentals

ONLINE ¢ ONLINE COU

Examples of available courses ALBATTS COURSES
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Training recognition gl Ll

Q leamhq IO (IM)
Platform

COURSES

« Recognized by the sector

» Skills recognition through digital
badges

» Skills aligned with European
Frameworks (e.g. ESCO)

Training available on the Automotive
Skills Alliance (ASA) learning platform

https://learn.skills-framework.eu/
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Training for VET teachers

BATTERIES TEACHERS & TRAINERS FORUM

About BaTT Forum
The Baftteries Teachers & Trainers Forum (BaTT Forum) is an initiative launched by ALBATTS.

It aims to gather current and future teachers and trainers to share ideas and good practices, work
together and deepen their knowledge about the battery sector. Two events have been run so far.

The Batt Forum is now funded and further developed through the CaBatt - Capacity Building for
Battery Teachers in Vocational Education and Training Erasmus funded project 2023-1-FIO1-KA220-VET-
000160282 with the aim to develop as sustainable model offering Erasmus+ courses for VET teachers
that are open to all and eligible for the VET schools own Erasmus+ Mobility funding.
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What have we identified to be
important to take into consideration?
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STRATEGY FOR EDUCATION AND TRAINING IN THE BATTERIES SECTOR

TARGET GROUPS TO BE CONSIDERED:

33
0
MACRO MICRO
S . An
oono
EUROPEAN COMMISSION NATIONAL AUTHORITIES SCHOOLS (VET & HE) INDUSTRY/COMPANIES
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EU-level:
e Skills agenda roll-out over Europe
e Funding for labs, on- and offline

Regional/National level:
e Green skills in curriculum!

e Flexible curricula — easy to update
and adapt

e Modular

e Force education providers to
cooperate!l

e English language learning!
o SoOft skills

Co-funded by the
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VET provider level:

Cooperate — universities - industry, -
other VET providers!

Be proactivel Don't wait!

Take advantage of Erasmus+
opportunities to participate in
initiatives and projects

Working life:

Communicate with VET providers!
Offer on-site experience for teachers
and trainers!
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Recommendations:

e Subcontract aresearch-specialised

* Universities teach only what they university for the needed course!

research...but few universities
have eg. battery research
e Wrap a MOOC course from a good
university!
 Incentives for European

universities fo cooperate not only o |nfroduce Elective green-skills courses!
iNn research, but also in education In all relevant programmes

offerings, also on Bachelor level :
nowl!...while program development
speeds up...
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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

Jvalbatts

Alance for Batteries Technology, Traimng and Skills

BATTERY | EBAZ250

ALLIANCE
f: Learning  (#= | Skills
k # | Platform w/” | Framework

&> | AUTOMOTIVE

SKILLS
l‘," ALLIANCE

Co-funded by the

PACT FOR B E K A
SKILLS Batteries European
Partnership Assaciation

An initiative of the European Commission
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http://www.skills-framework.eu/
http://www.skills-framework.eu/
https://learn.skills-framework.eu/
https://learn.skills-framework.eu/
https://www.eba250.com/eba-academy/about-eba-academy/
https://www.eba250.com/eba-academy/about-eba-academy/

info@project-albatts.eu

https://www.project-albatts.eu

@ALBATTS - Alliance for Batteries Technology,
Training and Skills
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Alliance for Batteries Technolegy, Training and Skills

@ALBATTS1

FOLLOW US / GET INVOLVED
@Project ALBATTS

JOIN OUR NETWORK THROUGH OUR WEBSITE AND GET FIRST-HAND INFORMATION
ABOUT OUR WORK & BATTERY SECTOR SKILLS AGENDA!
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Alliance for Batteries Technology, Training and Skills

BATTERY POWERED

TOUR FOR SKILLS

Enabling a prepared education network for the battery ecosystem in Europe
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2019-2023

WP4 INTELLIGENCE IN STATIONARY AND
INDUSTRIAL BATTERY APPLICATIONS

Kari Valkama
November 22, 2023
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Battery Value Chain & WP4

RAW MATERIALS = COMPONENTS
AND MANUFACTURING

PRP” "SSING

BATTERY

RECYCLING INTEGRATION,
MODULESAND
PACKS

SECOND LIFE OPERATION,
OF BATTERIES REPAIRAND STATIONARY

MAINTENANCE BATTERY
APPLICATIONS
AND BEYOND

REPORTS’ HIGHLIGHTS
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D4.1 Desk Research & Data Analysis
ISIBA —Release 1 (2020)

Components & Module & Pack

Battery Operation, Repair
Bd Cell Manufacturing adl Manufacturing

Integration B4 & Maintenance

Raw Materials

and Processing

* Provides an overview of the European battery sector in terms of drivers of change, stakeholders,
technologies, job roles, skill needs and education.

