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World Greenhouse Gas Emissions in 2019 (Sector | End Use | Gas)
Total: 49.8 GtCO2e
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Livestock & Manure 5,89

Agriculture 16%
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Source: Climate Watch, based on raw data from IEA (2021), GHG Emissions from Fuel Combustion, www.iea.org/statistics; modified by WRI. WORLD RESOURCES INSTITUTE




ANOTHER APPROACH

BREAKDOWN OF CARBON EMISSIONS
BY MODE OF TRANSPORT
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»»Electric vehicles are at the beginning of
their development curve

»»Electric transportation and the supporting
Infrastructure will develop a lot in the next
decades

= Electronic systems become obsolete quickly
= Trends

= Higher power density, smaller size
and/or higher power

= Higher efficiency i
= More user friendly &
= Costs are decreasing



PROFESSIONALS ARE NEEDED

»» Electric transport is emission-free only when the green electrical energy is
used

» Inthe near future, there will be a need for a lot of experts in electrical
engineering

» Electric transport competes for experts with other fields of electrical
engineering e.g. solar, wind-power, smart-grids

»» The basic components are all the same
= Changing electrical energy from one form to another
= Power electronics
= Choppers
= Inverters
= Converters
= Electromechanical conversion
= Motors
= Generators
= Control systems
= Signal processing and communication
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2 missions, 2 campuses, 2 organisations

LUT UNIVERSITIES

Strongly specialised international research

university

* Internationally competitive research groups

* Relevant research through corporate
collaboration

«  Strong international Master’s and doctoral

programmes
Research focus
*  Energy
. Air
. Water

* Responsible business

WIN-WIN

collaboration in

projects and
education

x LAB University of

Applied Sciences

Higher education institution focusing on

industries, business and innovation

* Bachelor's and Master’'s degree programmes
meeting the needs of the professional world

* National focus areas in education

* Innovation serving regional needs

Strengths in education and RDI
»  Circular economy

» Design
. Innovations
. Health

Education: digital collaboration, shared Language Centre, continuing professional education, guidance on study paths
Internationalisation: international programmes subject to a tuition fee jointly marketed in India, China and Vietham

Impact: Green Campus Open, Business Mill student entrepreneurship, corporate collaboration

Shared University Services
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ELECTRICAL ENGINEERIN AND A%J'I{)I\/IATIONNW A
TECHNOLOGY - OVERVIE ANBI '[ERFACES .

Information and Communications
Technology (ICT)

# and automation
technology

Mechanical engineering
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EMOBILITY AT LAB »

Key topics
= Software engineering, software design, programming — especially in embedded systems
= Control engineering — fundamentals, digital control with software
= Power electronics — components, converter and charger topologies, inverter and its applications

Graduates can work for power electronics OEMs in R&D, service, and customer projects
= Focus on eMobility, but the skills are universal and applicable to other segments

Co-operation with LUT (control engineering, power electronics) and LAB ICT (software skills)

Path developed in co-operation with LUT to continue studies in their Master’s Degree
Program

Research projects on the roadmap
= LAB, LUT, and partners from the industry make a powerful team!
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— DIFFERENT STUDY PATH

»» Engineering studies at LAB contain a
strong practical component

= Projects in co-operation with industry

»» Strong fundamentals of electrical
engineering and automation for all

students

= Possibility to focus on industrial
automation or electromobility

»» Clear path to continue in the LUT ETS
Master’s programme for those interested

Technology industry

1

LUT Master’s Programme
in Electric Transportation

Systems

&

I

Industrial automation and Power electronics and
robotics embedded control systems

Fundamentals of electrical engineering
and automation
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ELECTRIC TRANSPORTATION
SYSTEMS

M.Sc. Programme started in 2022 - 2023
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Power modulation
{ Input power circuit

Power electronics
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current | | Torque, speed
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Feedback Sensors

Controller -
signal

Reference

Electric transportation
systems

Fuel Cells
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Ecological vehicle

Embedded systems and loT
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== ETS-PROGRAMME CONTENT DESCRIPTION

*  Master of Science in Technology (M.Sc. Tech.) degree
*  Extent 120 ECTS credits
«  Duration two years, full-time studies of 60 ECTS per academic year

* M. Sc. degree gives eligibility to apply for scientific doctoral studies

LUT University's Lahti campus




LAHTI REGION

CONNECTEI




Carbon 0%
neutral fossil fuels in the
. city’s energy
City by 2025 production
0 Significant
99 % GREEN CAPITAL Investments on
IOV ot it e sustainable
mobDbility

LAHTI REGION



COMMITTED TO
SUCCEED

Lahti GEM is the platform for
companies, research and education
organisations as well as cities.

The platform is built up to generate and
maintain network for developing and
commercialising technologies and
solutions for green electrification of

mobility.
LAHTI REGION
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s RESEARCH CENTER

ELECTRIC MOBILITY
RESEARCH CENTER, EMRC

LUT Universities & Kempower cooperation framework

Long-term strategic collaboration platform (phase 1: 2024 — 2028)
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Stronger together

Value.
EMRC AS ENTITY mpact.
Legacy
» Invested EMRC project euro generates (D/:)
multiple euros from external sources LL
e Science A Education
@) AN \7#
»» Declared partnership makes us stronger T PROJECTS
in applications for EU-funded projects L'xJ
<C - .
(|7) Industry Society
»» Joint projects & application processes
strengthen Kempower/LUT staff
relations and familiarity of operations
and mindset E M RC




EMRC PROFILE *

Represents Kempower & LUT’s shared
vision on focus areas

Attracts targeted project proposals from
multidisciplinary groups



EMRC THEMATIC PROFILE

EISIESS

Social

New digital services & digital value creation
Decision-making; drivers & uncertainties

Corporate collaborations and innovation ecosystems
Oganizational business analytics capability
Responsible business; legal & sustainability aspects
Predictive analytics & maintenance

Social user profiles, regional characteristics
Technical data analytics, battery/device condition

y

Sciences

Electrical
Engineering

Energy
technology

System level

Grid system resilience and design evolution drivers
System & device reliability, component technologies
Electrical efficiency and standard development
Network harmonics & electromagnetic compatibility
DC distribution technologies and system expertise
Energy storage supply for high-power charging
Thermal management, device & system level

Software

N Engineering
Technologies

& devices

Computational
engineering

—

Mechanica

E i Engineering

Core

_ Industrial
Business

Design

Bi-directional charging, systems and technology
Control of new semiconductor technologies
Engineering & testing of embedded software
Software process, large-scale agile, hybrid work &
global software engineering

Cloud services, IOT, machine learning & data
analytics and inversion problems, Al
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Industry 5.0 visionary concepts

User-centric design & HMI, digital accessibility
Analytically augmented design practices & XR
Heavy vehicle charging and battery systems,

robotics & automation, MW-charging technology
Manufacturability: industrial design, modeling and
simulation, composites & metals

LCA, circularity, sustainability, EU Digital Passport



