fuel cells). Thanks to this last feature, essential

u o

aspect for flexibility needs, it possible to use vagi

. n
EE— fuels and biofuels [4], which can be.
v— ~ 25
Unlike the SR-SOFC system, the selection of e
— different fuels as reforming feedstock in the
L _' DR-SOFC system results in significant differences
_ in the actual output voltage of the SOFC, with the

order of voltage magnitude being consistent with the
order of H 2 concentration in the reformate. In
addition, the system's electrical efficiencies are

Solid oxide fuel cells (SOFC) are ceramic-based
fuel cells that operate at high temperature
(600???1000 ?C) and are considered among the
most efficient FCs developed worldwide [24]. In
SOFC, the solid electrolyte is sandwiched between
the two porous electrodes i.e. anode and cathode
(see Fig. 1).
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The solid oxide ceramic high-temperature fuel cell
systems (SOFC) from Bosch provide flexible and
ultra-efficient electricity and heat generation using
renewable and conventional energy sources.
SOFCs are a key technology for our future energy
system and accelerate the transition to renewable
energies.

directly to the SOFC stack for additional power
production or to a new stack in the so called
cascade con???guration [21]. The aim of this paper
is to design, model and study an improved
ammonia-SOFC system. The novelty of this study is
related to the application of cascading and off-gases
use in ammonia fuelled SOFC power systems. The
use of

Our SOFC systems are appropriate for various
industrial and commercial application areas that rely
on a safe, CO 2 emission-free*, and decentralized
electricity and efficient heat supply. This includes
urban quarters and ???
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‘ﬂ\\\\\\\\lﬂlmﬂ"ﬂmmw Among these, SOFC is a high temperature fuel cell

e e Yttria-stabilized zirconia, for its operation

that use solid electrolyte, typically dense

[10].Furthermore, as compared to other fuel cells,
the SOFC allows the use of variety of fuels such as
hydrogen, hydrocarbons, carbon monoxide etc. [11]
Besides their several advantages, SOFC's have
high operational ???

Solid oxide fuel cell combined with heat and power
(SOFC-CHP) system is a distributed power
generation system with low pollution and high
efficiency. In this paper, a 10 kW SOFC-CHP
system model using syngas was built in Aspen plus.
Key operating parameters, such as steam to fuel
ratio, stack temperature, reformer temperature, air
flow rate, and air ???

The solid oxide ceramic high-temperature fuel cell
systems (SOFC) from Bosch provide flexible and
ultra-efficient electricity and heat generation using
renewable and conventional energy sources.
SOFCs are a key technology for our future ???
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Bosch has turned this revolutionary innovation into a

|
'

universally deployable, high-performance system
that can be mass-produced. It can help satisfy the
world's appetite for electricity in a sustainable way.

Bosch engineer Havva Ana G?cmen is ???

\ =

The SOFC system includes an efficient SOFC cell
stack, a solid oxide fuel cell test system, a SOFC
power generation system, and a SOFC
cogeneration system. The SOFC cell stack uses
fuels such as hydrogen or methane to generate
electricity through electrochemical reactions, and is
characterized by high efficiency and durability.

Our SOFC systems are appropriate for various
industrial and commercial application areas that rely
on a safe, CO 2 emission-free*, and decentralized
electricity and efficient heat supply. This includes
urban quarters and buildings, industrial and
commercial enterprises, data centers, and
decentralized energy solutions.
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. ; e S This review provides an overview of the solid oxide
1L ‘ I o fuel cell/gas turbine (SOFC/GT) hybrid system,
| highlighting its potential as a highly efficient and

low-emission power generation technology. The
operating principles and ???

The centerpiece of our SOFC systems is a unit with
a fuel cell stack comprising hundreds of
series-connected cells, where electricity and heat
are generated in a highly efficient manner. "SOFC"
stands for solid oxide fuel cell.

European

‘ Warehouse

Today, the production cost of a SOFC stack is
around 4000 EUR/kWe and it is expected to
decrease below 800 EUR/kWe by 2030. At system
level, the CAPEX is approximately 10000 EUR/kWe
and it will reach 2000 ??? 3500 EUR/kWe by 2030
for small (<5 kWe) and large (51-500 kWe) systems,
respectively 1.
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While the biogas-fed SOFC system integrated with
biogas cleaning and CCS subsystems can achieve
electrical efficiency higher than 55%. On the other
hand, the decentralized biogas-fed SOFC system
can ease the peak-shaving burden and easily cover
ool e the outlying villages, which is difficult for centralized

= H power plant to reach.

.......

Utility-Scale ESS solutions very good oxygen reduction properties. This paper
@@__‘_ % . reviews the materials that are used in solid oxide
N ) fuel cells and their properties as well as novel
- materials that are potentially applied in the near
%@ T o p y app

future. The possible designs of single bipolar cells
are also reviewed. Keywords: Anode ? Cathode ?
Electrolyte ? Materials ? SOFC 1

I Bosch has turned this revolutionary innovation into a
A B . universally deployable, high-performance system
sizv L8 that can be mass-produced. It can help satisfy the
. ~- world's appetite for electricity in a sustainable way.

Bosch engineer Havva Ana ?7?7?

A S
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Materials and Systems Research, Inc. 12 SOFC vs.
SOEC Operation ??? (button cells) SOFC mode
(power generation): no degradation in 2500 hrs, and
~ 1.5%/1000 hrs afterward SOEC mode (hydrogen
production): Projected degradation rate ~ 50%/1000

hrs Long-term test results comparison between two
button cells tested in SOFC and SOEC modes

This paper presents a comprehensive overview on

mm “ the current status of solid oxide fuel cell (SOFC)
e energy systems technology with a deep insight into
A the techno-energy performance. In recent years,
SOFCs have received growing attention in the
L bl scientific landscape of high efficiency energy
technologies. They are fuel flexible, highly efficient,
S and ??7?
I

grated 25kW SOFC reformer system operating on
each of these fuels is followed by experimental tests
of selected fuels in the 25kW SOFC system. The
baseline compositions used in the current study are
presented in Table 1 and have been determined
based on data from the literature [8???10]. 2.
Twenty-???ve kilowatt SOFC system description

European
Warehouse I

-
i

|
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Efficient, hydrogen-ready, decentralized, scalable,
connected, and developed as a plug-& -play system
?7?? the characteristics of the Bosch SOFC system
enable us to meet energy supply requirements and
the requirement to generate green electricity, both
today and in the future.

This review provides an overview of the solid oxide
fuel cell/gas turbine (SOFC/GT) hybrid system,
highlighting its potential as a highly efficient and
low-emission power generation technology.

Efficient, hydrogen-ready, decentralized, scalable,
connected, and developed as a plug-& -play system
?7?7? the characteristics of the Bosch SOFC system
enable us to meet energy supply requirements and
the requirement to generate green ???
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class system prototype was set up at Kyushu
University, and by 2017, MEGAMIE had its
commercial launch in Japan. As of February 2020,
the Kyushu University prototype has achieved a
continuous run of 25,000 hours. a High-E??ciency

Combined Power Generation System for Solid
Oxide Fuel Cells (SOFC) Power the Globe with
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