« studies stationary battery applications by covering, for example
o variable renewable energy sources supporting grid and off-grid systems

o various heavy-duty applications and telecom applications

{ralbatts

Alliance for Batteries Technology, Training and Skills
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D4.3 Future Needs Definition for Sub-
sector ISIBA - Release 1 (2021)

stz Workshop on stafionary energy storage in grids

ol and telecom applications: major focus on safety
Thermal External short

abuse circui.t : : : : : :
protection The increasing application of batteries is a

gamechanger regarding how fire and rescue

services will need tooperate in emergency
Internal Overcharge

short circuit Siaiary S protection situations.

storage system

Battery fires are very challenging to be
:echanical Ovar-dicharss extinguished.
amage by

protection
external forces

Thermal Over- What methods are taken into use to address this

propagation temperature need fo maintain and increase the safety?
protection

7y [ The European Commission support for the production of this publication does not constitute an endorsement of the contents, which reflect the
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D4.4. - Battery Manufacturing (The Anatomy of a
Gigafactory - 2021)

‘%} PRODUCTION Most employees are blue-
collared (80-90 % of the staff):
operators & technicians

% MAINTENANCE

RAWMATERIALS | COMPONENTS m LOGISTICS manufacturing processes,
ND MANUFACTURING

PRP" “SSING 3 Material h(]ﬂd”l’]g,
Sampling/testing, Dry/clean
AT room activities
RECYCLING INTEGRATION,
MODULESAND
PACKS

PRESENT & FUTURE:

SECOND LIFE OPERATION, Maximizing production automatisation, including

OF BATTERIES REPAIRAND o
MAINTENANCE material inputs

Digitalization

Despite of the high level of automation blue-
collared will be needed
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D4.6 - Future Needs Definition for sub-sector
ISIBA - Release 2 (2022)

15 September 2021 - 14:00h / 14:45h War on talents — challenges finding people experienced with
batteries, greenfield building, and large-scale production

it _ Supporting systems such as schools, housing, services important

Active cooperation with education sector (universities & VET)

Training in volumes — new methods needed & developed, VR etc.

European Battery Ecosystem - Job
roles and competences now and in the
future: Building a Gigafactory

a challenges of installing and using a BESS in island conditions

interviews = : : -
% BESS together with renewables has resulted in major improvements

European Battery Ecosystem - Jobs  With Duarte Conde Siva in power quality = voltage and frequency profiles

roles & competences now and in the Plant Manager
future: at Graciolica . d 1_ f C 02 -
e e major reduction o emissions
ENABLING SUSTAINABLE ISLANDS 13:00-13.45 CET

Oniine

Erasmus+ Programme
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D4.7 -Skills & Job Roles in Battery Applications
Spporting the Modern Society (2022)

\Q\; X fjfﬂ‘ii _” Data Centers - use of battery backup & UPS systems
R s
% Replacing diesel generators - components for CO2 free energy systems

1. Main Entrance \ ’ -
¢ Secrivins : [) Renewable Power Farms

4. Security units
5. UPS systems
6. Fire fighting system

s \ the application of BESS in the context of renewable energy

9. Generators

10. AVAC cooling ¥y , wind power, hydroelectric power, and solar plants

BESS in residential applications
production shifting to renewable energy sources incr. demand for BESS

growing need for self-sufficiency and to decrease electricity costs

Electrification of heavy work machines
Current status
mining, forestry, cargo handling & heavy construction

Erasmus+ Programme
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D4.9 - Future Needs Definition for sub-sector
ISIBA - Release 2 (2023

Geopolitical challenges with raw materials

actions needed to strengthen EU production,
diversify supply sources, and secure critical raw
material supplies

Recycling

The demand for battery raw materials will increase

Summary data about Europe’s 5 largest publicly reported lithium production projects

Country | Location Company Resources
(Meas. +
eq.) |
- e ] — — P 5 10 10
Czech
Republic
Serbia

50
4 8 i —— O—————

3 6 6 — — v—  —

2 —0— 4 4 — 20 —
=k Ak '° .

