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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 The report also provides quantitative and qualitative overviews of the skills and
covering the whole European battery value chain from raw materials to the job roles needs per identified areas of interest consisting of the battery value
recycling of batteries in terms of skills needs, job roles needs and chain steps, as well as specific aspects of production, quality or safety tailored
recommendations. to the battery production or other processes that are happening within the

European battery sector.
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Readers will find designated actions needed in the sector to boost the overall This factsheet provides a summary of the report in what regards battery
re-/up-skilling activities as well as cooperation, information sharing and provision integration modules and packs.
and many more.
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BATTERY INTEGRATION covers the process of pack compilation, where the pack
usually consists of several blocks of battery modules, battery management systems,
and other systems, for example, thermal requlation systems.

This part of the value chain concerns different aspects such as: (1) testing and

validation (end of line testing and other related tests - functional testing,
fialbatts HTERe performance testing, connection scanning, electrical testing, calibration, part
checks); (2) electronics packaging (electrical insulation, mechanical links, and other,
optimization in terms of heat transfer); or (3) safety aspects and risk mitigation
(related mainly to the thermal runaway and explosion), which is being assured by
BMS, where different topologies may be implemented to keep the battery within the
safety operation region in terms of voltage, current, and temperature during the
charge, discharge, and some instances at open circuit.

STAKEHOLDERS/COMPANIES

MODULE AND PACK MANUFACTURERS Furthermore, regarding the BMS, other features and functions are observed and

[ ol implemented: (1) monitoring of voltage; (2) contactor control; (3) isolation
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M ———" monitoring; (4) temperature measurement and control; (5) state of charge, health,
o, B and other metrics’ measurements.

@:t;:“'gms """"" . TARGET GROUPS: battery integrators; BMS manufacturers; modules and packs
B e SVOLT manufacturers and integrators; and other system manufacturers.
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Source: www.battery-atias. eu; abstract, no claim of completeness
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SKILLS, COMPETENCES & KNOWLEDGE NEEDS

BMS

SECTOR SPECIFIC COMPETENCE

Battery System Analysis Methods (root cause)
. . . Safety Procedures
Lithium-ion Chemistry .
Project Management
Battery (system) Components Product Quality Assurance
Vehicle (Battery) Systems Diagnostics (Performance Prediction/Validation)
Battery Design Maintenance Processes (Repair, Replace, Inspect, Service)
Cell Design Data Analysis/Science
Battery Chemistry Manufacturing Engineering
Battery Material Risk Management/Mitigation
Characterization Techniques Manufacturing Methof:lafProcedures
Energy Storage General Programming Lar_iguag_es
. SW Development / Engineering
Battery Charge/Discharge .
T M Production Processes
s e ys te!ns Powertrain / Drivetrain
Battery Fluids High Voltage
Charging Profiles Automation
Battery Testing CAN LIN Bus / Communication Protocols
State Estimation Techniques Hardware
Cathode Mechatronics
Power Management/Engineering Electronic Circuits
Battery Industry System .ilw'chit?;:l;t:]rved{1 E:gineering
Battery Development mbedded Systems
Cell Evaluation Lean Process
Legislation
2,5% 5% 7,5% 10% Preventive/Predictive Maintenance
Innovation
Business
CROSS-SECTORAL SPECIFIC SKILLS it
(Automated) Product Testing Agile
Requirements Engineering (Battery SoC, SoH) Algorithms

Process Improvement (Engineering)
Models/Modelling/Diagrams/Schematics
Product Design

Develop/Ensure Conformity to Specifications
Inspect Quality of Product / Sampling
Product Development

Optimization

Cost Estimates

Analyse Test Data

CAD

Validation / Verification
Standards/isation

Prototype Development

Equipment and Tools Handling

Training Provision

System Engineering/Specification
(Process) Control Systems

Maintenance Management
C/C++

Electrical Engineering (systems)
Mechanical Engineering
Engineering

Chemical Engineering

Computer Science / IT Management

CROSS-SECTORAL SPECIFIC KNOWLEDGE

5% 7,5% 10%

ACADEMIC COMPETENCE

Automotive
Supervising Industrial Engineering
Equipment Maintenance (Repair) "
Monitoring (Machine/System Operations) Material Science
Simulation Methods Electrochemistry
System Integration RnD
Gap/Failure Analysis e
Audits Statistics
Component Layout / Design thsics
Thermal Analysis .
Market Requirements D 1,27% Mathematics
Regulation Compliance - 1,19%
Inventory Management/Ordering - 1,17% Elec“icity
2,25% 4,5% 6,75% 9% 5% 10% 15% 20%
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JOB ROLES

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

EACILITY TECHNICIANSERVICE 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 oPeraToRBESS 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
CELL INSPECTION TECHNICIA:AI;I:I.EII;YBI-:-.E?; ::gn::g:ﬁ: MAINTENANCE ENGINEER PRODUCTION MANAGER DOWNSTREAM
SENIOR SYSTEM DESIGN ENGINEER SOFTWARE/MODELLING ENGINEER LEAD

PRODUCTION ENGINEER MANUFACTURING ENGINEER FORMATION MAINTENANCE MANAGER

CONTROLS ENGINEER  ELECTROMOBILITY PROJECT LEADER POWER DISTRIBUTION ENGINEER
WHITE-COLLAR ELECTRICAL SYSTEM ENGINEER SR. ELECTRONICS ENGINEERING TECHNICIAN
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CONSIDERATIONS / RECOMMENDATIONS

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

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

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 packagmg,

LINKS & RESOURCES

» Sectoral Skills_Intelligence and _Strategy - _Battery fralpatts

Integration, Modules, and Packs

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

e See the list of the ALBATTS SKILLS CARDS
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