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FROM LAB TO ON-FIELD APPLICATION
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Designed, engineered and developed converters
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Boost topology (15-60V up to 380V)

Three interleaved legs (lower input ripple)

Hard switching: 9-18 kHz (preferred 18 kHz)

Current reversible topology: EIS analysis when the DC current of the FC is zero
600 V IGBTs with SiC diodes (high efficiency)
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Designed, engineered and developed converters

& Clean Hydrogen
Partnershlp

---------------- - D1
5 000 —e 11 i bl—o > +
1 C I
+
VIN = QHE L2 Cc2 0~ Load| Vour
o
- s P P P -

Stack voltage range [15 'V, 60 V]
Output DC voltage 48 V
Rated power 1.8 kW

Non inverting step-up/step-down DC/DC converter: coupled inductors SEPIC
(Single Ended Primary Inductor Converter) topology.

Funded by the EU Fuel Cell and Hydrogen 2 Joint Undertaking (now Clean

Hydrogen Partnership) - H2020 Programme Grant Agreement Number 875047



R‘JEX\Y Experimental dato

Designed, engineered and developed converters

" Clean Hydrogen
Partnershlp

Load setpoint 5 A Load setpoint 25 A Load setpoint 40 A

o (N o Load setpoint 5 A
5 5 5
g g £ 5 -
o S, o & L oaEedh &
E E : E E )y .
' |[—e—Modified I (h) ' —o— Modified | (h) " [——Modified I (h) o =
" o EIS board + LV | o EISboard + LV 1 o EIS board + LV 2 ] Modified | (h) = E—
o EIS board + HV = EIS board + HV = EIS board + HV 8 Ce et e .
Re [Ohm.cm2] Re [Ohm.cm2] Re [Ohm.cm2] |
Comparison among data acquired through laboratory o |
%wgmen’rs high voltage DC/DC converter and low voltage 5
C converter. - I . R A W I
‘m.,m g | " [——Modified I (n) | e, ]
ik o EIS board + LV

Frequency [Hz]

Funded by the EU Fuel Cell and Hydrogen 2 Joint Undertaking (now Clean

Hydrogen Partnership) - H2020 Programme Grant Agreement Number 875047



R‘JEX\Y Switching converter-based actuation

Designed, engineered and developed converters
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Additional circuitry injecting the stimulus
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Additional circuitry injecting the stimulus
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»supervise stimuli injection

»start/stop stimuli injection, injection duration, stimulus amplitude and
frequency

»direct interaction with the power electronics controller through Ethernet
TCP/IP channel (formerly PWM and CAN) iﬁai

»Analog Front End (AFE) for stack current and voltage signal acquisition

»Acquisition of BOP vorlobles for continuous monitoring functions
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Main specifications

Analog Fron’.r End ‘}\\

o 1x analog input, stack voltage
o 1x analog input, stack current RUBY

o Resolution: 24bit

Digital /O and communication
o 2x digital 1/O

o 2X Ethernet port

o 1x USB port

o 1x RS-485 port

o 1x CAN port

Mechanical and EMC
o Metallic enclosure

EIS device o’ro’rypes available
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Main specifications

Analog Front End

o 1x analog input, stack voltage
o 1x analog input, stack current
o Resolution: 24bit

Digital /O and communication

o 2x digital I/0O
o 2X Ethernet port J—— 1
o 2x USB port &-W 2 s |

o 1x HDMI port
o 1x RS-485 port
o 1x CAN port

I\/Iechor.wlcol and EMC EIS device is infegrated on a single
o Metallic enclosure board. Prototypes under validation
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»Hardware for on-line EIS-based diagnosis has been the subject of investigations

»Modifications of the existing DC/DC converter have been demonstrated to be

effective

»Implementatfion through a hardware add-on to be connected between stack and

DC/DC converter on course
»Sinusoidal and PRBS-based EIS have been implemented
»PEM and SOFC fuel cell systems have been tested

»application fo electrolyzer/reversible systems under test
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