2. SELF-ASSESSMENT REPORT FOR THE PREVIOUS 4 YEARS

2.1. Administrative structure diagram of the institution
By the governmental law no.3413/16.03.2009, released by Ministry of Education, Research, Youth and Sport an Organizational Chart to National Research and Development Institute for Cryogenics and Isotopic Technologies - ICIT Rm. Valcea has been approved.
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2.2. General activity report of the institution

GENERAL PRESENTATION OF THE INSTITUTE 
T
he National Research & Development Institute for Isotope and Cryogenic Technologies Ramnicu Valcea was founded in 1970 under the former name of Uzina “G”. Initially, the only task of the new research organization was to define, experiment and validate the heavy water technologies as one of the forefront point of Romanian nuclear program at that time. In order to accomplish this task, there were developed several related activities which involved hydrogen isotope research and new analytical measurements techniques have been elaborated and implemented. The target has been achieved and, at that time, it was one of the most illustrative success-story of Romanian research structure. Once the heavy-water production technology has been successfully transferred to a large production plant at Drobeta Turnu-Severin, the research organization started to re-adjust its activities and establish new target, based obviously, on the already accumulated experience and knowledge. Therefore, in 1991, by an official decision of the Research Minister, it was created Institute for Cryogenic and Isotope Separation by conversion of the “G” unit. In agreement with the name, the main field of activities were isotopes separation (especially Hydrogen but also other stable isotopes separation techniques have been investigated) and cryogenics initially only as support technology for isotope separation.


Once the Romanian research structure has been organized again, and together with development of the National Research Institute network, in 2003 the Institute became National Research & Development Institute for Isotope and Cryogenic Technologies Ramnicu Valcea, the name under which is activate today as well. 

In years, the research activities were diversified and hydrogen became more and more the focus point of the work, by hydrogen isotope separation technologies – tritium separation and by development of the new hydrogen-based technologies especially those related to fuel cell.

Nowadays, The Institute has a staff of 225 persons, and 165 of them are directly involved in the Research & Development activities. 55% of them are highly – educated persons and 18% of them have a doctoral degree. It’s activity was audited by the official Governmental Commission for accreditation of National Research & Development Institutes and achieve the first accreditation in 2003 and the second one in 2007.  

National Research & Development Institute for Isotope and Cryogenics Technologies has been set up under this name and the current structure, on Governmental Decision no. 1319/25.11.1996 basis. Its declared main activity is Research & Development CAEN code 7310.
It must be emphasis that the overall institute’s patrimony expressed by fixed assets, at 15th of December 2011, is 20.822 KEuros. This patrimony will be enhanced in 2012, with a value of about 11.500 K Euros, by finalising CRYO-HY project (the project which was shortly described in this paper).
KNOWLEDGE AND EXPERTIZE
The National Research and Development Institute for Cryogenics and Isotopic Technologies –  ICIT Rm. Valcea traces its roots to isotopic physics research related to the defining of the Heavy-Water production technologies. The research staff has had a tradition of research into fundamental aspects of isotopic physics and chemistry, including all the necessary aspects from analysis to separation methods. Once this task has been accomplished, (the Heavy-Water plant has been built and currently produces from 1988) the research and instrumental development has been oriented onto new area of isotopes technologies and applications. The major emphasis of the current experimental isotopic physics research is in hydrogen and cryogenic fluids study, centered on the experimental pilot facilities for Deuterium and Tritium separation. 

The ICIT Rm. Valcea, by the specific nature of its research activities, successfully combines the experience of the research activities developed by its specialists in the nuclear field, isotopic exchange, cryogenics and vacuum physics and more recently, hydrogen applications in producing energy. The activity of the National Research and Development Institute for Cryogenics and Isotopic Technologies was carried out at the boundary between science and technology, consisting in theoretical and experimental studies, processes and phenomena modeling as well as in the development of some pilot plants and stands.     

At the moment the Institute has a dynamic and mobile structure and undertakes research projects from the main field of activity – isotope and cryogenic technologies. The main topics of the Institute’s research are part of the National Scheme for Research, Development and Innovation (PNCDI). ICIT Rm. Valcea has planned to contribute to meeting the current social and economic requirements and in this respect, we focused our efforts on the following research-development actions:    

· The experimental national interest pilot plant for Tritium and Deuterium separation, whose main objective is to develop non-polluting technology for the detritiation of the moderator (heavy water) in the CANDU nuclear reactors.    

· Hydrogen & Fuel cell which is focused onto production and storage of highly pure hydrogen, achievement and development of new energy systems based on fuel cells using hydrogen. Moreover, the integration of new renewable energy sources is also an important task which was assigned and an entire staff is working on it.

· Low temperature technology - Cryogenics, a research & development direction which is supported both theoretically and experimentally for the study and development of liquid nitrogen, hydrogen and helium, of the pumping systems and measurement of temperature in this range. Superconductivity and related physical processes are important objectives of activity of working teams within this direction.

· The environment and life quality improvement, a direction of significant importance, especially if looked through from the perspective of Romania’s efforts of complying with the European standards. 

ICIT Rm Valcea focused almost entire research activity towards searching better ways to support new forms of energy or to implement new energy system. Few important aspects regarding the research activities developed in the directions proposed in this project and evaluated as the “line of attack” for the new energy society roadmap, namely: nuclear energy and hydrogen energy, are presented below.  

Directly related to these above mentioned research direction, NR-DICIT Ramnicu Valcea is organized in four distinct units, every of it having clear defined tasks and projects:

Tritium and Deuterium separation pilot plant  

According to the energetic strategy and policy, the nuclear energy plays an important part in ensuring the demand for electricity in Romania without having an impact on the environment. By the developed research activities, ICIT Rm. Valcea has homologated the technology for the separation of deuterium and tritium from waters containing deuterium and tritium at the level of laboratory, based on a combined method: Isotopic catalyzed exchange and cryogenic distillation. Based on the obtained results, the installation called “Experimental Pilot for the Separation of Tritium and Deuterium” has been developed, with the transposition of the laboratory technology to a semi-industrial plant. 

The “Experimental Pilot Plant for Deuterium and Tritium Separation”, also called Tritium Removal Facility (TRF), it is a research site of national interest and was design to complete the technology for heavy water detritiation resulted from the CANDU-like reactors and to assess the equipment and tools involved in cryogenics and tritiated environments. 

This pilot plant is registered at Romanian NCNAC (National Commission for Nuclear Activities Control) and at IAEA from Wien (International Atomic Energy Agency).

It worth mention the association of the plant with the EURATOM/JET programmes. In this respect, the plant from ICIT Rm. Valcea took part in the development of projects within EURATOM, referring to the fusion and development programme Water Detritiation System which will function within the ITER reactor from Cadarache. Therefore, the development of joint experiments between institutes from EU is required, the plant being made available to the European programme. A consortium between MEdC and FZK Karlsruhe has been created to which ICIT is part of in order to develop components and systems for the plant from ITER and a collaborative work with other research institutes such as ENEA Frascatti, UKAEA, MTA ATOMKI, SCK-CEN MOL, Institute of Atomic Physics - Sankt Petersburg and AECL has been facilitated.

The recognition of ICIT activities in this area came in 2008, with the award of the Romanian National Research Authority, the highest technological transfer of the year, for a technical project for Cernavoda TRF named "Technology for tritium extraction from heavy water used in the operation of a CANDU type reactor from Cernavoda Nuclear Power Plant".

The Deuterium and Tritium separation experimental plant is the only R&D infrastructure in Europe, at pilot level and one of few industrial experimental setup of such type around the world, being available for both national and international scientific community. This research infrastructure is nominated on the nuclear installation list, which is monitored by Vienna Atomic Energy Agency, being included in reporting and controlling systems for nuclear warranties.     

National Center for Hydrogen & Fuel Cell

The National R&D Institute for Isotope and Cryogenic Technologies Ramnicu Valcea initiated a multi-disciplinary, industry-driven research program for fuel cells which is now established as a distinct research unit.  It mission is to be Romania’s leading university/industry/government partnership for research and development to improve performance, reliability, and durability while reducing the cost of fuel cell components and systems through innovations in materials, design, and manufacturing processes. 

Focused on identifying some alternative solutions of producing non-polluting low price energy, in compliance with the European Community’s strategic development guidelines, NRDICT Rm. Valcea has set up, starting with 2001, the activity of research in the field of production, storage and application of hydrogen in the fuel cells field, being in the same time the coordinator of the activity of integrated research platforms development for fuel cells using hydrogen and of environmental friendly fuels production.   

Starting from this evidence and trying to keep Romania in the core of the new “energy era”, the first National Research Centre for Hydrogen and Fuel Cells has been set up at the ICIT Rm Valcea. The Centre aims primarily at facilitating the implementation of the energetic hydrogen based technologies at national level and offering a favorable environment for the research activity in the field. Built on the National R&D Institute for Cryogenics and Isotopic Technologies established research into hydrogen energy, the Hydrogen Centre will provide also a platform for the experimental development of renewable hydrogen production and novel hydrogen energy storage. The Center is foreseen to enable further research and development of hydrogen stationary and mobile applications, fuel cell applications and overall hydrogen energy systems. The objective is to build a series of collaborative projects between the NHFCC Ramnicu Valcea and other academic and industrial partners across Europe. One of the main functions of the Hydrogen Centre is to raise awareness of hydrogen as a clean and sustainable energy carrier, with the potential to overcome our dependence on imported energy. As well as the work described on hydrogen technology, the research conducted at the National Hydrogen and Fuel Cell Centre will also concentrate on the economic and social aspects of hydrogen energy.

The declared mission of the National Hydrogen and Fuel Cell Centre is to grow deeper scientific knowledge of the Hydrogen & Fuel Cell chemical and physical processes and to bring together technology and expertise in order to provide a platform for new business development into this new energy field.        

 In order to deliver its vision, NCHFC will try to create a strong position as a reliable partner for Research and Technology Development at National and European level in key topics relating to sustainable hydrogen production, fuel cell design and characterization, Hydrogen-based energy systems, where we are thinking that we have a good starting strengths. We will achieve sustainable growth and evolution of our research focus, customer base and skill sets by intensifying and extending our collaborations with industry, policy makers and other researchers. Nowadays, NCHFC is full member of JTI – Joint Undertaking on Hydrogen & Fuel Cell, research organization which is assigned to coordinate the European program in this topic. 

An inherent broadening of Hydrogen Center is to benefit from expertize of Institute’s staff in low temperature technology and opening a new research direction – liquid hydrogen storage which is expected to expand once the new Institute infrastructure will be ready ( Low Temperature Laboratory).   

Expected outcomes of this growth are related especially to a sound evidence-base to support the NHFCC projects, actions and practice and so increase the NHFCC impact and a long-term sustainability for the Centre as a research partner of choice, with an international reputation for quality science and well-motivated staff.    

Research laboratories- improvement of quality of life 

A distinct unit of NRDICT Rm. Valcea was organized by gathering together all the investigation and analytical laboratories which have a defined target - to apply and implement the European directives for improvement of quality of life. The laboratories, grouped within the same objective – to analyze and investigate a whole range of samples – from food and feed until air and water quality, are authorized and accredited by RENAR organization (National Romanian body for accreditation of analytical services).  

