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The Microgrid Laboratory focuses on the
development and testing of systems based on
hydrogen technologies and their hybridization
with other energy storage solutions, such as
batteries and supercapacitors, integrating them
into microgrids and smart grids.

AREAS

» Microgrid Optimization: Development and
validation of Energy Management Systems
(EMS), with integration into standard platforms
and openness to Modbus-compatible solutions.

» Power Electronics: Real-time control using
OPAL-RT platforms
MATLAB/Simulink.

integrated with

» Interoperability: Infrastructure at various scales
(1 kw, 30 kW, and 90 kw).

» Power Hardware-in-the-Loop (HIL): Using grid
emulators integrated into the OPAL-RT
platform.

SERVICES

Testing and Validation

v

» Predictive Control
» Rapid Prototyping
» Power Hardware-in-the-Loop Emulation

» Development of Optimization Algorithms and
Power Electronics

EQUIPMENT

EXPERIMENTAL MICROGRID |

Microgrid integrated on a 24V DC bus,
operable either in island mode or connected to
the grid via a 2 kW bidirectional inverter.

PEM electrolyzer and fuel cell of 1 kW, with
hydrogen storage in metal hydrides.

Electrical storage systems consisting of gel
batteries (24 V, 1,110 Ah).

Renewable energy generation systems,
including an 800 W mini wind turbine and a
3 kWp photovoltaic array.

Batteries, Supercapacitors, HIL Equipment, and Loads

Power electronics equipment and converters

EXPERIMENTAL MICROGRID Il

90 kW and 30 kW grid emulators; 5kW PEM
electrolyzer and PEM fuel cell with H, storage at
200 bar; 30 kW supercapacitors (714 Wh); 30 kW
lithium-ion batteries (38.8 kWh); 30 kW wind
energy emulator; and power electronics capable
of integrating electrolyzers up to 30 kW (20-
230V DC, 0-600 A) and fuel cells up to 15 kW (20—
170V DC, 0-400 A).

OTHER EQUIPMENT

Magna Power programmable DC source (0O-
375V DC, 0-117A, 45kW, solar emulator);
California Instruments MX45 programmable
AC/DC source, 45 kVA/30 kW (grid emulator); and
programmable AC/DC loads, 48.9 kVA.



