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The work presents recent activities of colleagues from National R&D Institute for Isotope and Cryogenic
Technologies ICSI Rm. Valcea regarding nuclear hydrogen.

In Romania there are little more than 100 research institutes. A fraction of them are involved in the field of
hydrogen and fuel cell technological research, development and innovation. In Romania, the hydrogen and fuel
cell projects cover the research areas of energy and materials. In contrast somewhat with the European reality,
the projects conducted in Romanian are targeted more towards research and less on development or
demonstration.

Using Scopus, can be found a little more than 100 works (articles or reviews) in the field of fuel cell and
hydrogen energy from Romania covering subject areas such as: engineering, materials science, chemistry and
chemical engineering, energy, environmental science and mathematics, since 2000. As an overview, Romania is
positioned somewhere in the middle of the ranking if we make a comparison with nearby Eastern European
countries. Countries such as Russia, Turkey and Poland have more than 300 scientific papers in this field,
Greece and Austria with more than 100 scientific papers; Hungary, Czech Republic, Ukraine and Bulgaria are
presented with a small proportion, less than 50 articles per country.
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Hydrogen and fuel cell R&D in Romania
Romanian Hydrogen and Fuel Cell Technology Platform 2004-5

Public institutes/universities

1. National R&D Institute for Cryogenic and Isotope
Technologies - Rm. Valcea

2. National R-D Institute for Electrical Engineering-
Advanced Research, ICPE-CA, Bucharest;

3. National R-D Institute for Materials Physics, Bucharest-
Magurele;

Hydrogen and Fuel Cell R&D in Romania:

There is not a special program in
order to finance H&FC research,
development or implementation.

Main financial support is assured by

4. National R-D Institute for Isotopic and Molecular “Minister of education and research”, other
Technologies - ITIM, Cluj-Napoca; _ _ ministers  like: economy, transport,

5. National R-D Institute of Technical Physics - IFT, lasi; d | Coene de Tah GiErnes BED

6. Petroleum and Gas University, Ploiesti; eV,e SRS ’

7. University Politehnica Bucharest; projects.

8. "llie Murgulescu" Chemistry-Physics Institute of From our estimation Romanian

Bucharest;
9. Un|ver5|ty of Bucharest;
10. "Ovidius" University of Constanta;

research authorities “spend” for H&FC
approximate 26 million Euro from 2000.

11. University of Craiova.
Private Companies:

ZECASIN SA Bucharest;

ICEMENERG SA Bucharest.

In Romania there are approximately 50 public universities and a little more than 50 research
institutes. However, only 10 - 15 of them are involved constantly in the field of hydrogen and fuel cell.

Scopus: little over 100 works (articles and reviews) in the field of fuel cell and hydrogen energy,
from Romania. As an overview, Romania is positioned somewhere in the middle of the ranking if we make a
comparison with Eastern Europe. Countries such as Russia, Turkey and Poland have more than 300 scientific
papers in this field, Greece and Austria with more than 100 scientific papers; Hungary, Czech Republic, Ukraine

and Bulgaria are presented with a small proportion, less than 50 articles per country. Taking into account some
errors of interpretation, it is difficult to say an exact number of works, but those numbers say something about
scientific activity in this part of Europe.
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National Center for Hydrogen & Fuel Cell in Romania I

« Working with hydrogen since the 90s, National R&D Institute for Cryogenic and
Isotope Technologies - Rm. Valcea
« National Center for Hydrogen and Fuel Cell — created in 2009

Objectives:

» Promote excellence in
fundamental and applied
research

» Provide support for
development of applied
technologies and models

» Advice and support for
authorities regarding RES
and hydrogen

» Support in training
activities for students and
young researchers




HYDROGEN SUPPORT
SOLUTIONS

» LARGE POSSIBILTIES
FOR DEMONSTRATIONS AND

| LEARNING ACTIVTIES.
» ROOMS FOR CONFE-
RENCESAND DISCUSSIONS.