It is the aspiration of the NR-DICIT Rm. Valcea staff to become a standard in several assessments for life quality sustained by professional analytical investigation and modeled by an adequate mathematical treatment. Moreover, one of the main objectives of this unit’s staff is to contribute to the implementation of principal European directives in Romania and we are talking here about water and air directive. Directly correlated with this activity, is the involvement of this unit’s staff in various environmental assessment as a tool to apply the know-how and instrumental capabilities for economic purposes.

Another important activity of this unit is to implement new investigation methods for food and feed quality assessment. A large range of instrumentation – from isotope ratio mass spectrometer, ICP-MS systems, MALDI-TOF spectrometer, liquid and gas chromatographs, etc. are currently used to give a professional “image” of the quality or authenticity of food –whatever types there are. A special emphasis should be given to wine and alcohol laboratories which have probably one of the largest range of instrumentation of last generation for supplying all the required parameters for wine and beverage authenticity. It must be noticed that the specificity of these investigation is that should be multidisciplinary and several information are needed in order to correctly treat the nature and origin of the liquid. 

It is obviously that there is an almost empty field in Romania, for this kind of laboratory investigations which require experimented personnel and extremely complex instrumentation and it is this unit goal to advance more in this direction.    

A final remark should be made by noticing that all the investigation and analytical techniques are performed according to ISO 17025/2005 standards and certified according to ISO 14001-2005, ISO 9001/2008, ISO 18001-2008 and by Nuclear Activity Control Committee - CNCAN.   

Low temperature technology

The fourth research direction of the Institute – Low temperature laboratory, was developed in the previous mentioned units and until now was not assigned as a distinct unit. Once the new CRYO-HY project will be finished, a huge advance in this field is expected. However, the old existing laboratory was involved in many research projects at national and international level. Moreover, the human and equipment capability was emphasis by participation at the development of several large international projects: EURATOM/EFDA – Nuclear Fusion Programme, FAIR – Facility for Antiproton and Ion Research, ELI–NP – Extreme Light Infrastructure, Nuclear Physics IUCN – Unified Nuclear Research Institute - Dubna.

Technology and business Incubator

TBI is a joint initiative of NR-DICIT Rm. Valcea and National Authority for Scientific Research and is intended to promote and 

TBI is situated inside the Institute and was organized as a distinct entity without legal authority. Hence, TBI leverage all the resources that are available within the Institute such as access by contracts to laboratories, workshops, development and testing units, computing resources, internet access. It is objective of this unit to accelerate the development of entrepreneurial companies through an array of business support resources and services developed by incubator management. Moreover, it is expected that the incubator management will work for implementation of success-stories from research activity and promote them as potential business opportunities for companies.  

Considering the evidence that the nature of NR-DICIT Rm. Valcea activity is mainly technology development, it was inherent that a tool for transfer the “successful” results, is strongly needed and directly connected to the Institute. This is the raison of presence of this unit and it should be noticed that from it foundation, it was a real success itself. A large number of SMEs are located nowadays within this TBI and very often they are working closely with the Institute.

TBI is registered at National Authority for Scientific Research with no. 52/2005 and is accredited for period 2006-2011. Also, it should be emphasis that is included in National Network Infrastructure for Technology Transfer.

Research Results dissemination 

It is one of the main priorities of the Institute to promote and disseminate the results of the activity, whatever types there are. This is why the NR-DICIT is actively involved in participating and organizing diverse workshops, conferences and seminars. For example, it should be noticed that in the last two years, the Institute was the main organizer of six workshops and conference, including the annual conference – Progress in Cryogenics and Isotope Separation. Also, the researchers are usually present at conferences which are standards for the topics we are working: hydrogen energy, fusion and tritium separation, isotope applications, cryogenics, etc. The raison is to make lobby and make known the NR-DICIT results in these fields and to try to initiate new partnerships and cooperation.

Another side of dissemination of the research results is the close cooperation with several Universities in Romania, having as the main target the promotion of these activity fields and to find new potential researchers for the activity.  

Not the last aspect of dissemination is the publishing of the Institute paper “Progress of Cryogenics and Isotopes Separation”, ISSN: 1582-2575 having two numbers/year, and a BDI quation – Contemporary Science Association, ULRICH, EBSCO, INIS – Romania.

2.3. Activity report by team
RENEWABLE ENERGIES AND HYDROGEN

The research line of Renewable Energies and Hydrogen opens up new opportunities for development at technical level as well as at the level of the staff within the institute. This research line was an impetus in the emergence of the National Centre for Hydrogen and Fuel Cells which has the experience, expertise, the facilities and the required equipment in order to integrate renewable energies and the technologies for the production and use of hydrogen as a new “energy vector”. The research infrastructure developed has a significant scientific value for the integration of Romania into the effort of the European Union to develop and implement hydrogen technologies, and the activity carried out so far has a “value-added” nature which can be demonstrated at national and international level.  

The National Centre for Hydrogen and Fuel Cells is an instrument for analysis, the definition of strategies and the implementation of new technologies in the main energy reform, which is a vital priority at international level, and required expressly by the needs of an emerging industrial society.  Reference is made to the fields envisaging the development of experiments, achievements, testing and the implementation of technologies for the production of energy by using renewable resources as primary sources, with or without the implication of hydrogen as an energy vector.

It is noteworthy that the very idea of creating such a research facility was to account for the technological milestone in the development and implementation in Romania of such new energy technologies and to make available to the research community a technological experimenting instrument similar to those existing in other European states.  

As of its establishment, NCHFC defined its research and development strategy on the medium term, where the main action lines were set towards diversifying the research scope, starting from the exploratory area to the technological development area, both as regards the implication of hydrogen energy and the investigation of "clean" new energy sources.      

Within this research strategy, it is noteworthy that a number of three working teams are operational in apparently distinct fields, but which are competing for the development of technologies based on renewable energies and hydrogen, namely:

· The Hydrogen Fuel Cell Physical and Electrochemical Processes Group 

· The Mathematic Modeling Group 

· The Renewable Energies Integration and Applications Group

The National Centre for Hydrogen and Fuel Cells has proposed to develop within the newly established units activities geared towards fundamental research on material structures and configuration and the development of new products and technologies, which are competitive in terms of technology and economy, i.e. technologies endowed with the capacity to put into practice the outcome of the research at a prototype level and which can have access to the market.
Activities are essentially conceived and applied to lead to the promotion of excellence in fundamental and applicative research and to ensure support for the development of technologies and applicative models. in addition, NCHFC proposes to provide the expertise and guidance in the decision-making process at the level of regional and government administrative authorities as regards renewable energies in general and hydrogen technologies in particular, to support educational and dissemination activities.


E1 - Team: Mathemathical Modelling

The Mathematical Modeling Group has a well-defined action plan since 2004 and by the numerical simulation activities on the analyzed processes, it approaches part of the theoretical issues of the research developed within the other research units. In addition to the development of theoretical activities in terms of mathematical modeling, this group is actively involved in the processing of experimental data because the very large amount of experimental data resulting from the completed activities also requires ongoing interpretation, being supported by the development of specific software applications able to substantiate the testing activity. In this way, the concentration and centralization of all the data will enable their easier processing in an integrated manner, as well as better information communication among working groups. 
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The mathematical modeling unit was focused on the development of models of gases dynamics and heat transfer models for hydrogen processors and for physical and chemical processes developed within the PEM type fuel cells. The unit geared its whole activity on CFD type modeling, therefore the activities which were developed in the last four years by this unit envisaged two large fields:
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Modeling of physical, electrochemical and thermodynamic processes in fuel cells with a view to enhancing the functional parameters. This activity resulted currently in the production of various constructive configurations for fuel cell stacks, namely configurations which are the subject of revew in two scientific papers published in ISI-quoted journals, two books published by Romanian printing houses, and an article published in a book issued by a foreign publishing house as well as in 20 papers in other relevant publications.
· Modeling of physical and chemical processes developed within hydrogen production, which is an activity developed mainly in the past two years and which was disseminated by the publication of three books and 5 presentations at national and international conferences.
The main objectives proposed to be achieved within this group are directly connected with the activities proposed by the other working groups included in the research line, and they envisage:
·  To obtain benchmarking information  on the mechanism of catalytic oxidation, for the reduction of oxygen and protone transport through polymer membranes by developing fundamental and exploratory, inter-discipline research
· The preparation of simulation models able to provide design data for the hydrogen processors and fuel cell stacks 

· Modeling of transport and kinetic processes at interface level for MEA stacks

· The preparation of calculation protocols and of a database with rules for the supply of critical values for hydrogen based technologies for the development of detailed knowledge on hydrogen combustion processes. Promotion and publication.

· Monte-Carlo modeling type on the hydrogen separation-purification process in metal membranes

· Development of mathematical modeling for the hydrogen adsorption-desorption process on specific materials intended for storage; 

· Mathematic modeling on the hydrogen production – distribution process – the energetic network

· Modeling of integrated energy systems based on fuel cells for enhanced performance and energy efficiency.

As one can see, there are specific topics to be approached as subject to mathematic modeling because modeling accounts for a preliminary stage in any design process and in the development of experimental systems.


The team:


Dr. Mathem. Elena Carcadea is coordinating the Mathematical Modeling Group and has 10 years experience in the domain of mathematical modelling for hydrogen and PEM fuel cell technologies, her last specialization being the doctoral stage finished in 2008, the thesis entitled "Modelling of fluid dynamics in porous media. Mathematical application to fuel cell modelling". Her current research is geared toward improving the PEM fuel cell performance and their integration in a system.
Dr. Chem. Iordache Ioan has competence in the hydrogen production methods and processes and in  advanced technologies for hydrogen separation.  He is responsible with the chemical aspects implied by the hydrogen reactor and by the PEM fuel cells, aspects directly connected with the mathematical models development. He is the Romanian delegate to the FCH States Representatives Group of the Fuel Cells and Hydrogen Joint Undertaking (FCH JU), European Commission.
Drd. Tanislav Vasile has background in fuel cell mathematical models development his doctoral stage being related to mutivariable control system for PEM fuel cell. He is also responsible for IT and web pages for dissemination of results.

Mathematician Capris Catalin has a computing postgraduate specialization and was involved in models development for PEM fuel cell and their numerical simulation in a CFD software. 


The Mathematical Modeling group is a relatively young team with an average age of 37 years who kept homogeneity over time. 

E2 - Team: Fuel cell Physical and Electrochemical Processes Group
The Fuel Cell Physical and Electro-chemical Processes Group started its activity in 2002 with the first research project intended for the production of electricity by using PEM type Fuel Cells, a project financed by the National Authority for Scientific Research (NASR). From the very beginning, the role of this group was a very important one and it was virtually divided into two large development lines: 
· A development line dedicated to comprehending physical and electro-chemical processes underlying the operation of a fuel cell, and the development of characterization methods and electro-chemical analysis on the processes and compound materials of a cell, by using the latest technology equipment.

· A second large line is dedicated to the development and testing of new materials in order to obtain catalysts and proton exchange polymer membranes with improved properties, within the meaning of increasing the impurity limit of CO in the hydrogen supplying the fuel cells. 


As a result of the research activity carried out by the whole team, more than 20 national and international projects have been developed. 


