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PROJECT AND OBJECTIVES
RUBY aims to exploit electrochemical imped-
ance spectroscopy (EIS) for developing, inte-
grating, engineering and testing a comprehen-
sive and generalised monitoring, diagnostic, 
prognostic and control (MDPC) tool. Thanks 
to the features of EIS, RUBY will improve the 
efficiency, reliability and durability of solid 
oxide fuel cell (SOFC) and proton-exchange 
membrane fuel cell (PEMFC) systems for sta-
tionary applications. The tool relies on advanced 
techniques and dedicated hardware, and will be 
embedded in the fuel cell systems for online val-
idation in the relevant operational environment.

NON-QUANTITATIVE OBJECTIVES
The MDPC tool performs monitoring, diagnosis, 
prognosis and control and mitigation of the 
stack and balance of plant (BoP) for PEMFC 
in back-up applications and for SOFC for micro 
combined heat and power (micro-CHP) appli-
cations.

PROGRESS AND MAIN ACHIEVEMENTS
• Tests on the proton-exchange membrane 

(PEM) stack and system have been per-
formed in nominal conditions.

• Tests on the SOFC stack have been com-
missioned.

• Preliminary tests on the SOFC system have 
been performed in nominal conditions.

• Preliminary versions of monitoring, diagnos-
tics and prognostics algorithms have been 
developed and tested.

• The MDPC tool’s hardware has been 
designed, manufactured and tested.

• The concept and preliminary design of the 
hardware for EIS perturbation stimuli have 
been produced.

FUTURE STEPS AND PLANS
• Tests on PEM stack and system in faulty 

conditions.
• Tests on the SOFC stack in nominal and 

faulty conditions.
• Tests on the SOFC system in faulty con-

ditions.
• Integration of the MDPC tool algorithms into 

the hardware.
• Commissioning of hardware for EIS perturb-

ation stimuli.
• Implementation and testing of the MDPC 

tool.

QUANTITATIVE TARGETS AND STATUS

Target 
source Parameter Unit Target

Achieved to 
date by the 

project
Target 

achieved?

SoA result 
achieved 

to date (by 
others)

Year 
of SoA 
target

Project’s 
own 

objectives

Lifetime of micro-
CHP applications 
(SOFC)

years 15 10 10

2020

% of the 
appliance 98.5 97.5 97.5

Lifetime of backup 
applications 
(PEMFC)

years 15 12 12

% of the 
appliance 99.99 99.99 99.99
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