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A Smart 
Polygeneration 
Microgrid (SPM) 
feeds the 
Campus and 
provides electric 
and thermal 
energy with a 
district heating 
network (DHN). 
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Monitoring and Diagnosis: On-
line FDI Algorithm

SOFC

(2003-2006)

Heater 
Controller

Insulated Vessel
(Simulates the Anodic

FC Volume)
Heater Inside

Venturi Tube

Ejector
Main Body

Butterfly 
Valve

PIPPIP--SOFCSOFC: Pressurised Integrated Planar SOFC
(2003-2006)

Heater 
Controller

Insulated Vessel
(Simulates the Anodic

FC Volume)
Heater Inside

Venturi Tube

Ejector
Main Body

Butterfly 
Valve

PIPPIP--SOFCSOFC: Pressurised Integrated Planar SOFC
(2003-2006)

SOFC

(2003-2006)

Heater 
Controller

Insulated Vessel
(Simulates the Anodic

FC Volume)
Heater Inside

Venturi Tube

Ejector
Main Body

Butterfly 
Valve

PIPPIP--SOFCSOFC: Pressurised Integrated Planar SOFC
(2003-2006)

Heater 
Controller

Insulated Vessel
(Simulates the Anodic

FC Volume)
Heater Inside

Venturi Tube

Ejector
Main Body

Butterfly 
Valve

PIPPIP--SOFCSOFC: Pressurised Integrated Planar SOFC
(2003-2006)

  

850°C      7 ATM

860°C

~500°C

~350°C

AIR

840°C

METHANE
FUEL

CATHODE EJECTOR

ANODE EJECTOR

OFF-GAS BURNER

TURBOMACHINERY
ALTERNATOR

SOFC
STACK

INTERNAL 
REFORMER

PRESSURE VESSEL

TIER

850°C      7 ATM

860°C

~500°C

~350°C

AIR

840°C

METHANE
FUEL

CATHODE EJECTOR

ANODE EJECTOR

OFF-GAS BURNER

TURBOMACHINERY
ALTERNATOR

SOFC
STACK

INTERNAL 
REFORMER

PRESSURE VESSEL

TIER

Perfomance and Transient Analisys: Component and 
System Modelling and validation 

Test rig and

Experimental activities
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Progetto PON TECBIA (2019-2022)
 Laboratorio H2 UniGe 
 Test di sistema PEM Fuel Cells (70 kW) alimentate a H2 e 

batterie che saranno installate a bordo della nave 
Fincantieri ZEUS

 Test in condizioni statiche e dinamiche per Fuel Cell
 Integrazione tra Fuel Cells e batterie per profilo di carico 

navale

Laboratorio congiunto UniGE – Fincantieri, operativo dal 2016
 240 kW di PEM fuel cells alimentate a idrogeno
 Design del sistema per applicazioni marine
 Commissioning del sistema, perfezionamento componenti ausiliari
 Test in condizioni statiche, dinamiche e simulazioni di vari profili di carico
 Definizione di procedura di recupero da inattività e definizione di protocolli di prova per 

PEMFC navali

 Modelli dinamici per integrazione
termica di PEM Fuel Cells e sistema di
stoccaggio H2 in idruri metallici.

 Analisi per condizioni operative in
ambito navale (imbarcazione ZEUS,
progetto PON TecBia)
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TPG spinoff company – H2Boat

Hydrogen to Boat
is an innovative system designed to 
provide electrical energy for auxiliary 
systems and also for the propulsion of 
sailboat up to 40 ft (12 m).

Patented Design
Special Metal Hydride hydrogen 
storage system integrated inside the 
keel for sailboats

H2Boat solution
Design and analysis of electric systems 
for sailboats through dynamic 
simulations, laboratory test campaign 
and prototypes construction

RES
Dynamic analysis of RES 
production onboard boats

17 June, 2022
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