A major issue in the operation of a fuel cell is the poisoning of the catalyst of Pt from the anode if the fuel cell is supplied with hydrogen containing a quantity of CO > 10 ppm. In order to settle this issue, in the past 4 years the focus of the activities developed by this team was partially on the development of new types of catalysts which are more permissible at the level of CO in the supply gas and which can be used at higher temperatures, knowing that carbon monoxide, if above 100°C, is less harmful for Pt. As an example, it is noteworthy that metal ternary alloy systems were developed. If they are coupled with the development of new physical and electro-chemical methods, they enabled the achievement of Pt + M layers which are deposited on transition material supports. Moreover, in order to decrease the production costs for the fuel cell, nano-structured catalysts were prepared, developed and characterized, other than Pt, based on metal oxides of the type TiO2, Al2O3, and ZnO. 


A major purpose of the electro-chemical research concerning fuel cells is the development of new proton conducting new membranes which are capable of functioning at low humidity levels and therefore at working temperatures above 100°C. A high ionic conductivity, enhanced mechanical strength, low costs and sustainability of proton conducting materials are basic issues hindering the marketing of fuel cells. It has been a priority in the research activity of the group in the past four years. 


In order to achieve these objectives, collaboration programmes were developed between the Hydrogen Fuel Cell Physical and Electro-Chemical Processes Group, which are translated into long-term and short-term training stages, participation in summer schools and workshops at renowned universities and institutes in the relevant field, such as: [(Institute on Membrane Technology (ITM) of the Italian National Research Council (CNR)] - Italy, Southampton University in England, International Centre for Hydrogen Energy Technologies (ICHET) - Turkey, etc. 


This research activity was translated into the publication of 6 ISI-quoted papers, 2 books published in Romanian publishing houses, the participation as co-authors in a book published by a foreign publishing house and in over 25 papers in other relevant publications.  


In order to continue and capitalize the experience gained in the past years, the research work within the group of Hydrogen Fuel Cell Physical and Electro-Chemical Processes will be conducted further in order to achieve the following objectives: 
· improved methods for the development of the MEA stack as the main component in a fuel cell, by using various methods such as depositing by pulverization in the electromagnetic field (magneton sputtering), catalyst printing solution (inkjet) etc.

· The study of the nature and of the deterioration of the MEA stack as well as of the fault mechanisms by micro-structural and electro-chemical characterization, including cyclic voltammetry and electrochemical impedance spectroscopy. 

· Development of correlations between the MEA structure – composition and sustainability.

· Development and testing of the functionality of a fuel cell and of a PEM type fuel cell stack under variable conditions of temperature, pressure, humidity and purity of supply gases.  

· Establishment of scientific partnerships with teams processing polymer membranes for testing purposes and the characterization of various types of membranes by using neutron scattering, electronic microscopy and voltammetry determinations.

The team:

Dr. Fiz. Mihai Varlam is the Director of the National Centre for Hydrogen & Fuel Cell. He has more than 15 years expertise in the hydrogen technology area and more than 25 in stable hydrogen's isotope separation/measurement research. Hi is the director of two important POS type projects which are in progress now (CRYO-HY – improvement of research capability by creating a new low temperature laboratory infrastructure and ROMHY-ISO – project based on a recognized researcher from abroad, about SSITKA methodology for investigation of physical and chemical processes for fuel cell). 

Drd. Daniela Ebrasu has extensive research experience in domain of polymeric membranes development, structural and morphological characterization and PEM Fuel Cells electrochemical testing. She is responsible of development of the structural and electrochemical analysis within the National Center for Hydrogen and Fuel Cells (NHFCC). Her research activity materialized by of about 20 papers published as first name and co-author, co-author of 3 books in domain of fuel cells, participation to a large number of conferences, workshops and Summer Schools both as lecturer or poster presenter.
Drd. Laurentiu Patularu competence regards PEM fuel cells design, assembly, testing and validation. He has participated to a large number of fares and conferences that concern technological PEM Fuel Cells development.  

Drd. Mircea Raceanu has activity is dedicated to computer control, computational intelligence and  electronic control of fuel cell and photovoltaic cells and his doctoral stage is related to methods, techniques and algorithms for modelling and intelligent control of nonlinear process that take place is PEM Fuel Cells. 

Drd. Claudia Sisu main responsibilities has a large experience in domain of gas purification and testing and her responsibilities connect her background to PEM Fuel Cells by using different methods for gas analysis by gas chromatography and polymeric membranes permeability testing.
Drd. Irina Petreanu is the person in charged with sulphonated polymers synthesis and testing and her doctoral stage is dedicated to development of functionalized polymeric membranes. 

Eng. Dorin Schitea has a mechanical graduate specialization and he is responsible for PEM Fuel Cells design, physical realization and mechanical testing.  

E3- Team: Renewable Energy Integration Group
The “clean” energy sources are required in order to support sustainable economic growth, at the same time minimizing the impact on the quality of air and reducing the greenhouse gas effect. Energetic technologies based on hydrogen have a huge potential and can play a major role in the world energetic system. The individual segments of the hydrogen-based energetic system – production, supply, storage, conversion and applications of the end user, are closely interconnected and inter-dependant. Research, design and implementation of hydrogen-based economy must take account of every one of these segments and of the unit as a whole.

Any primary source of energy can be virtually turned into hydrogen, thus providing the possibility of this fuel to become universal. Renewable hydrogen accounts for the achievement of energetic targets established at world level as well as at national level, implicitly: energetic security, coordination of the environment policy and economic competitiveness. 

The renewable energies integration team proposes to develop further to the previous experience several projects on experiments, developments, tests and implementation of technologies for the production of energy by using renewable resources as primary sources, with or without the implication of hydrogen as an energetic vector. The development of technological research and a high level of applicability on the short term account for the competences the team has to offer. 

In order to outline the multi-disciplinary nature of the team, it is noteworthy that it has a number of five persons with higher education degrees (one with a doctor’s degree and three persons attending doctoral studies) as well as three persons with secondary education with the qualification of a technician. All the persons in the team have various specialization degrees (electronics, energetics, electro-techniques, mechanics). Having multi-disciplinary training and experience in the fields approached, the team has permanently developed research topics referring to:

· The production of hydrogen with the purpose of examining the whole range of processes leading to the production of hydrogen by using fuel fossils as a primary source, i.e. coal, natural gas, nuclear gas - based on the thermal-chemical and renewable processes, i.e. solar energy, wind energy, geo-thermal energy.

· The control and command of power systems based on hydrogen technologies, specialized on the development of hardware and software systems for the optimization and control of equipments. Likewise, the aim is to implement new technological solutions for the use of hydrogen as a transporter and energy stocker within some renewable primary sources, i.e. integrated systems for the supply of electricity and heat based on solar and photovoltaic panels, wind turbines, energy storage systems etc.

· Validation of technologies on the management of activities pertaining to the testing and evaluation of integrated systems, which are carried out within the Centre. Having a hall-type laboratory available for testing activities, the team has focused on the development of procedures, standards and codes for the testing and operation of fuel cells and integrated systems as well as on the activity intended to ensure the protection and safety of the whole Centre in the event of contamination with harmful gases.        

The main research lines to be followed and implemented by the Renewable Energies Integration Group within the forthcoming period are:

· To obtain the first portable fuel cell systems for back-up requirements.

· To achieve a demonstrative system for energy production by using coupled fuel cells in a network which is similar to the Internet type computer networks (Smart Grid).

· To develop demonstrative systems of energy production stations based on the use of hydrogen and renewable energies.

· To achieve optimization within the meaning of ensuring an increase in the production costs and in the reliability of the hydrogen production station by catalytic reforming of methane and the implementation of new technological solutions for purification through permeation.

· To develop power stations by using the hydrogen produced from a catalytic reformer and to locate them in hardly accessible areas as regards energetic utilities. 

· To prepare codes and working procedures for the implementation of energy production stations with high and medium power fuel cells.

· To develop a complex energy system by using wind turbines and photovoltaic panels, and a complex system of thermal energy cogeneration based on fuel cells and optimized photovoltaic panels.

· To achieve rigid-type multi-variable control systems for fuel cell stacks of various power levels.

· To prepare software applications for the configuration and sizing of energetic integrated systems.

· Mobile and stationary applications of PEM type fuel cells.

· Hydrogen production installations by catalytic reform of methane gas, Membrane Reformer type installations.


As regards the significant works achieved by the Renewable Energy Integration Group, the following are noteworthy:

· The PPM (Power Point Management) plant – a system which merges the electricity produced from various renewable sources and which stores on the short term (accumulators) and on the medium term (compressed hydrogen), ensures conversion on a fuel cell stack and produces electricity and heat by ensuring self-supply for 24 hours at an average consumption of 800W. The plant was presented at the Hanover Messe 2010 exhibition and at the Research Workshop at TIB – 2010.

· The Combine Heat Power Plant, a system producing electricity and hot water for a stationary application. The system is supplied with methane gas and uses a catalytic reformer for the conversion of methane gas to hydrogen. A fuel cell stack ensures the demand of electricity for the application concerned. The plant was presented at the Hanover Messe 2011 exhibition and at the Research Workshop at TIB – 2011.

· The electrical utility motor vehicle supplied with hydrogen, namely an electrical vehicle using a set of accumulators as a source of energy. A system of fuel cells ensures the permanent loading of accumulators and thus, the self-driving of the motor vehicle is increased. The application accounts for the outcome of a project developed by the team and was presented at the research workshop in 2008.

· Fuel cell testing stand – a system enabling various tests to be performed on fuel cell stacks. The stand was designed and developed in a flexible version so as to enable changing parameters on the gas supply lines, on the cooling lines or on the electrical load lines. The application accounts for the outcome of a project developed by the team and was presented at the research workshop in 2009 and at Hanover Messe 2009.

· It was awarded the Grand Prize by the National Authority for Scientific Research for the project entitled Integrated Energy Conversion from Renewable Sources – RECIS at the Research Workshop TIB 2008.

The team:

The staff making up the Renewable Energies Integration Team are: 

Dr. Eng. Mihai Culcer, who developed research and design activities in the area of hydrogen technology and fuel cells. He has been working within the Institute since 1978, and since 2000 he has been developing activities on the issue of hydrogen and fuel cells. Scientific title of CS II.

Eng. Mariana Iliescu, who is a specialist in the design of measurement and control systems for various applications. It was hired by the Institute in 1977 and she has been working in the area of renewable energies since 2008. She has the scientific title of CS II.

Eng. Adrian Enache, who is a specialist in energy conversion integrated systems, pending completion of doctoral studies and has been working for the Institute since 2004. He has the scientific title of CS III.

Eng. Gabriel Rasoi, who is a specialist in the design of mechanical equipments, pending completion of doctoral studies and was employed by the Institute in 2005. He has the degree of scientific researcher III. 

Eng. Mihai Balan, who has recently completed higher education and was employed by the Institute in 2010, being specialized in renewable sources energy conversion installations. He is pending completion of doctoral studies and has the scientific title of CS. 

Technician Marian Georgescu is a specialist in mechanical processing and technological installations.

Technician Marian Herascu is a specialist in electronic systems processing.

Technician Ionel Zamura is a specialist in electrical installations.


