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SECTORAL SKILLS INTELLIGENCE & STRATEGY FOR THE EUROPEAN BATTERY SECTOR
D3.10 — Sectoral Skills Intelligence and Strategy — Release 2

This is the second 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 needs, job roles needs and

recommendations.
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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 also provides quantitative and qualitative overviews of the skills and
the job roles needs per identified areas of interest consisting of the battery value
chain steps, as well as specific aspects of production, quality or safety tailored
to the battery production or other processes that are happening within the
European battery sector.
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This factsheet provides a summary of the report in what regards QUALITY of cell
and components manufacturing.
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COMPONENTS & CELL MANUFACTURING step follows the raw materials and

B

PRODUCTION processing value chain step and concerns the manufacturing and development

;z WAINTENANCE of different components for battery cells and the production of cells.

LOGISTICS

% QUALITY . . . ) )

&) omesaspecr This factsheet describes the Gigafactory perspective. Different departments
and their roles are described further below. Areas of interest covered are as
follows:

{inalbatts

e Production and Maintenance

e Logistics

e Quality

e Other departments and Aspects, specifically: purchasing, HR, finance,
sales and digitalisation
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BATTERY TEST CENTERS

Source: www.battery-atias.eu; abstract, no claim of completeness

QUALITY @

Quality is monitored throughout the entire manufacturing process in a Gigafactory. This can be
executed, for example, by several teams that function for various purposes. These teams may
include Quality Control, Construction Quality, Quality Postproduction, Customer Quality,
Continuous Improvement Team.

The Quality Management Systems, QMS, in a Gigafactory require many specialists who have
responsibilities that might involve:

« development and improvement of a Quality Control Plan for Li-lon batteries production
execution of PFMEA-Process Failure Mode Effects Analysis and high-risk areas elimination
monitoring of quality data using statistical process control to identify gaps in the
assembly process
creation and updating of Pareto charts to identify and quantify quality issues
troubleshooting and root causing (e.g., 8D)
providing support for successful implementation of standards and continuous certification

Continuous Improvement Methodologies - The goal of an internal audit is to ensure that
records are in place to confirm compliance with the processes and to find problems and
weaknesses that would otherwise stay hidden. Many Gigafactories use several types of QMS
such as the following ones: TQM (Total Quality Management), Kaizen, PDSA (Plan, Do, Study,
Act), Six Sigma (measurable metrics), Lean Manufacturing (minimizing waste with
simultaneous maximization of productivity)

TARGET GROUPS: Educational institutions, battery producers, recruitment companies, talent
acquisition experts, consultants.
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(Automated) Product Testing

Process Improvement (Engineering)
Analyse Test Data

Inspect Quality of Product / Sampling
Audits

Requirements Engineering
Equipment and Tools Handling
Models/Modelling/Diagrams/Schematics
Develop/Ensure Conformity to Specifications
Gap/Failure Analysis
Standards/isation

Clean/Dry Room Procedure/Validation
Automotive

Supervising

Remove Defective Product

Training Provision

Optimization

Cost Estimates

Inventory Management/Ordering
Equipment Maintenance (Repair)
(Process) Control Systems
Calibration

Waste Legislative

Product Development

Validation / Verification

Monitoring (Machine/System Operations)
Electrical Assembly

58

Product Design

Supply/Material Planning

Prototype Development

Measure Electrical Characteristics
Simulation Methods

Thermal Analysis

SKILLS, COMPETENCES & KNOWLEDGE NEEDS

CROSS-SECTORAL SPECIFIC SKILLS

2,5% 5% 7,5%

Analysis Methods (root cause)
Product Quality Assurance

Data Analysis/Science

Automation

Diagnostics (Performance Prediction/Validation)
Manufacturing Engineering

Safety Procedures

Project Management

General Programming Languages
Agile

Risk Management/Mittigation
Manufacturing Methods/Procedures
Production Processes

Volume Production

Maintenance Processes (Repair, Replace, Inspect, Service)
Electrical Regulations

Electrical Testing Methods
Mechatronics

Production Technology

Automotive Development Processes
(Battery SoC, SoH) Algorithms
Environment

Electrical Assets
Preventive/Predictive Maintenance
Lean Process

Process Industry

High Voltage

CROSS-SECTORAL SPECIFIC KNOWLEDGE

I 5.03%
e 7,07%
e 6,83%
e 6,71%
Y 5,64%
e 5,52%
I 5,04%
P 4,20%
P 3,60%
P 3,60%
D 3,48%

P 2,64%

D 2,52%

D 2,52%

P 2,40%

D 2,16%

P 2,16%

P 2,04%

D 1,92%

D 1,80%

D 1,68%

D 1,68%

D 1,56%

D 1,32%

D 1,20%

D 1,20%

3% 6% 9%

ACADEMIC COMPETENCE
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11,51%

12%

Engineering I 16,58%

Electrical Engineering (systems)
Chemical Engineering
Electrochemistry

Material Science

Mechanical Engineering
Industrial Engineering
Computer Science / IT Management
Physics

Electricity

RnD

Mathematics

Statistics

4,5% 9% 13,5%
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JOB ROLES

QUALITY ENGINEERS - GENERAL

BATTERY MATERIALS ENGINEER QUALITY ENGINEER
BATTERY MATERIALS ENGINEER HIGH DENSITY ANODES

BATTERY CELL CONDITIONING PROCESS DEVELOPMENT EXPERT
CLEANROOM SPECIALIST  SAFETY SPECIALIST AUTOMATION ENGINEER
BATTERY TEST ENGINEER EQUIPMENT ENGINEER

PERFORMANCE ENGINEER PROCESS QUALITY ENGINEER

MANAGER OF BATTERY MAINTENANCE
e e e soemancomer ot CELL TEST ENGINEER

CALIBRATION TECHNICIAN BATTERY CELL SIMULATION ENGINEER

LITHIUM MAINTENANCE TECHNICIAN
NDUSTRIAL CLEANER  SHIFT LEAD METROLOGIST SHIFT LEADS MATERIALS MANAGER  PROCESS ENGINEER TEST ENGINEER

uermaL nvarip satrery siuLamion asterano. PRODUCTION ENGINEER
PROCESS & TEST ENGINEER - BATTERY TECHNOLOGY

ISO INTERNAL AUDITOR ELECTRICAL TEST ENGINEER
ADHESIVE & LEAK TESTING ENGINEER  SAFETY MANAGER

SUPPLIER QUALITY ENGINEER CLEANROOM MANAGER  ANALYTICAL CHEMIST
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CONSIDERATIONS / RECOMMENDATIONS LINKS & RESOURCES

It is vital to have skills and knowledge on battery technologies and
related manufacturing processes and associated standards and
legislation, such as:

battery technologies, systems related development

battery production processes

electrode production, cell assembly, and pack formation

battery system components

automated systems

high-volume production

raw materials (analysis) _|: - ‘ b 't't

material flows and inventory IIEB' a S

battery testing and quality control - gﬁ;msd'i:‘gum

risk and safety procedures

e Sectoral Skills Intelligence and Strategy - Quality

e See the list of the ALBATTS SKILLS CARDS

nece for Batteries Technology, Training and Skills

Quality management systems and methods: Although universal
and not specifically battery specific only, we recommend
strengthening skills and knowledge related to quality management

systems, such as: standards, legislation, QMS, sampling, training
provision, quality control, testing standards and methods.
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