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The research and transfer projects of the electrical energy research group are oriented
to the analysis, modelling, design, implementation, control and diagnosis of Power
Electronic Converters, Electrical Machines and Energy Storage Systems for the following
applications: Electric power systems, electric traction systems, renewable energy, home
appliances and industrial processes and drives.



POWER ELECTRONICS

The research area is focused on:

Applications in new power
electronic components(SiC. GaN)
High-Power Medium-Voltage
power electronic devices.

New power electronic converter
topologies development.
Modulation and control
strategies.

Design and development of
Medium Voltage grid connected
power electronic devices.
Coordination of electric-electronic
components for distributed
generation applications.

ELECTRIC MACHINES

Electrical Energy research areas

The research area is oriented to:

Advanced Controls: High dynamic

controls, low-cost sensorless
controls, dynamic algorithms to
optimize the efficiency& noise.
Multiphysic Designs: Advanced
tools & procedures to design

electrical machines and actuators.
Electromagnetic-Electric-Thermal-

Vibroacoustic modelling tools.
Characterization of new soft &
hard magnetic materials
Optimized Designs for each
Application: Selection the best
topology

Reliability: Intelligent drives with
integrated diagnostic, Advanced
thermal estimators, Life

acceleration tests.

ENERGY STORAGE SYSTEMS

The research area is focused in
electrochemical energy storage
technologies (LiOn, LeadAcid,
NiMH,EDLC,LIC...):

* Cells characterization and
modelling included the
electrochemical and thermal
behavior and post-mortem.

« Design, implementation and
test of battery packs, included
BMS.

« Research in algorithms for
State of Charge, Health and
Functionality.

« Hybrid energy storage
systems.

APPLICATIONS

E-Mobility: Railway, Electric
and Hybrid Vehicles and
Elevators

Grid: Renewable Generation
Integration, Power Quality,
Grid Code Compliance,
FACTS devices, AC and DC
microgrids, grid connected
storage systems

Wind Power: Wind farm
control and management,
DFM control

Industrial: PMSM and
Induction machines,
Medium-Voltage High-
Power drives, energy
efficiency




FACILITIES

4 MVA power available in the laboratory, with a variable voltage range from
3x230VAC to 3x30KVAC. In this laboratory STATCOM devices, 30kVac static switches
and 3MVA wind generation systems have been tested.

Medium-Voltage laboratory

Energy Storage Laboratory

This laboratory is intended for the cycling and characterization of energy storage cells
and systems. Configurable voltage range from 1Vdc up to 300 Vdc and maximum
power of 20kW.

Electric Machines Laboratory

A test bench of 150 kW and several test beds of 20 kW are available for the
characterization and testing of electrical machines and control strategies using

Researchers

12 PhD

Students Dspace fast prototyping platform.

Magnetic materials characterization for testing magnets and magnetic sheets.

HIL (Hardware in the loop) platform
1 OpalRT HIL platform and 2 NI platforms are available, for emulating the behavior of
electric/electronic systems on real time using optimized models.

HIFI-ELEMENTS PROJECTS

HIFI-ELEMENTS will develop, validate and publish a recommendation for
standardisation of model interfaces for common e-drive components, and
will implement compliant versions of existing models.
http://hifi-elements.eu/

European
Projects

Transfer
projects

OPTEMUS

Optimized energy management and use represents an
opportunity for overcoming one of the biggest barriers towards
large scale adoption of electric and plug-in hybrid cars.
http://www.optemus.eu/

EU-LIVE
The objective of is to overcome the existing barriers of L-category
vehicle industry on the basis of intense collaboration and transfer of
know-how concerning methods, components and technologies from
the high-volume automotive industry.

http://eu-live.eu/
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