TRITIUM AND RELATED PROCESSES


E4 - Team: Analysis of the isotopic separation process
Within the research team entitled “Analysis of the Isotopic Separation Process”, the activity was developed on the following lines: the development of concept schemes for various isotopic transfer processes; the development of automation and control schemes for isotopic exchange installations from pilot installations and for various experimental stands; the development of mathematic models for the description of processes in the “Experimental Pilot Plant for the Separation of Tritium and Deuterium”; processing and interpretation of experimental data achieved on this installation for the analysis of isotopic separation processes and the determination of separation performances; the development of analysis methods for hydrogen isotopes in the liquid and gaseous phase; the improvement of mixed catalytic fillings used in the catalyzed water-hydrogen isotopes exchange process; international collaboration with teams developing similar research activities for the inter-comparison of results and the improvement of analysis methods; international collaboration in a consortium for the design of the Water Detritiation System plant and of the Highly Tritiated Water components of the ITER installation.


In the period 2007-2011, the activity of the team was focused on the analysis of the following processes: catalyzed water-hydrogen isotopic exchange for the transfer of deuterium and tritium from the liquid phase in the gaseous phase, the purification of hydrogen-gas, ensuring the requirements for a further processing by cryogenic distillation, the cryogenic distillation of hydrogen isotopes mixtures, the storage of hydrogen isotopes on various materials. 

In terms of achievements, the following are pointed out:

The modeling of the catalyzed water-hydrogen isotopes exchange process from the isotopic exchange column. A mathematic model was developed for the description of the isotopic exchange of tritium and deuterium from water into gas, in a catalyzed isotopes exchange column by considering the isotopic exchange of the two hydrogen isotopes (deuterium and tritium), between all the isotopic species of water and all the isotopic species of hydrogen.

Studies were conducted and projects were promoted for the development of a system for the extraction of tritium from the cryogenic distillation column of hydrogen isotopes. The automation and control scheme was developed for the same system. A series of catalysts were developed for the catalysed isotopes exchange, with various platinum concentrations, specific surface areas, sizes (diameter/length). Part of the catalysts were tested at the Karsruhe Institute of Technology and remarkable results were obtained as regards the detritiation process. In the forthcoming period, another type of catalyst will be tested within the Experimental Pilot Plant for the Separation of Deuterium and Tritium for the determination of performances in terms of isotopes separation. 

Study on the behavior of tritium in materials used in the water detritiation plants used in nuclear power plants for the purpose of protecting the staff and the environment: The research team was involved in the development of issues related to the behavior of materials used in the development of a detritiation plant in a hydrogen and hydrogen isotopes environment. 
For the management of radioactive waste obtained from tritiated water by the development of a tritium concentrator, the team participated in the development of the theoretical and experimental database on the identification of the best technologies for the treatment and conditioning of tritiated water waste resulting from CANDU type reactors, which were identified at NPP Cernavoda, and in the JET or ITER fusion reactors. The concentrator scheme was developed at the concept level, calculation methods were developed and the automation and control scheme was developed for the tritium concentrator based on the catalyzed isotopes exchange and water electrolysis (CECE). The experimental results were analyzed. Requirements were outlined to be met in the implementation of technology. Depending on the level of processed tritium concentration, the plant will have to be designed and developed in a nuclear system, requiring specific authorization in accordance with the legislation in force (CNCAN, ISCIR, Environment).

By achieving the research line on the integrated systems for the monitoring and control of instantaneous power consumptions at the normal and abnormal operation of the technological tritium separation installations in order to reduce energy losses, a software was developed for the real-time monitoring of the tritium separation plant with the configuration of the monitoring system for the parameters and the design of the system for the monitoring of energy consumptions. 

Development of laboratory methods and models for the analysis of hydrogen isotopes mixtures in liquid and gaseous phase. The hydrogen isotopes are analyzed by means of several equipments: the Varian gas-chromatograph is used for the analysis of hydrogen isotopes mixtures (the working temperature at –99C, the chromatographic column with the 5A molecular sieve provided with a computer); FT-IR spectrometer TENSOR 27 is used to determined the deuterium concentration from heavy water and it is calibrated for two range of concentration 0,01-2% and 90-99,99% deuterium and the range will be extended; the Varian chromatograph was calibrated by various mixtures of hydrogen isotopes.  It was coupled in the laboratory to a hydrogen cryogenic distillation plant and the isotopic composition was analysed on the plant. The results were analyzed and disseminated through a doctoral thesis and several articles published in ISI-quoted magazines. The Quadruple Spectrometer GSD 320 is used for the analysis of gases with the mass 1-50, with PrismaPlus mass analyzer, high sensitivity source of ions. The main goals of quadruple mass spectrometer GSD 320 are: development of appropriate experimental procedures and correction algorithms for the mass-3 ion current affected by the isobaric interferences of H3+ and HD*+ ions formed inside the ion source of the mass spectrometer. The research conducted on this analyser accounted for a collaboration opportunity with the institute KIT Karlsruhe. A member in the team is currently undergoing a further training stage at this institute. 

The inter-comparison of the calculation models for the water-hydrogen catalyzed isotopes exchange and of the results obtained on various catalysts was achieved with the teams from the institutes of SCK-CEN Mol in Belgium and PNPI in Sankt Petersburg. In the development of the research lines, the team collaborated with a series of research-development institutes and higher education establishments, among which: IFIN HH in Bucharest; University in Bucharest, The Hyperion University in Bucharest, the Commercial Society for Research, Design and Production of Equipments and Automation Installations in Bucharest, the Polytechnics University in Bucharest. At international level, the research team was directly connected to researchers in various prestigious research institutes: KIT Karslruhe in Germany, Joint European Torus Culham in England, SCK•CEN in Belgium, PNPI Sankt Petersburg etc.
The results of the research obtained by the research team are reflected in attendance to international conferences and the publication of articles in national and international magazines. Among the most important international conferences involving the participation of the research team with works in the relevant area are: „International Conference on Tritium”, „Symposium of Fusion Technology”, „Nuclear Energy for New Europe” „E-MRS Spring Meeting” etc. The scientific papers were published in renowned magazines registered in acknowledged international databases. Some of the magazines where important research works were published are: „Fusion Engineering and Design”, „Asian Journal of Chemistry”, „Fusion Engineering and Design” etc.
The research conducted within the research lines approached led to the preparation and completion of doctoral theses: “Storage of tritium by adsorption in metals and metal alloys”, “Contributions to the non-steady state in a liquid hydrogen isotopic distillation plant”, “Contributions on the optimization of the heat process of a plant of isotopic separation by liquid hydrogen distillation”, “Contributions to the optimization of monitoring on plants for the separation of tritium from tritiated heavy water”.

Dr.Eng. Anisia Bornea has competance in elaboration of mathematical models and software for hydrogen isotopic exchange processes and for heat and mass transfer in cryogenic  installations,  specific for Tritium Removal Facility from Rm.Valcea Pilot Plant; elaboration of mathematical models and software for hydrogen isotope exchange and heat transfer specific to heavy water detritiation technologies ; Scientific research and technological activity in isotope separation; coordination of national and international research projects. She is involved in the design of the Cernavoda Tritium Removal Facility. She has the scientific title of CS II.
Eng. Marinescu Adrian was recently completed higher education and was employed by the institute  in 2010 in the field of alternative and renewable energy sources. The scientific title is ACS.


Eng. Sofalca Nicolae is specialized in mechanical engineering and welding techniques. He is involved in the design of the Cernavoda Tritium Removal Facility. He has scientific title of CSIII.
Eng. Stefan Iulia is specialized in the design of measurement and control systems for various applications. She has the scientific title of CS III.
Eng. Moraru Carmen is specialized in the design of measurement and control systems for various applications. She has the scientific title of CS III. She has coordinated national research projects.
Dr. Chem. Ionita Gheorghe is specialized in isotopic exchange process and in manufacturing of diffrent types of catalysts. He has the scientific title CS I. He has coordinated national and international research projects.

Dr. Eng. David Claudia is specialized in the design of heat transfer and cryogenic distillation equipments. She is involved in the design of the Cernavoda Tritium Removal Facility. She has completed the doctoral stage and she has the scientific title of CS III.
Dr. Chem. Vasut Felicia is specialized in the measurement of deuterium levels in liquids,  storage systems for hydrogen isotopes. She has completed the doctoral stage and has the scientific title CSIII. She has coordinated national research projects.
Dr. Chem. Oubraham Anisoara is specialized in measurements of hydrogen isotopes in gas mixtures. She has completed the doctoral stage and has the scientific title CS III.

Eng. Petrutiu Ioan Catalin is specialized in mathematical models and software for hydrogen isotopic exchange processes and for heat and mass transfer in cryogenic  installations.
E5 - Team: Technological laboratory
The research entitled “Technological Laboratory” carried out the activity in the following important research lines:

· The development of an experimental plant at laboratory level with the simulation of tritium separation by the separation of deuterium;

· the creation of special and specific materials: catalysts and fillings;

· the homologation of the laboratory technology and the patenting of special materials; 

· the development of cryogenics and of cryogenic distillation of hydrogen, implicitly; 

· the transposition at the semi-industrial pilot level;

· improvement and development of the pilot plant in order to meet the requirements in terms of nuclear safety;

· testing and experiments on isotopes separation. 

The team participated in the development of experiments and in the improvement of the performances of the pilot plant, as follows:

- the improvement in the catalyzed isotopes exchange module (the replacement of the exchange column with a thermostat-fitted column and improved filling; the simplification of water/process gas circuits – the gas heater was removed and replaced with the water-supplied heater; points were set for sampling for better characterization of the process)

- the modification of the purification module (in this case, as a result of the experience in operation, which was acquired during the experimenting period, this module was re-designed in order to satisfy the operating requirements without any need to have often and unscheduled stops to the plant)

- in the case of the cryogenic separation module, the team participated in the development of the new concept which will ensure sufficient cooling power for the technological process (it is mainly about replacing the high-pressure hydrogen cooling cycle with a cooled helium cycle; likewise, the new separation cycle supposes the introduction of 4 cryogenic distillation columns compared to the current only column).

Within the research project 82-185/2008 “Study on the behavior of tritium by the AMS nano-technology in materials used in the water detritiation plants used in nuclear plants for the purpose of protecting the staff and the environment”, the team developed the experimental stand where experiments were developed for the adsorption of hydrogen on various types of metals and inter-metal metal materials. Likewise, experiments were made within the project on the determination of the material which has the optimum properties for the storage of hydrogen isotopes. Determinations were made on the adsorption characteristics for protium and deuterium, and comparative analyses were made with regard to the differences in the behavior towards the two isotopes of the various metals and alloys. The characteristics for protium and deuterium were determined for one of the most recommended alloys for the storage and handling of tritium, powder and sponge titanium because they provide for a solid basis for the extension to tritium works. 

The team participated in the implementation of the electrolyser as a provider of gas deuterium and also as a tritium concentrator of poorly-tritiated wastewater within the project 72-170/2008 entitled “Management of radioactive tritiated wastewater; Tritium Concentrator.”