» PROFESSIONAL STAFF
FOR TECHNICAL AND SCIEN-

National Center for
Hydrogen & Fuel Cell

R&D directio

HYDROGEN PRODUCTI!
TECHNOLOGIES

Goal: to investigate, devens
and/or implement low-cost
and efficiently high-purity Hy-
drogen production tec
gies from diverse sourct
tting in the forefront ren
source.

The Hydrogen prod
group is planned to
and implement tech
for producing hydrog
distributed manner fror
ral gas and by water
lysis, but also it is dev
centralized renewabl
duction opfions that
water electrolysis int
with renewable powe;
wind, solar, hydroelectri
thermal), solar-driven
temperature thermocl
water splitting cycles,

Hydrogen
production
systems

Fuel cell design,
testi

I foreseen task of the cooperation
of electrochemistry, designing

photoelectrochemical water
splitting, and biological
processes.

. Py
The Group is equipped wiin aa-

vanced fuel cell test stations,
allowing fuel cell testing and ex-

perimentation on a wide range
of fuel cells, from single cell o-
ssemblies to 20 kW systems.
Dynamic load testing can be
carried out on PEM, and DMFC
systems, with full data logging.
The Center offers LABVIEW ca-
pability for fuel cel testing and
control and CHEMCAD capabi-
lity for the design and simulation
ofcomplete fuel cell systems.

(. H:;HO

« improvement and optimizing Methane catalytic
steam reforming technologies

« Water electrolysis (PEM) .

« Thermo-chemical water splittin
laboratory scale

g technologies —

National Center for

Hydrogen & Fuel Cell I

» Analysis and characterization of PEMFC

» PEMFC contamination —impact on performances

» Dynamic control of PEMFC — extreme conditions of
working parameters

* Demonstrative PEMFC projects-durability and
reliability

regular cifizens, the business co-
mmunity, authorities and research
institutions to promote the develop-
ment ond the use of hydrogen
technology, hydrogen production,
fuel cels and renewable energy. At

ime NHFCC is openfo co-

* Modeling and designing of renewa
hydrogen Sys'l-em bly powered
* Extensive experimental stud
\ Y - laboratory-
a decentralized electricity generation S\?s,’réfr?le, of

based on the concept istri
S o PTs on distributed Hydrogen

grated system for trans
stationary applications.

BUSINESS SOLUTIONS

As a result of a successful expe-
rience, the scientific staff is looking
forward for private companies
partnerships to develop practical
businesssolutions .
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Romania has accelerated the rate renewable penetration,
wind and photo-voltaic power plants and them integration into grid
system will determine the deployment of new storage facilities.

In this context, the new facility named Energy Storage
Technologies Laboratory (ROM-EST) was developed in addition to
National Center for Hydrogen and Fuel Cell in 2015.
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Romania's participation in FCH JU calls

IlCCPET

Departamente/Departments  Laboratoare/Labs

MCFC catalyst and stack
component degradation OSKAR VON
and lifetime: Fuel Gas MILLER —
MCFC- . 36 M/ 2008
CONTEX CONTaminant effects and SC OVM

EXtraction strategies ICCPET SA

Assessment of the

potential, the actors and

relevant business cases for

large scale and seasonal
HyUnder storage of renewable ICIT Rm. Valcea

electricity by hydrogen

underground storage in

Europe 24 M/ 2012

ﬁ
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* HyUnder, Assessment of the potential, the actors and relevant business cases for
large scale and seasonal storage of renewable electricity by hydrogen
underground storage in Europe (www.hyunder.eu )

* 24 months, 06/2012 to 07/2014
* Budget: 1.766.516 € / UE (FP7-FCH JU): 1.193.273 €

e 12 partners from 7 countries (D, F, UK, ES, NL, RO, B): 7 institutes & consulting, 3 industry,
2 SME.

. e ®1icio (KBB) &

AN OCATIAC
TeImaCn Sl



http://www.hyunder.eu/

... and perspectives
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Participants in selected proposals, Fuel Cells and Hydrogen Joint Undertaking

Europe has more speeds !!!

It's reality.
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Europe has more speeds !!!

It's reality.

In “European equation” we all will take a place.

Let’s us create a gearbox!
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