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The Institute’s orientation takes a dual approach

Market orientation

Market Orientation focusing on technology development,
new products and new technical solutions for energy
sector companies active in the same fields as IREC's
established lines of action.

Long-term research

Long-term research into different aspects of the
established lines of action. It will not be initially aimed at
the market, but at generating knowledge amongst groups
in the Institute itself, with a long-term commercial
projection in mind.
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Locations

IREC"

Barcelona headquarter: Dlagonal Besos

Tarragona: Campus Sescelades
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Advanced Materials and Systems for Energy Area

=)

Energy Storage,
Harvesting and
Catalysis

Functional Nanoionics and Fuel
Nanomaterials

Solar Energy Materials
and Systems

Energy Efficiency in Systems, Buildings and Communities Area

Energy Systems Thermal Energy and
Analytics Power Systems Building Performance
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* POWER SYSTEMS

Power Systems Group Strategy aims to provide solutions for the challenges of future electric grid in order to
ensure the proper advent and implementation of the Digital Grid. The global objective for the group is to set the
path of future electrical network by the development of innovative solutions for the challenging task of ensuring
resilient, stable, secure, digital and RES-based electrical network as the future of Power Systems

Renewable Energy

L J
g)) Communications Jl\ fonE e galey jg\ Electrical Network 4, Energy Storage

e |oT-based comms * Power Electronics Design . lslanded_ operatlon . Advanced BMS [model
 LORA-technologies development and control » State Estimation & Fault- and electronics)
e Standards » Power Quality, Stability and Location . EV applications
» CyberSecurity Coordination * Grid operation & Grid Edge « Hybrid concepts
» Gateway development * RES Integration » Efficient and distributed e SOC & SOH tools
e SCADA & HMI * Floating Wind and Solar operation - Grid Support
* DigitalTwin for RES * Resilience

\ j \ j « Grid Concepts: AC, DC j \ j




@'%’V!E obmr  POWER SYSTEMS IREC?

Shaping Energy for a Sustainable Future

CAPABILITIES

Design, development and deployment of devices to
monitor and control energy consumption, generation and
storage

Model, control and validation of renewables and power
electronics

Rapid prototyping and validation of electric equipment
(including power electronics)

Control and communications architectures for smart
grids

Grid emulator for testing of faults, dynamics, islanded
operation and perform power hardware-in-the-loop.
Real-Time Simulators

Set of emulator cabinets to reproduce the electrical
behaviour of generators, storage systems and
consumers

Cybersecurity laboratory for smart grids (with EURECAT)
Smart Energy Lab for laboratory testing of Smart Grids
Battery testing equipment (i.e. ciclers, programable
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CAPABILITIES

. Use of Energy Management Systems (EMS) to optimize
Smart Grids operation

. Development and experimental validation of demand
aggregator and local energy communities

. Grid integration of second life batteries and V2X
technologies

. Monitoring and data analysis of energy systems

. Energy SmartLab and SEILAB are connected to test
policies and management strategies at district level
. LCA and LCC analysis
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Resiliency of Distribution grid

. Impact of Extreme Climate events on electrical grid

. GIS-Based tools
. Enhanced Mitigation techniques
. Self-healing and islanded operation
. Tool development
. Risk and Vulnerabilities assessment

. CyberSecurity
. Software Defined Networks
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SDN control-data interface
with OpenFlow
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Fig. 2. An electrical circuit model for a Li-S battery cell
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Power converter development and design

. Fault-tolerant converters
. Multi-Level converters

. DC/DC

. Inverters

. MultiPort Converters

. Rapid prototyping
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HIGHLIGHTS
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Fault-tolerant power converter adapted to Cyber Power Crid Lab

handle renewable energy efficiently
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Power electronics, control

and grid integration

Battery Management Systems
v' Development of Battery Management Systems

v' Energy systems hybridization

Programmable [ ‘r
Sources

v’ Battery cycling studies up to 1000V including ageing N e Becion st |
at different temperatures and WLTC | i a y

Power electronics & Communications

Characterization and modelling for Battery

v Power Converter and controls design for Management System development
PowerTrain, Charging, and Charger (out of 1
vehicle). : YN Wy,

v Gateway and comms development for EV ALY l‘."

(including IoT) 1 L SR

Grid integration Facilities
v Smart Energy Lab
v Grid integration studies and validation in micro-grid v SEILAB (large climate chamber)
with selected scenarios and PHIL v' Cybersecurity (Cyberlab) ¢(SJ=(R..+%;W+H‘;—;%)

v Smart Charging points design and test
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Flexibility (V2X), 2nd life

and circular economy

Vehicle Grid Integration (VGI)

v Charging point management (grid integration)

V2G, Smart charging & EMS integration (e.g., Sunbatt)

Energy management systems including electromobility services
EV charging forecasting (usage and requirements)

Data management: usage of EV data for BM evaluation, SOH & EoL,
new services.

Second life batteries

N
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v Design of the optimal use of 2nd life batteries including hardware,
software and systems’ grid integration.

v Technologies and applications for the reuse of EV batteries in
buildings and energy plants.

Gateway development for new applications after vehicle
Ageing models

Hybrid and multiple-batteries systems and optimal management
(Sunbatt II proposal, Tribat)

v Business models
v Circular economy
LCA
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Characteristics

Battery cycler

v" 2 units of 500V up to 36kW; together up to
1000V and 72kW (voltage range 0 to 1000V)

Cell/Module cycler

v" 10 channels of 0-80A each (possible parallel
up to 400A) Voltage from 1-6V.

Grid Emulator

v' 200kVA - 800Vac

v 60kWdc - 700Vvdc

Programmable power sources/loads

v' 2 units of 1,5kW s

Grid Emulator e e

v' 200kVA - 800Vac

v 60kWdc - 700Vdc

RealTime Simulators

v OPAL-RT

v TyphoonHIL-RT

Microgrid

v' 7 units of 5kVA

v' Other Energy Storage systems and
converters.
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