The results of the research projects were quantified by the publication of articles in internationally recognized magazines, some of the most important being:

- „Sorption of hydrogen on sponge titanium; parameters influencing the process” Asian Journal of Chemistry, Vol.22, No. 6, (2010)
- „Storage of hydrogen isotopes on ZrCo and ZrNi intermetallic compounds; comparative study“ Asian Journal of Chemistry, Vol.22, No. 6, (2010)

- "Accounting Strategy of Tritium Inventory in the Heavy Water Detritiation Pilot Plant from ICIT Rm. Valcea"  Fusion Science and Technology, Vol 54 (2008)
- “Study about sorption in sponge and powder titanium of hydrogen isotopes obtained from a cryogenic distillation process”  Renewable Energy 33 (2008)
The results of the research were published in international magazines: „Fusion Engineering and Design”, „Asian Journal of Chemistry”, „Fusion Engineering and Design”. Likewise, they were disseminated at international conferences: „International Conference on Tritium”, „Symposium of Fusion Technology” etc.
Between 2007 and 2011 the research team evolved, which means that part of the researchers were enrolled in doctoral studies with important laboratory theses: “Sensors and micro-sensors used in cryogenics”, “Modeling of the energetic – nuclear risk with application in the Cryogenic Plant in Ramnicu Valcea”.

In 2007, the team was made up of two scientific researchers of the third degree and 4 research assistants who, until 2011, have evolved scientifically. The team is currently made up of four scientific researchers of the third degree, 3 scientific researchers and 3 research assistants.  

Dr. Eng. Liviu Stefan has competence in management of Tritium Removal Facility from Rm.Valcea Pilot Plant He has also competence in management of the technical project for Cernavoda Tritium Removal Facility. He is specialized in design of mechanical equipments and he has completed the doctoral stage with scientific title CSIII.
Eng. Zamfirache Marius is specialized in design of experimental installation, design and operate for cryogenic and process installations. He is involved in the design of the Cernavoda Tritium Removal Facility. He has the scientific title of CS III.
Eng. Constantin Marin is specialized in design of mechanical equipments and maintenance activities. His scientifical title is ACS.

Eng. Balteanu Ovidiu is specialized in the design of measurement and control systems for various applications. He is involved in the design of the Cernavoda Tritium Removal Facility. He has the scientific title of CS III.
Eng. Bucur Ciprian is specialized in the design of measurement and control systems for various applications. He is involved in the design of the Cernavoda Tritium Removal Facility. He has the scientific title of CS III. He is expected to compete the doctoral studies.

Eng. Vacaru Marian is specialized in work security activities.  He has the scientific title of CS. 
Eng. Ionete Eusebiu is specialized in design of  automatization and monitoring  systems. He is involved in the design of the Cernavoda Tritium Removal Facility. He is expected to compete the doctoral studies. He has the scientific title of CS.
Eng. Popescu Gheorghe is specialized in design of mechanical equipments and maintenance acttivities. His scientifical title is CS.  He is expected to compete the doctoral studies. 

Eng. Monea Bogdan is specialized in design of  automatization and monitoring  systems. He is involved in the design of the Cernavoda Tritium Removal Facility. His scientifical title is ACS.

Eng. Daramus Robert is specialized in design of mechanical equipments and maintenance activities. His scientifical title is ACS. 


E6 - Team. Radiocarbon and Environmental Radioactive Isotopes Team
The Experimental Cryogenic Pilot Plant for Tritium and Deuterium Separation is an experimental project in the national nuclear energy research program, which has the aim of developing technologies for tritium and deuterium separation by cryogenic distillation from heavy water. The process, used in this installation, is based on a combined method for liquid-phase catalytic exchange (LPCE) and cryogenic distillation. Total radioactive source, for normal working conditions, is contained in installation and it is equal with tritium inventory of process fluid. There are two ways that Cryogenic Pilot can interact with the environment: by atmospheric release and by sewage. The tritium quantity estimated to be released by gaseous effluents is around 7.4 x1012 Bq/year. Until now, the testing of the process described above was made with heavy water, and tritiated water below the 103 Bq/kg tritium concentrations, which fulfills the exempting level from the Romanian national regulations for nuclear facilities. 

Based on the requirements of the National Committee for the Control of Nuclear Activity (CNCAN) for the Experimental Pilot Plant for the Separation of Tritium and Deuterium, the Radiocarbon and Environmental Radioactive Isotopes team had to develop measurement techniques and to submit evidence for the control of sources, effluents, environment and effluents monitoring, the radioactivity being in most cases at low and very low level. Therefore, the laboratory activity can be divided into three distinct lines: investigation, optimization and application of measurement techniques on low-level radioactivity focused on C-14 determination for different type of samples, and determination of their age; accreditation and production of notices for measurement techniques from the competent bodies (CNCAN and RENAR, Ministry of Health); radioprotection and monitoring of the environment around the nuclear plant on a regular basis. The last line contains current activities carried out by the auxiliary staff under the supervision of the research team consist in the measurement of radionuclide concentrations (gamma and beta transmitters) in the environment factors in order to point out the long-term and short-term changes, the radioactivity levels in the trophic chains pertaining to the area, which may occur as a result of the operation of the nuclear plant. 

The accreditation activity was centered on the RENAR accreditation process for tritium measurement, which was initial, finalized in 2000 with the extended Accreditation Certificate LI062 for the determination of the tritium activity concentration in aqueous samples. In 2008 (new accreditation was granted in 2011) the initially accredited field was extended to water samples extracted from biological and environment samples. Tritium Laboratory is the only Romanian Laboratory accredited by RENAR for tritium measurement in the environment and the same laboratory is the only Romanian Laboratory advised by the Ministry of Health for the monitoring of the drinking water quality under Registration Certificate No 147/28 January 2010 for control monitoring and sampling for tritium activity concentration determination. The ICSI laboratories are designated as laboratories advised by CNCAN with the Advise No LI 01/2010, which is valid until 17 January 2013 for the measurements of high and environmental tritium activity, gamma analyses and global alpha-beta low activity sampling. The practice and specific measurement procedures developed within the laboratory were confirmed by the results obtained in the “Proficiency Test Intercomparison Exercises” organised by the International Atomic Energy Agency in Vienna (Eighth IAEA Interlaboratory Comparison on the Determination of  Low Level Tritium Activities in Water - TRIC2008), National Physical Laboratory -Teddington (Environmental Proficiecy Test Exercise 2008) and by the bilateral competence testing with the Environment Surveillence Laboratory of SCN Pitesti (2011).
The research activity is focused on some directions from which one can be mentioned: the procedure development and optimization for the preparation process using direct absorption method and liquid scintillation counting (LSC) method in order to determine C-14 concentration in different type of samples; identification and reservoir effect assessment for C-14 measurement; the age determination using C-14; the use of the environmental radioactive isotopes in isotopic studies for underground water reservoirs; the behavior of the organically bound tritium in low level radioactive vegetation. There is a close collaboration and project proposal developed with other Institute teams like: Isotopic processes and investigations - Mass spectrometry (E9) and Biomedical sciences and nanomaterials (E11).
Between 2007 and 2011, a number of 11 projects were or are still under development as well as national collaborations and two international collaborations, which are all focused on measurements of radioactivity in the environment, the use of natural tracers such as tritium and C-14 in isotopes studies on underground springs, measurements of organically-bound tritium in the environment or on its level in various types of samples or dating events, measurements of the concentration in C-14 in environment samples by using direct adsorption and the liquid scintillation method. Among the partner organisations involved in the activity carried out, note the following: IFIN-HH, INCDM “Grigore Antipa”, GEOECOMAR, ITIM-Cluj, SNAM-Bucharest, SCN Pitesti, University in Bucharest, the Polytechnics University in Bucharest or abroad, FZK Karlsruhe, ITU Karlsruhe si IAEA Vienna. A number of 12 ISI-quoted articles resulted from the research activity developed in the same period 2007-2011, of which the score allocated for 7 articles for the relative influence factor is over 6 (publications in Radiocarbon, Applied Radiation and Isotopes, Fusion Engineering and Design, Fusion Science and Technology).

The composition of the research team is: CS III Dr. Phys. Carmen Varlam – coordonator, physicist, works on measurements for H-3 and C-14 in the environment using LSC, hydrologic isotopic studies, “in-situ” measurements of environmental parameters, underground water dating using C-14, CS III Nicolae Bidica, physicist, PhD student, works on radioprotection and high resolution gamma ray spectrometry, CS III Irina Vagner, chemist engineer, PhD student, tritium and deuterium separation, “in-situ” physical and chemical water parameters, CS III Iuliana Piciorea, mechanical engineer, PhD student, works on laboratory quality management system, validation methods and methods uncertainties evaluation, CS III Ionut Faurescu, physicist, PhD student, works on underground water dating using C-14, hydrologic isotopic studies, “in-situ” measurements of environmental parameters, Rn-222 in-situ measurement, CS III Denisa Faurescu, researcher, physicist, H-3 and C-14 sample preparation for LSC measurement, Rn-222 in-situ measurement, CS III George Bulubasa, PhD student, works on high resolution gamma ray spectrometry and gross alpha/beta spectrometry, CS III Mihaela Vladu, PhD student works on high resolution gamma ray spectrometry and gross alpha/beta spectrometry, CS Diana Bogdan, PhD student, physicist, H-3 and C-14 sample preparation for LSC measurement, “in-situ” measurements with portable x-ray fluorescence analyzer, ACS Alina Miu, work on sample preparation for high resolution gamma ray spectrometry and gross alpha/beta spectrometry. The average age of the members of this team is around 35.
As regards the evolution of the research team, it is noteworthy that the team was completed with two physicians employed in 2007 and 2008, respectively, and the initial composition of 6 ACS, 1 CS, 3 CSIII, who are currently employed as 1 CS, 1 ACS and 8 CSIII. In this period, a doctor’s degree was awarded and other 7 doctoral theses are under various stages, most of them having examinations passed and papers submitted. The doctoral thesis is pending presentation at academic level and publicly. In the same period, 5 researchers participated in „Training Course on Radioactivity, Radionuclides and Radiation (Training Course with Nuclides.net)”, Ljubliana - Slovenia, September 2007, „Regional Training Course on Dating Techniques in Archeometry”, Zagreb - Croatia, May 2008 and "Measurement of Radioactivity in the Environment and Biological Matrices", IAEA Monaco, October  2008.
As regards the examination lines pursued by the team presented above, account is taken of the adoption of the procedure for the electrolytic enrichment of tritium in water samples, enabling in this way the increase in the detection limit for this isotope for measurement through liquid scintillation, the extension of the area of interest to the current measurement of Rn-222 and Sr-90, the examination of the behavior of organically bonded tritium in the environment, in particular at low radioactivity level, and the supervision of the radiocarbon behavior in various types of samples (water, air, soil, vegetation) which are in a balance with the environment (activities of up to 0.250 Bq/g C, therefore a non-contaminated environment); investigation and quantification of different process affecting C-14 concentration in different type of samples (terrestrial and groundwater); C-14 age  determination for archeological samples.
E7 - Team: Cryogenic and european projects
The research team main goal was the development of the technology of heavy water detritiation and the assessment of equipments and tools involved in cryogenics and hydrogen isotopes environments. The CMT ( Cryogenic and Material Testing) Laboratory is well equipped to conduct a wide range of experiments: liquefiers (LINDE L5, PPH 100, PPG); toughness and tensile tests rig (Charpy F040 S1 and TC 300), furnaces, gas-chromatograph and quadro-pole mass spectrometer. All these assets were purchased with the support of national and European projects according to technical specification drawn based on the laboratory needs. This laboratory provides a flexible experimental base from cryogenic to high temperature processes with a wide range of applications from civil to nuclear power engineering. Bellow are highlighted few achievements in terms of human resources development, entrepreneurial character and interdisciplinarity of the research activities: 