Spain San Jose Infinity 0.13 Pegmatite
Lithium . y r ™ S
= Critical Raw Matenials for Strategic Technologles and Sectors in the EU: A Foresight Study.
. Location and summary of Lithium projects in Europe. Source: Patrice Christmann’s presentation . Joint Research Centre, European Commission, 2020
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D4.9 - Future Needs Definition for sub-sector
ISIBA - Release 2 (2023

T obatts e ?“ Second Life Bus Batteries in BESS Residential
o Applications

Socond Life Bus Batteries in BESS
Residential Applications:

Job Rokes, Skills und Competences
22 Nowember 2022
1500-15A45 CET

Mg ke reuse buss batteries in Gothenburg, Sweden in a
residential applications

An apartment complex implemented a system
storing surplus electricity from photovoltaic

panels and releases it at night

bolsters the adoption of renewable energy
sources and promotes carbon neutrality in the
electricity sector

% Recycling of resources deferred unfil all possible
2""|nrﬂu'.t::mwwsurmuam-vy;\;‘::::):l;:::“::;f:mrntr.cm;nc-msmhmburn Source: Yiva Uses for 'I'he bO'I"I'erieS hcve been eXhOUSTed.
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D4.10 - Legislative Evolution and Introduction to the
Machines, Skills and competencies in batt. production

Critical Raw Materials Act and the Net Zero
Industry Act's importance in the battery sector
during the green and digital fransition

L e mid- and downstream production processes

PRP” "SSING
detailing some of the most important production
RECYCLING ?,GE;,':XHON,) equipment, their providers, and the skills,

g":c'fgms“”" competencies essential to operate them

electrode manufacturing, cell assembly,
OFBATIERIES REPAIRAND module and pack assembly, and dry/clean

SECOND LIFE OPERATION,

MAINTENANCE :
room operations

modern education and training methods, VR,
AR, Al, and Digital Twins, efc.

Ilml b a‘t‘ts £ gg;gggfgryog‘;mme The European Commission support for the production of this publication does not constitute an endorsement of the contents, which reflect the
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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
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Alllance 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!
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Elektromobily a dalsi dopravni
prostredky

Lukas Folbrecht, Sdruzeni automobilového prumyslu (AutoSAP),
vedouci ALBATTS WP5 — Baterie v mobilnich zarizenich

22.11. 2023

Aurto o
V1\> B SDRUZENI

AUTOMOBILOVEHO
= 3 PROMYSLU

Jralbatts

ARence tor Bameres Tectroogy Treveng end Sah
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3 @ Vyuziti baterii zejmeéna na elektromobily

Phase-out osobnich vozidel na fosilni
paliva v EU k roku 2035 (nékde i drive)

800
600 > - s s
Strategie pro tezkou nakladni
£ o dopravu a autobusy je ve findini f&zi
= - s s ’ -
7 jednani na urovni EU
200 I
=== 0 S
2015 2016 2017 2018 2019 2020 201 2022 - o : > .
.PassengerEVs ' Commercial EVs @ Electric two/three-wheelers vaZITI bOTer“ V relOTlvne menSICh
® E-buses @ stationary storage @ Consumer electronics ObjemeCh _I_G ké nO méStSkou mObiIitU
o loemberi (kolobézky apod.) kola, motorky,
vlaky, drony, letadla, lode,...
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Reporty ALBATTS

{i.l\ b aﬁS Aoy for vy ong g |
and skif Bottenies 1, 2018103, - |
Aliance for Boteres Technology, T8 echmabgy, Trovning
2018-2023 101’!1(113
Desk Resey
"ch Repory 1y
I ALBATTS J
Desk Research Report " Battery pp,; kshops; Charging Batteries of g -
other Mobile Battery APPIIc: i PPlications in gygome 8 Other gy e CPiles
Aritime Industry. jop poes s
s ‘ Job Roles and
Deliverape D53 Fulling e, oA Skikts |
iithon foy
IMB4 . Releasy 1 o

Eran
of the Euros

—
Counded by Erowr, r:.:"
arnis PG Cotp o bye TS My
:m::,,,, Elrviimer irge
P erire
~ i .
——— —— e ey

www.project-albatts.eu/en/results REPORTS’ HIGHLIGHTS
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g =l Report D5.1: Napric celym hodnotovym
retezcem baterii

Second Life

= 8
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Components & Module & Pack

Battery Operation, Repair
Bd Cell Manufacturing e Manufacturing

Raw Materials
-

and Processing Integration Bd & Maintenance
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Report D5.4: Baterioveée technologie
budouchnosti

DESK RESEARCH
FUTURE BATTERY TECHNOLOGIES
D5 4 Desk research and data mnatysis for subrsector IMBA - Redease 2

A pradpus of the st proceimng hutuee Batlery Secheclegy concapts tuch s the porsitle irgesesents to
e widely wied Livuroion techoolegy, Lihdemraulphur, Sofumion technology, streciarsl banetes
:-;mumu-n-muu-m‘mm- rebevare jobs toles

POTENTIAL OF THE

NUST PROMISING

BATTERY

TECHNDLOGIES

(PAGE 1)

POWER AND ENERSY

DENSITY OF ENERGY

STORABE

TECHMDLOBIES

(PABE 1)

-——\ x L —— ——— T —

CHARACTERISTICS OF \rh

SELECTED LITHIUN- —r —l

10N CATMODES USED Ld T

W EVS ¥ k T

(PAGE 44) S -~
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@El Report D5.7: Elektrifikace dalSich
dopravnich prostredku
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g Dobijeci infrastruktura

700k
500k Verejné dobijeci body v EU (zdroj: EAFO.eu)
500k
400k
300k
200k
100k

0

coFdFod e do e d o e
R S Sl Sy Wy W, N Sy G L QP L G O L
DA S S S S S S S S S S
® AC ® DC Zdroj: Evanex, Wallbox
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Zdroj: VW Group, Hyundai, Nio, Sinopec, Denik.cz, Wave, Charging Summit
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Burrpmme tasrary; Sscayrtam - kisrobes & Wieh Chmsnin Querer.
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THE $APAOT OF THE DATTERY PASSPOAT
ON THE SATTERY VALUE OHWN
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LEO0-18 €S CET
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{albatts
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WEBINAR

ELECTREFICATION OF MEAVY-DUTY
VEHICLES WHAT SXXLLS AND
COMPETENCIES WILL BE NEEDED?

al |
interviews - l ; 4'

FUTURE BATTERY TECHNOLOGEES:

Job rolos, skills & knowledge

L4 Nowomber 2OEF
1500-1545% CET
Iteriewing Noshin) Omos Odtine

Foundor & GEQ of Avesta Bartery & Erecfpy Engeioerng -ABEE

fnalbatts
|

WESBINAR

DATTERY MANAGEMENT SYSTREMS

JOB ROLES, SKILLS & COMPETENCIES

Thursday - Nowember 24, 2022
00-18:00 CEY

Examples of webinars that were held

Aberce tor Bamenes Tectroogy Tre e end Bon

=¥
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@ALBATTS - Alliance for Batteries Technology,
Training and Skills
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Alliance for Batteries Technolegy, 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!
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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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Highly emerging and rising sector in Europe

Electromobility is pushing the European battery
sector

This needs to be supported by the workforce
with the right skills

Change of needed skills/competences or
knowledge during the individuals’ career — the
change is constant.

High demand for workers “The industry estimates
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

There is a lack of
information on needed
skills and job roles

We need more
collaboration

Needed skills impact on

each phase of the
production cycle

e Co-funded by the
+ ral
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CELLAND

RAW MATERIALS = COMPONENTS
AND MANUFACTURING

PRP* "SSING

BATTERY
RECYCLING INTEGRATION,

SECOND LIFE OPERATION,
OF BATTERIES REPAIRAND

MAINTENANCE

PRODUCTION

% MAINTENANCE

% LOGISTICS

% QUALITY
S

STATIONARY
BATTERY
APPLICATIONS

MOBILE
BATTERY
APPLICATIONS
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Skills Agenda and Strategy

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

The overall assessment is VAN e

STAKEHOLDERS AND ENTITIES INTO NORMALISATION

AND

supported by a strategy e e S e o

ON SKILLS RELATED ISSUES. SINS RS

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

fialpatts

ACTIONS TO SATISFY
THE NEEDS IN TERMS OF
SKILLS AND WORKFORCE,
HOW TO IDENTIFY
CORRECT NEEDS,
COOPERATE AND

Competences can be PROVIDE CONCRETE
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.

oL ACTIONS WITH GOALS TO

IDENTIFY, ANALYSE AND
DEVELOP TRAINING OFFER
BASED ON THE SECTORAL
NEEDS AND HOW THIS
SHOULD BE DELIVERED.