· As part of the ICSI-TRF program, the research directions were focused on: i) super-fluidity and superconductivity, ii) optimization of the liquefaction processes for helium, hydrogen and deuterium, analysis of cryogenic cycles and their irreversibility, iii) the design methods for cryogenic equipment’s and cryogenic cycles, studies of different storages systems for cryogenic application or for hydrogen isotopes including tritium-handling systems for long periods of time, toughness, tensile and compression tests in the range 4-700K, studies of hydrogen isotopes storage and permeation through different materials, endurance tests for hydrogen isotopes separation systems, hydrogen isotopes distillation and interactive data base for materials and cryogenic equipment;
· The toughness experimental stand (assembled with bought equipment – Charpy F040- and in-house manufactured components) features temperature measurements and automatic data acquisition. Has been used for orders placed by public and/or private companies;

· The tensile cryostats (assembled with bought equipment – Charpy F040- and in-house manufactured components) features temperature measurements and automatic data acquisition. Has been used for orders placed by public and/or private companies;

· H2-D2 distillation experimental stand; used to determinate the separation factor of different types of packages (orderly or disorderly) used in hydrogen isotopes distillation, to study different types of cryogenic distillation columns and different extraction and storage systems; the extracted species are measured with a GSD 320 spectrometer with 1-100 amu detection range, with a gas chromatograph VARIAN CP-3800 and for the species burned in an copper oxide oxidation rig, in order to verify the density and to determine the deuterium concentration, with an IF-FTIR type TENSOR 27 from Brukker;

· The Experimental Stand for Hydrogen Isotopes Permeation fitted with a glove-box; coupled with a scintillation spectrometer Quantullus 1220; examples of experiments:  99.99% Al membrane 0.25mm thick at 550 K and 2,2  kPa the total activity collected was 426 to 522 (5(Bq)); 
· The endurance tests of WDS components; in which 150 g of Pt/PTFE catalyst (ICIT catalyst) was exposed to water containing 100 Ci/kg of tritium at 353K and 1 bar over a period of one year; 
· Two research joint projects with the Joint European Torus (JET), Culham, UK and the EURATOM Romanian Association; 

A) One of the projects deals with the design, manufacture and commissioning of a tandem collimators system for the tangential gamma-ray spectrometer (TCS); one of the team member acting as Project leader and lead designer. Current status: parts were manufactured and partially installed

B) The second project deals with the plasma diagnostics upgrade (JET KN3 GRC); one of the team members acting as lead designer. Current status: system manufactured, installed and tested.

· In the frame of ITER F4E research programme, under the grant F4E-2010-GRT-045(PNS-VTP), team members provided the modification of the PFD’s after the HAZOP study of the conceptual design for the total WDS-ITER, generated the 3D layout of the WDS systems, performed with KIT the preliminary cost for each WDS equipment’s and provide the seismic calculation and the detailed design in ASME code for the Holding Tanks and for the Emergency Storage Tanks;

· In the frame of the SFERA Sollab CNRS-PROMES research program, three members of the team proposed the project “Water decomposition using reduction over metals and oxides”. The objective of the project was the elaboration and characterisation of nanomaterials obtained from ultrafine ZnO, TiO2 and SnO powders by vapocondesation or Solar Physical Vapor Deposition (SPVD) method developed at Font Romeo Odeillo, France;

· The research team participated to the IMPACT competition, the proposed project was funded; title of the project was: “National Center multidisciplinar for the investigation of complex materials used in the field of criogenics and in the auxiliary fusion reactor systems”. The project proposed an extension of the CMT Laboratory with a new one and to purchase a Linde L 140 liquefier, a SEM  Quanta 3D, a Hogen Proton 2m3 electrolyser, a full license of CATIA V5R16 and several other equipment; 
· Two of team members were involved into the only two research and training networks from Romania, „Fuel Cycle” and „TRI-TOFFY”, networks developed under the EURATOM-EFDA research programme, with the following participants: FZK (now KIT), CEA, ENEA, MTA ATOMKI, ICSI and UKAEA. These networks made possible for the team members to be the seconded at KIT and JET. In return two young researchers from KIT were seconded to ICSI.

· Equipment developed and manufactured by CMT were extensively used to produced data in support of a PhD thesis (title: “Studies of mechanical behavior of polymeric composites at low level temperatures”, author eng. Constantin Popescu under the supevision of Prof. dr. eng. Horatiu Iancau)
· The Linde L5 ( the only helium liquefier from Romania till this moment)  optimization program developed through several projects was used to support another PhD thesis (title: “Contributions to study of thermodynamics processes from helium cryogenic cycles”, author eng. Duta Octavian Darius under the supervision of Prof. dr. eng. Mihaila Cornel);
The team has the following members: 

Dr. eng. Sebastian Brad – Head of the team and Scientist in charge for the CMT Laboratory, PhD in Material Physics at University of Timisoara, CS II, ICSI „Work Package Leader” in TriPla-CA consortium (KIT, CEA,  ENEA, ICSI), Scientist in Charge/ researcher for 3/7 projects from EURATOM EFDA program, Scientist in Charge/Researcher for 2 projects in the F4E-ITER Research Programme, Scientist in Charge to 1 project from FP-7 SFERA Programme, Director/Scientist in charge for 13 national projects and 1 IMPACT project, 3 awards for national projects issued by the National Authority for Scientific Research, 1 book, 8 ISI Articles, 6 CNCSIS papers, experience in cryogenic and materials behaviors, CATIA, ASME and Primavera P6;  

Dr. Sorin Soare – PhD at University of Newcastle, UK, CS II, Project leader & lead designer of TCS project (with JET/EFDA); lead designer of GRC project (with JET/EFDA), researcher in 1 project in the F4E-ITER Research Programme, 1 book, 23 ISI Articles, experience in ANSYS, CATIA V5, Kaleidagraph and ASME; “Best Paper” award at the International Conference on Microelectronic Test Structure, Awaji, Japan, 2004;
Dr. Amalia Soare - PhD at University of Birmingham, UK, CS III, 6 ISI Articles, specialized on electron microscopy; acting as European coordinator of FP5 project on behalf of Max-Plank Institute Stuttgart, Germany of an US-EU joint research project;

Eng. Alin Lazar – CS III, mechanical engineer, design specialist in cryogenic and tritium facilities, researcher in 6 projects for EURATOM EFDA program and 1 project in the F4E-ITER Research Programme,  researcher in the research team of 12 national projects and in the Cernavoda TRF project, CATIA V5 specialist;  

Eng. Mihai Vijulie – CS III, masters in automatics, researcher in 6 projects for EURATOM EFDA program and 1 project in the F4E-ITER Research Programme,  researcher in the research team of 12 national projects, LabView, Simens, Scheneider, Twido programable, specialist in control and data acquisition for cryogenic and tritium applications; 
Drd. eng. George Ana, CS - former student of the„Fuel Cycle” training network, 3 ISI articles, design specialist in cryogenic and tritium facilities; 

Drd. eng. Ionut Spiridon, CS - student of the „TRI-TOFFY” training network; 

Drd. eng. Sorin Gherghinescu, CS III - specialist in cryogenic cycles and technologies and heat transfer; 

Drd. eng. Alina Stefanescu, ACS - spectrometry and chromatograph measurements specialist. 

E8 - Team: Low Temperature Technics
Although within the institute the activities related to cooling were carried out immediately after its establishment (the former “G” Plant), when research work started to be developed with regard to the liquefaction and study of the cryogenic properties of nitrogen and hydrogen firstly and subsequently liquid helium, the research group "Technique of low temperatures" was established relatively recently some years ago with the involvement of the institute in relevant specific research projects under PNCDI II and POSCCE.
At the same time, the activity of the group was conducted towards the following lines:
- the development of low temperature production plants
- research regarding superconductors at various temperatures and their applications
- studies on sensors and  their mounting methods in order to prevent the occurrence of errors in the area of low temperatures
- studies, research and development of experimental models for superconducting magnetic energy storage system

- studies on the behaviour of electronic devices at low temperatures.
Under the research project in PNCDI2 No 22-113/2008 “System for the energy storage under the magnetic form” based on studies and research activities they completed, the team achieved an experimental model for such a system, which is based on a toroid made up of eight solenoids which are capable of storing 335 J at the temperature of liquid helium. Likewise, under the same project, for purposes of preliminary testing, the aforementioned research group participated in the development of an experimental system which ensured the cooling of the storage coil up to 4.2 K.
Between 2007 and 2011, the working team published over 20 scientific papers, most of which were published in ISI-quoted magazines with a relatively high score of influence.
Project POSCCE “CRYO-HY: “The development of the R&D infrastructure of ICSI by the creation of  low temperature laboratory for energetic applications of cryogenic fluids”, which is currently implemented in the institute, will provide the  abovementioned working group with the opportunity to continue studies and research in the area of low temperatures at a much higher level. Thus, the research activity of the group will be focused in particular on the investigation of liquefaction, of processes involving storage and transport of cryogenic fluids (hydrogen and helium, in particular), and on their direct application into the energetic area.
Moreover, the same focus of the working group will also include the validation of some technologies pertaining to low temperatures, which have a visible and immediate energetic impact, namely the improvement of energy storage techniques in order to obtain innovating solutions with significantly improved indications of performance in the area of energy storage and the transport of cryogenic fluids, and in the area of electrical and fuel cell-operated transport vehicles. 
The research team is also strongly involved in two EURATOM research joint projects( GRC and TCS), both of them with the Joint European Torus (JET), Culham Centre for Fusion Energy (CCFE), UK and the EURATOM MEdC Association. 

One of the projects, GRC, deals with the plasma diagnostics upgrade (gamma-ray cameras neutron attenuators). The main goal of the project is the design, manufacture and commission of a remotely steered and controlled system of neutron filters. The main duties such as design, construction installation and commissioning (partly) lay with the Romanian partner (Project Coordinator). Other partners involved in this project are CCFE (UKAEA), Joint Operator Contractor (JOC), Slovenian EURATOM Association (MIHST) and Polish EURATOM Association (IPPLM). The project is running within the budget (of over 1 million EUR) with slight delays in terms of installation and commissioning.  Currently all the components are installed and went through a non-plasma commissioning.

The second project, TCS, deals with the design, manufacture and commissioning of a tandem collimators system for the tangential gamma-ray spectrometer. The main goal of the project is to better define a gamma-ray detector field-of-view at the plasma end. A secondary goal is to regain the operational capabilities of KM6T diagnostic that was lost in 2004 due to KJ5 removal. Writing technical and management reports, liaising with JET Drawing Office and/or responsible officers of adjacent equipments, producing presentations for technical meetings and official communications regarding the project status, are regular duties of team member within the project. The partners Institutions are ICSI Rm. Valcea (Project coordinator), CCFE (UKAEA), and Joint Operator Contractor (JOC). The project is running according to the plan and within the budget of 250.000 EUR. Currently the tandem collimators have been manufactured, delivered at JET and partially installed.

Both projects involve using state-of-the art tools such as CATIA V5 (Computer Aided Design software) and ANSYS (Finite Element Analysis software). These tools were intensively used during the design stage. 

Composition of the research team:
CSII Curuia Marian, an electro-technician engineer, who has extensive experience in the area of low temperatures, in the area of energy storage systems, in the area of vacuum and in the management of research projects. As a project leader, he is in charge with several projects at national and international level.
CSII Soare Sorin, Dr. Eng., who has extensive knowledge in the mechanic area in the study of materials and their behaviour. Likewise, he will ensure within the group the meeting of the demands in terms of computer-assisted design.
CSIII Anghel Mihai, an electronist engineer, by the experience gained so far, will ensure within the group the activities related to data transmission and processing.
CSIII Anghel Vasile, Dr. Eng, who has good knowledge  in mechanics and in CAD and CAM programs.

CS Enache Alin, who has a good experience in computational data.
ENVIRONMENT, HEALTH AND QUALITY OF LIFE

With an experience of over 40 years in the area of examining isotopes separation processes and phenomena, physical-chemical and isotopes analyses, and based on the professional experience of researchers, the results of the research activity and the state-of-the-art equipments owned by the laboratory, ICIT focused its research efforts on meeting the economic and social requirements of Romania by a series of priority lines which are important at international level. Particular attention is granted to the issues underlying the relations of environment-human activity - pollution – trophic chain – food safety and food industry/producers – consumers. We are struggling to point out the importance of a development policy focused on the environment and the individual.

The research activity within the institute which is geared towards key issues in the area of environment protection, sustainable development and an improved quality of life, issues of concern at national/international level has always had an important role in the development of research lines within the institute. The initial main purpose of this research work was to control the products offered by the institute (heavy water, deuterium-depleted water, gas mixtures, pure gases). The particular global concern and the fact that the initial goals proposed were reached for these research activities have led to the development of the activity and to the extension of the area of applications. Thus, the development strategy of this research line at institute level is currently focused heavily on meeting the current economic and social requirements by developing high quality and highly complex research services.


In this respect, we focused our efforts on: 

· the improved research competence in the area of environment protection and the quality of life and the provision of high quality monitoring and control services;

· an enhanced competitiveness and compliance of ICSI Rm. Valcea with the specific policies of the European Union by the development of the capacity to take in advanced techniques and technologies, as well as by ensuring the human resources’ improved skills;

· the development of human resources in the scope of the research activities by fostering the training and development of proficient young researchers and research teams.

· national and international recognition of the expertise of analysis laboratories within ICSI in the key areas for the human society.

The research activity is developed mainly under national projects, in particular projects with interdisciplinary topics requiring good collaboration between the working groups by specialties.


E9 - Team: Isotopic processes and investigations - Mass spectrometry

Being considered one of the working groups with a tradition within NRDICIT, the working group entitled Isotopic Processes and Investigations – Mass Spectrometry was set up early upon the establishment of the institute as a need to investigate the isotopic separation phenomena in a heavy water production plant. The team is currently made up of experienced researchers aged 41 on average, and it kept its homogenous nature throughout time by ensuring the further training of the young staff at work and by attendance in courses pertaining to the relevant area, which have been organized at national or international level by participation in various schemes of inter-comparison established at international level.
Purpose and research lines – the use of stable isotopes in the investigation of various phenomena/processes relating to fields of science such as environment sciences, health and agriculture/the sector of foodstuffs. 

In nature, most of the bio-elements account for mixtures of two or more stable isotopes. 

 It was noted that in terms of isotopes content, the variation of molecules depends on their origin. Variability is related to the isotopic content of the stocker of isotopes output and fractioning associated with physical processes, the chemical stages and/or bio-chemical paths involved in the molecule formation time. To put it differently, identical chemical compounds have small but measurable variations in their isotopic composition depending on how and where they were made up.

Considerable results were outlined in the study of isotopes separation phenomena in the heavy water and deuterium-depleted water production plants, in the study of effects resulting from the extended administration of deuterium-depleted water (DDW) on organisms and of the extent to which deuterium displaces deuterium in the organism, including in heavy water sampling (Accreditation Certificate No LE 027/3 October 2011) with the determination of deuterium concentration in heavy water within the ranges: 1-99% D2O si 99-99,975% D2O.
In the light of these considerations, the working group Isotopic Processes and Investigations – Mass Spectrometry has succeeded in time to extend its research area from the investigation of isotopic processes in heavy water production plants and of hydrology phenomena related to the influence of environment factors disturbing mineral waters springs to the establishment of the authenticity of foodstuffs and the research on isotopes fractioning phenomena in plants.
Thus, between 2007 and 2011 the research activity was achieved on various national research programmes, from the Nucleus Programme to the National Research-Development and Innovation Plan by various topics, such as:
· the application of isotopes investigation in organic farming for the selection of crop environment with positive influences on the organic-genetic evolution of plants with a direct effect on the health of humans and animals – the isotopes investigation of plants grown in different ecosystems or treated with various waters, water mixtures and magnetic fluids; the determination of the deuterium content by continuous flow mass spectrometry (CF - IRMS) for larvae in the third stage of growth of D. melanogaster grown on various crop environments with various DDW concentrations; determination of heavy metals by ICP-MS from the fruits and essence of plants grown in various ecosystems (PNCDI Contract 52-158/2008, D5 Agriculture, Acronym: TRICHOAS)
· the isotopic imprint of natural flavors in locally produced wines (as responsible for the typology of variety) by the analytical technique GC-C-IRMS (PNCDI Contract 52-162/2008, D5. Agriculture, Acronym: ARVINIZO)
· the development of new analysis methods used in the authentication of foodstuffs – detection of glycerol addition in wine by CF-IRMS; estimation of the geographical origin of wine by using CF-IRMS (PNCDI Contract 52-140/2008, D5. Agriculture, Acronym: IZOTRAS)
· the development of methods for the efficient extraction as far as possible of organic compounds from complex matrixes for the multi-element analysis by mass spectrometry with inductively coupled plasma – ICP-MS (PNCDI Contract 32-127/2008, D3. Environment, Acronym: CLEWA)
· isotopic investigations on the study of the effect of deuterium-depleted water on the evolution of Trichogramma collected from polluted ecosystems (bilateral project, Romania – the Republic of Moldova, Contract 439/23 June 2010, acronym:  MOLTRIG)
The year 2011 accounts for an ascent in the research activity geared towards the investigation of new applicable methods in the area of authentication of foodstuffs, in the light of the consideration that the isotopic imprint provides considerable information as regards the biological or geographical origin of various products/raw materials and based on a complete infrastructure at international standards for the relevant research. In this respect, some specific objectives were established, such as:

· the development of support research for new analysis and control techniques; the identification of new cost-effective authentication methods for foodstuffs;

· the development of a concept for multi-element identification, including isotopic aspects in order to detect the origin of foodstuffs from the geographical and botanical viewpoint. the activity is based on the application of methods which are already developed for the isotopic analysis of water, soil and foodstuffs for the evaluation of data for the determination of origin; the development of new preparation methods and samples analysis (in certain cases); the correlation of the geo-chemical morphology and of the bio-climate factors with those in the area which is declared as the origin of the foodstuff; the preparation of GIS type prediction models based on the isotopes and multi-element specifications; 

· the creation of referential analytical databanks for the authentication of the origin of various products.

Between 2007 and 2011 over 25 scientific papers were published as part of the working group’s activity, of which 17 papers were published in ISI-quoted magazines with a relative score of influence above 0, I international prize was awarded for one scientific paper, 2 patents granted and one submitted patent application. 


The team:


Dr. Eng. Roxana Elena IONETE (team lider) is an interdisciplinary scientist with a background in engineering sciences (PhD at Transilvania University - Faculty of Mechanical Engineering), with main interest in isotopic data modeling for different applications, GIS modeling and risk assessment (i.e. for liquid hydrogen isotopic distillation plants). Her current research is directed toward improving the quality of life, security and environment. 


Dr. Phys. Diana Costinel is a physicist (PhD University Bucharest - Physics Faculty), with main interest activity in the hydrology and the climate studies, in authentication of raw material from foodstuff using stable isotopes analysis (D/H, O18/O16, C13/C12 and N15/N14 from organic and inorganic samples). She is scientific author of materials in several national projects and author of articles concerning the methodology in studying groundwater movement or freshwater origin, development of analytical methods for origin authentication, food safety confirmation for protection and promotion of inland product identity on the community market.

Prof. Dr. Ioan Stefanescu has almost 40 years of experience in isotopes separation processes, being one of main authority in the research field in Romania. He is also the General Manager of NRDICIT Ramnicu Valcea, from 1995.  


Dr. Phys. Andreea-Maria Iordache graduated the doctoral studies at Babes Bolyai University in Cluj in 2011 (the Doctor’s degree is pending award). Her research interests have included trace elements analysis methods for food control, pollutants and allergens from the environmental.

Dr. Phys. Gabriela Raducan is a physicist (PhD University Bucharest - Physics Faculty). She attended specialization courses in the area of infrared spectrometry, metrology in chemistry and quality control. Expertise: heavy water sampling, the determination of deuterium concentration in heavy water within the range 1-99% D2O (densimetry analysis) and 99-99,975% D2O (analysis on infrared spectrometer with the Fourier transform).


CS III Cristian Lupu is the youngest member of the team, aged 27 years old. His expertise is in the projects financial evaluation and monitoring.

Phys. Gili Saros – a physicist with an experience of over 15 years in mass spectrometry, who is involved in various research activities geared towards the environment.


Other additional staff: Anca Ungureanu, chemist laboratory assistant, with an experience of over 15 years in the area of chemistry and 6 years in the area of mass spectrometry; Tomina Neamtu, chemist laboratory assistant, with an experience of six years in the area of mass spectrometry; 
Renner Lavinia, technician, with an experience of 26 years in the area of mass spectrometry/infrared; Camelia Asprita, computer operator, with more than 30 years experience; and Iosif Nicolae, Silviu Cristian Oprea and Sabin Marius Raduletu as technical support staff.


E10 - Team: Organic compounds chromatography 

The working group Organic Compounds Chromatography was set up in 2004 as a result of the extension of the research activities for the investigation of organic compounds in issues related to the environment and food safety area. The team is made up of young researchers with an average age of 36 years, the age of the youngest researcher being 29 years. There is a particular concern from the members of the team towards self-improvement by their attendance in activities such as doctoral and master studies, including training periods abroad.


Purpose and research lines – the use of organic compounds in the investigation of various processes in the environment, agriculture and foodstuffs area.


The research activity between 2007 and 2011 was carried out in particular under national research projects by various thematic fields for the Romanian economy:

· the development of a system for tracing the influence of volatile organic compounds, in particular pesticides, in the quality control of foodstuffs; the implementation of the analytical method by mass spectrometry/chromatography for the analysis of volatile organic compounds in foodstuffs (Contract 13N/2006, Project PN 063130101); 

· the establishment of the best methods to determine false products in the wine industry (Sectoral Project 5.2.5/2007);

· the implementation of Community control and monitoring methods on the dioxins and furans in the environment (PNCDI Contract 177CPI/2008);

· the definition of the aromatic profile of wines in local types by chromatographic techniques as an element of authentication of these products on the Community market (PNCDI II Contract 52-162/2008);

· the determination of the mechanism whereby pollutants at the level of traces with a toxic potential can reach the waters supplying large urban areas; the assessment of the human impact on the environment by the investigation of pollutants and the comparison with a protected area, such as a national park (Contract 19N/2009, PN 09190203/2009);

· research on the methods of chromatographic analysis in order to define the authenticity and the geographical classification of Romanian wines (Project PN 09190201/2009, collaboration protocols with national wine and vineyard research sites).