ACTIONS TO PROVIDE

~ INFORMATION ON THE FUNDING

OPPORTUNITIES IN ORDER TO
IMPLEMENT PROJECTS NEEDED
AND PROMOTE COOPERATION
WITHIN THE SECTOR.

> % Co-funded by the
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Glance on Needed Skills
RAW MATERIALS AND PROCESSING

RAWMATERIALS = CELLAND
AND PROCESSING ~ COMPONENTS

MANUFACTURING
>
BATTERY
RECYCLING INTEGRATION,
-ElmlbattS MODULESAND
AliAilo [
SECONDLIFE OPERATION, REPAIR
_ OFBATTERIES AND MAINTENANCE
' >

Co-funded by the

PRODUCTION

MAINTENANCE

LOGISTICS

QUALITY

OTHER
ASPECTS

STATIONARY
BATTERY
APPLICATIONS

MOBILE
BATTERY
APPLICATIONS

-HilE
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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 (Tl — _m o - @ Cobalt n cathode materls

Graphite: natural or synthetic e_q - Q Lithium: as ithium-cobait oxid
NIgN-gradie punty in anode electrode \CAL0CE? andl as Salt \Cieciroiyt

—— % Manganese: in cathode materia
Sl[lton N UIe ) ancoes 10 e ] [ 3 d 9? el | MDY hattare
enhance eneray density Aluminium: for battery S B

rathc NCA batteries [ FTTER Nickel: as hydroxide or inter
Titanium n future anode matenal a - M0 1S in NMOC |
and coatings, in LI0, for battery ,
ot @ Niobium: i future anode and
Jd(Ka{ing — I T . .
d ALET1al \LOding L
mprove stabibity and energy density @ (Critical Raw Material

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

* % Co-funded by the
foallle Erasmus+ pfogramme 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
RN Of the European Union the Commission cannot be held responsible for any use which may be made of the information contained therein.


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

Raw Materials and Processing — Job Roles -i|||

- What Industry Demands
DEVELOPMENT ENGINEER - HIGH-YOLTAGE 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 ENGINEER CATHODE UPSTREAM PRODUCTION ENGINEER CONTROLS ENGINEER

MATERIAL EXPERT/SPECIALIST LOCALISATION SPECIALIST
METROLOGIST PLANNER iso INTErNAL AUDITOR  [NSPECTION ENGINEER AUTOMATION ENGINEER

s vawTeuance pezsonne. - SENIOR CELL MATERIAL ENGINEER-ELECTROLYTE
SHIFT LEA&X‘_IA_AETRE:XQ LHPALﬁB[lEES RisEARc:'2F;EI;/E:L%::::T;;STTME;:AC?E:E!:: M AI N T E N A N c E E N G I N E E R
camconraur SENIOR PLANNER v sos MANUFACTURING ENGINEER
OPERATOR  MACHINE OPERATOR e e s anes. BATTERY TECHNICAL LEAD

PRODUCTION ASSEMBLER OPERATOR mousrriaLenaneer SENIOR CATHODE ENGINEER
AUTOMATION / PROCESS OPERA ‘L MANUFACTURING ENGINEER, LI-ION ENGINEER EQUIPMENT ENGINEER
SATTERY AN ORY AND RECEIVING SPECIALIST sarery speciaust  SUPPLY CHAIN MANAGER FOR RAW MATERIALS SAFETY MANAGER
PROCESSENGINEERR  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;

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



Raw Materials and Processing — Skills and Competences_li“.
- What Industry Demands

SECTOR SPECIFIC COMPETENCE
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Raw Materials and Processing — Skills and Competences.]

Analysis Methods (root cause)
Product Quality Assurance

- What Industry Demands

Risk M.
anagement/Mitigation
Manufacturing Methods/Procedures
Project Management
Production Processes
Automation

Maintenance Processes (Repair, Replace, Inspect, Service)
Lean Process

Data Analysis/Science

Volume Production

Environment

Diagnostics (Performance Prediction/Validation)
Preventive/Predictive Maintenance
Production Technology

Logistics

Maintenance Management
Legislation

Business

Process Industry

Hazardous Materials

: Agile

C SPECIFIC KNOWLEDGE
10,31%
9,73%
7,34%
7,08%

Gap/Failure Analysis

Waste Legislative

Equipment Development
Validation / Verification

58

Operate Machines

Monitoring (Machine/System Operations)

Xk Co-funded by the
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Glance on Needed Skills

CELLS PRODUCTION & CELLS MAINTENANCE

RAWMATERIALS |~ CELLAND
AND PROCESSING ~ COMPONENTS

MANUFACTURING
>
BATTERY
RECYCLING INTEGRATION,
-ElmlbattS MODULESAND
AliGAilo [
SECONDLIFE OPERATION, REPAIR
_ OFBATTERIES AND MAINTENANCE
' >

Co-funded by the
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MAINTENANCE
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QUALITY

OTHER
ASPECTS

STATIONARY
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pr—
hI

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

' g - |-
R —_— i r @
X D N —
Singulation Filling (

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

Stacking
Winding

Welding Cell Assembly & Finishing

Co-funded by the
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https://ec.europa.eu/docsroom/documents/42882

Cell Production and Maintenance - Specific Needs  -[Jll|

- 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)

Xk 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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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
TECHNICAL ASSEMBLY WORKER FORMATION MAINTENANCE MANAGER CONTROLS ENGINEER CELL TEST ENGINEER

e remy rectmIoiAn e MECHANICAL CELL DESIGN ENGINEER  ELECTRICAL ENGINEER
| BATTEBY, TE.CHNICMN BATTERY MECHANICAL ENGINEER SENIOR CELL DESIGN ENGINEER
IANCE TECH| »fSHlFT LEAD LITHIUM ION CELL BATTERY SYSTEM ENGINEER

CALIBRATIO'N TECHNICIAN “““‘E‘SZIP‘;:‘;:I;SE‘:‘Q':;:ER I‘é_!\A‘.NU'FACTURING ENGINEER

MECHANICAL ENGINEER |

CELL ASSEMBLY TECHNICIAN MECHANICAL BATTERY DESIGN ENGINEER
sewowsstars sarreay exmese | ECTRO-MECHANICAL ENGINEER

MECHANICAL ommn :
ATITS PRINCIPAL MECHANICAL DESIGNER

o TEAHASSEMBI.ER- INSTRUM:ENT’TECHNIIClAN TOP cAP ENGINEER CELL DESIGN ENGINEER

S BATTERY PRODUCTION TECHNICIAN CELL MECHANICAL ENGINEER DES'GN ENGINEER'BATTERY TECHNOLOG v
COMPUTER-CONTROLLED MACHINE TOOL OPERATOR MATERIAL PLANNER MECHANICAL DESIGN ENGINEER MANUFACTU RlNG ENG'NEER, L|"|ON ENG'NEER

GENERAL-MACHINIST M PRODUCT MANAGER CELL ASSEMBLY ENERGY STORAGE PRINCIPAL ENGINEER

PRODUCTION MANAGER DOWNSTREAM ppopUCTION MANAGER CELL ASSEMBLY
AUTOMATION ENGINEER SENIOR ENGINEER-BATTERY MODELLING & ANALYSIS
ELECTRICAL DESIGN ENGINEER SENIOR BATTERY MECHANICAL ENGINEER

Co-funded by the
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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

o 937%
8,61%
8,27%

8,13%

7,83

7,72%

11,37%
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Production and Maintenance- Skills and Competence '"i“l
- What Industry Demands -
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Glance on Needed Skills i

BATTERY INTEGRATION, MODULES & PACKS

PRODUCTION

RAWMATERIALS | CELLAND % MAINTENANCE

AND PROCESSING | COMPONENTS

MANUFACTURING
>
BATTERY
RECYCLING INTEGRATION,
-ElmlbattS MODULESAND
Sl an N .S ASPECTS
STATIONARY
OPERATION, REPAIR
: :ﬁgf#'ék.'?é AND MAINTENANCE BATTERY
' > APPLICATIONS

MOBILE
BATTERY
APPLICATIONS
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Battery Integration, Modules, and Packs SR

- 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

Battery integration & control - testing of integrated battery system within the application

Development of more efficient SoC & SoH algorithms Strengthening of cooperation between integrators, manufacturers, and BMS suppliers [ 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;

Xk 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 1

- 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 oreraToORBESS 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
B‘gﬁi‘;ﬁﬂ ;:g:::g::: MAINTENANCE ENGINEER PRODUCTION MANAGER DOWNSTREAM
CELL INSPECTION 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 . _— . . .
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Battery Integration, Modules, and Packs — Skills and Competence "i“l
- What Industry Demands =

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

Battery Testing
State Estimation Techniques

Power Management/Engineering
Battery Industry

Battery Development

Cell Evaluation

2,5% 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

RAWMATERIALS |~ CELLAND
AND PROCESSING ~ COMPONENTS

MANUFACTURING
>
BATTERY
RECYCLING INTEGRATION,
-ElmlbattS MODULESAND
AliGAilo [
SECONDLIFE OPERATION, REPAIR
_ OFBATTERIES AND MAINTENANCE
' >

Co-funded by the

PRODUCTION

MAINTENANCE

LOGISTICS

QUALITY

OTHER
ASPECTS

STATIONARY
BATTERY
APPLICATIONS

MOBILE
BATTERY
APPLICATIONS

-HilE
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- 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.

Xk Co-funded by the
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- 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 QUA“TY PROCESS ENG'NEER

MACHINE OPERATOR POWER sYSTEM REGULATORY ENGINEERMECHANICAL ENGINEER
MATERIAL HANDLER et e oaisnes mocn AUTOMATION ENGINEER

CELL INSPECTION TECHNICIAN pata analysTt ELECTRICAL ENGINEER
AUTOMATIONEROCESS OFERA o8 SAFETY SPECIALIST BLUEPRINT DATA SCIENTIST
DIRECT LINE WORKER BATTERY TEST ENGINEER MAINTENANCE ENGINEER

QUALITY ENGINEER BATTERY MATERIALS ENGINEER

@ ENGINEERING TECHNICIAN COMPLIANCE ENGINEER
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- What Industry Demands

Lithium-ion Chemistry
Battery Material

Battery Design

Battery Dismantle

Vehicle (Battery) Systems
Cell Design

Battery System

Battery (system) Components

Characterization Techniques
Battery Charge/Discharge

Cathode

Battery Testing
Power Management/Engineering
Battery Industry

SECTOR SPECIFIC COMPETENCE

Y 20,81 %
o 14,95%
12,32%

— L )
- 6,46%
5,02%
I 4,78%
P 4,31%
I 3,59%
I 3,59%

T 3,47%
S 2,63%
R 2,63%
D 2,15%
D 2,15%
I 1,91%
e 1,91%
$0,72%

Faa 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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- What Industry Demands

SPECIFIC KNOWLEDGE

- -3l

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

Process Improvement (Engineering)

CROSS-SECTORAL SPECIFIC SKILLS

11,37%

P 1,47%
P 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
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-

Battery
Material
Engineer

Battery Cell Module
Engineer
u
Battery System
Engineer

Battery Thermal

System Engineer
|

Controls Engineer
|

Embedded System and
BMS Engineer
|

Production and Manufacturing

Engineer
-

Simulation Engineer

Test and Validation Engineer
| | |

Software Developer
] n

Quality Engineer
[ ]

Process Engineer
u

Mechanical Engineer
u

Maintenance Engineer
-

Electrical Engineer
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fralpatts

26 job skills cards produced !Each card has short description of the

(15 on HE level and 11 on VET level) J%b role and .
-Cross-sectoral specific competences

-Sector specific competences (has a

big importance)

-General transversal competences

-Academic competences

BATTERY MATERIAL
ENGINEER

Jalbatts m Jalbatts m

AETINTRGS IR N S T hiie R e S RS e et ate e

AETINTRGS IR N S T hiie R e S RS e et ate e

ALBATTS SKILLS CARDS
Summaries of Skills Cards (available in our website)
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Reports

Intelligence in Mobile Battery Applications

R&D and technological perspectives Intelligence in Battery Manufacturing
for the battery sector and Battery Technology
ralbatts mm=== ralbatts m===

Education and Training

Intelligence in Stationary and

: R State-of-art of job roles and education
Industrial Battery Applications

in the batteries' sector

REPORTS’ HIGHLIGHTS

draloatts mes=== fralbatts mm==-

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

{nalpatts

Alllance 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!

S Co-funded by‘ge The European Commission support for the production of this publication does not constitute an endorsement of the contents, which reflect the
Ml 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.

Alliance for Batteries Technology, Training and Skills