Between 2007 and 2011, the working team published over 25 scientific papers, of which 5 papers were published in ISI-quoted magazines with a relative score of influences over 0.


The team:


Chemist enrolled in doctoral studies, Raluca Popescu (team leader) started her research activity in 2005 with the study of methods for the production of 1.2-propyleneglycol. She is responsible for the laboratory of gas-chromatographic analyses where contaminants and organic compounds are monitored at trace level from environment and food samples, which is also her area of expertise. The research activity has led to the publication of 12 scientific articles, the participation in 19 conferences and research projects in the aforementioned area.


Chemist enrolled in doctoral studies, Irina-Elisabeta Geana, started her research activity in 2005 in the pharmaceutical area, including organic syntheses and the physical – chemical characterization of pharmaceutical products. As part of the working group, she is responsible for determinations by high pressure liquid chromatography (HPLC), applied for the investigation of natural compounds (e.g. anthocyanins, resveratrol) and of toxic compounds (e.g. ochratoxin A, synthetic red colors, synthetic sweeteners) in wines as well as contaminants of the type polycyclic aromatic hydrocarbons, which are encountered in the environment.


Physicist attending doctoral studies, Diana Florescu, with an experience of 9 years in the physical and chemical specialization, is involved in various research activities geared towards the environment. She is currently a student attending doctoral studies at the Babes Bolyai University in Cluj, with the specialization on gas-chromatography for the investigation of organic compounds.


Eng. Marius Sabin Dumitrescu (ACS), engineer, provide technical support for equipment purchase.


ACS Gheorghe Vatafu, provide technical support for projects financial evaluation and monitoring.

Other additional staff: Maria Capezan, technician with an experience of 35 years in the area of mass spectrometry, including mass spectrometry for the determination of isotopes ratios, IR spectroscopy, densimetry, refractometry, samples preparation etc; and Marieta Popescu, Gheorghe Haloiu and Stefanica Rogojinoiu as technical support staff.


E11 - Team: Biomedical sciences and nanomaterials

Set up in 2007 as an initiative of merging biomedical sciences and nano-technologies, the working group of Biochemical Sciences and Nano-materials comprises a team of young researchers with the average age of 33.

Purpose and research lines – the integrating use of systemic biology concepts within two research lines:

· the discovery and development of new therapeutic agents of the type of chemical compounds with a small molecule of the type of immuno-conjugates used for the specific tinting of certain oncopathies;
· the development of new mezzo-porous materials with environment applications in the administration and controlled release of bioactive agents.
I. Discovery and development of new therapeutic agents – this research line is based on the applications of systemic biology in biochemical and pharmaceutical research for the speeding-up of the rational development of new medicine. Thus, by understanding the molecular bases of pathological physiology, of metabolic ways and concepts of pharmaco-kinetics and pharmaco-dynamics, the objective is:

· to identify in silico new therapeutic targets for specific medicine;

· to minimize and/or remove the side effects of the new therapeutic agents before the pre-clinical testing by way of computer-assisted design of new medicine;

· the development of new medicine based on natural compounds (naphtha-quinone and polyphenol compounds);
· the production of new therapeutic antiproliferative immuno-conjugates with an active substance similar to the quinine substance. 
II. Development of new mezzo-porous materials – this research line is based on complex interactions among the emerging concepts of systemic biology with nano-technology applications in order to:
· obtain new mezzo-porous materials with absorbent properties customized for the catalytic remedy of ecosystems (oxidation of organic pollutants and photo-catalytic treatment of wastewater) and the development of “green chemistry” (improved efficiency of classical catalysts by their immobilization on mezzo-porous materials); 
· synthesis and post-synthesis modification of mezzo-porous materials used as vectors for the administration and controlled release of bioactive agents (medicine and potentially therapeutic substances).
The research activity developed between 2007 and 2011 under this research line was mainly focused on the research projects in the national research-development and innovation plan. One of the basic projects was aimed at the “Production and characterization of new target nano-medicine with an active substance of a naphtha-quinone nature (Contract 61-002/2007 - PNCDI 2; Program 4, D6 Biotechnologies), and it was completed with 3 applications submitted for patents, including the award of two prizes, as follows:

[1]. CBI A/01250 in 30 November 2010: Immuno-conjugates with cyto-toxic anti-proliferative naphthalene-dionic content;   
[2]. CBI A/01251 in 30 November 2010: Naphthalene-dionic derivative used in the control of tumor increase.  

i. Diploma of Excellence and Silver Medal at the International Workshop for Research, Innovation and Inventions – PRO INVENT 2011, Edition IX, 22 to 25 March 2011, Cluj-Napoca, Romania

ii. Silver Medal awarded at TIB 2011: The International Workshop for Inventions, Scientific Research and New Technologies - Inventika 2011, Edition XV, 5 to 8 October 2011, Bucharest, Romania).

[3]. CBI A/00455 in 11 May 2011: Naphthalene-dionic guide-structures inhibiting DNA topoisomerase II chain α.

Between 2007 and 2011, the working team published over 20 scientific papers, of which 3 papers were published in ISI-quoted magazines with a relative score of influences over 0.2.


The team:


Dr. Biol. Radu Tamaian (team leader) attended doctoral studies at the University in Bucharest in 2011 (the degree is pending award). Expertise: bioinformatics (software specialized for the lining of amino acids sequences and prediction of metabolic paths, molecular modeling and protein packing, molecular docking of the type protein – protein), chemo-informatics and development of computer-assisted medicine (ADME-Tox predictions, molecular docking of the type ligand-protein), molecular capsulation of bioactive substances in cyclodextrins, immuno-conjugates, ex-plant crops/vegetal cells and analysis techniques (analysis of enzymes, proteins, antibodies, microbiology, LC/MS-MS, HPLC).  As of October 2006, Radu Tamaian has been the National Contact Point for the Research Infrastructures under FP7 Infrastructures NCP, ID 19783 and has been involved in coordination and support activities for the research infrastructures within two European projects: FP7 Grant Agreement 212879 – European Research Infrastructures Network of National Contact Points (2007-2011) and FP7 Grant Agreement 283663 – European Network of National Contact Points for Research Infrastructures Moving Forward (2011-2013).

Dr. Chemist Violeta-Carolina Niculescu has graduated from doctoral studies from the Institute of Chemistry – Physics “Ilie Murgulescu” of the Romanian Academy in 2011 (the Doctor’s degree is pending award) and she is responsible for research topics related to the development of new mezzo-porous materials. Expertise: synthesis and characterisation of mezzo-porous materials (whether functional or not) with effects on the quality of life, chemo-informatics and the development of computer-assisted medicine (ADME-Tox predictions, molecular docking of the type ligand-protein), chemical synthesis, preparation of plant extracts, molecular capsulation of bioactive substances in cyclodextrins, immuno-conjugates, ex-plant crops/vegetal cells and analysis techniques (analyses LC/MS-MS, HPLC). 


Chemist Nadia Paun is attending doctoral studies at the University of Gh. Asachi in Iasi, Faculty of Industrial Chemistry, and she is to present her doctoral thesis in 2012. Expertise: production and characterization of natural compounds of the polyphenol type for the testing of the antioxidant and anti-proliferative activity, preparation of plant extracts and analysis techniques (analyses LC/MS-MS, HPLC). 

Phys. Irina Rogobete – has over 15 years experience as physicist.

CS3 Rodica Rabuga, provide technical support for projects financial evaluation and monitoring.

Other additional staff: Gheorghe Herascu, Vasile Balan and Alexandru Mihalcea as technical support staff.


E12 - Team: Clean Energy & Environment 

The challenge is now to meet the global energy demand and aspirations towards development, at the same time to reduce greenhouse gas emissions which are the cause of climate changes. The energy renewable sources provide key solutions to the current challenges, however the use of renewable energy is still limited in spite of its significant potential. The major task of the team is to develop complete innovating solutions for the use of various renewable energy sources and for environment-related changes. 
 
Between 2007 and 2011, the team has carried out research activities within the projects they developed, and activities for the development of analysis techniques (methods for physical and chemical analyses, methods for chromatographic analyses, analysis methods for the monitoring of environment pollutants). In the reporting period, a number of 8 research projects were financed for the research team and they culminated with the development of new technologies, materials and analysis techniques.
The research team includes 15 members, of which two have the CS I degree, 6 have the CS III degree, 2 are technicians, one is a laboratory worker, one is a computer operator, two are mechanical workers, and 1 is diver. The team is coordinated by CS I Dr. Elena David, vicepresident of the Scientific Council in the institute, with a long and recognized scientific and research activity, both nationally and internationally, with research experience in areas such as renewable energy, environmental protection, advanced materials and technologies, waste recycling, etc.  She has extensive experience in leading national and international research projects (she coordinated over 21 national and international project) has over 128 papers published in journals and conferences proceedings, 13 patents, consultant of many industrial organizations, reviewer for papers for specialized international journals with high impact factor. She was awarded with gold, silver and special awards to famous international scientific events. 
CS I dr. Vasile Stanciu, is  the President of Scientific Council from institue. He is chemist (PhD University “Babes-Bolyai”) with a diverse background, being actively involved in scientific research, laboratory work and teaching. He holds a part-time professorship at Faculty of Science from Pitesti University, Division of Natural Sciences. His experience cover activities related to development of new environmental materials and process technologies, development of the analysis methods by gas-chromatography and atomic adsorption spectrofotometry, chemical modification technique for creation of new materials to improve the removal of different inorganic and organic pollutants from atmosphere and waste water. He published over 50 papers in his expertise fields, about 100 communications in scientific events, 4 patents and 4 homologated technologies and furthermore is Editor of the journal „Progress of Cryogenics and Isotopes Separation”. 

CS III Sandru Claudia is a chemical engineer and the coordinator of the chemical analysis laboratory. She was involved in elaboration analysis methods according with requirement RENAR; She has numerous papers published in journals and conferences proceedings, has completed many research and industrial projects such as: Valorification of water, soil natural sources by new technical solutions; testing of technology for treatment of residual wastewaters. She was involved in  all projects mentioned above in evaluation and characterization of waste sources, in experimental tests of the new  technologies elaborated, and also in evaluation and characterization of the eco-products resulted by project solutions;

CS III Adrian Armeanu, is a mechanical engineer. He developed and designed different  systems for gas production, liquid nitrogen pump; special gas cleaning systems, technology and equipment installation for the recovery of different gases. He has numerous papers published in journals and conferences proceedings, patents and he has also completed many research and industrial projects. He was involved in all projects mentioned above by designing of the  experimental models  for  the technologies elaborated  and  in performing of experimental tests. 

CS III Mocanu Dan is a mechanical engineer and the coordinator of the Mechanical Department  in the institute. He is involved in the research infrastructure development at ICSI by the creation of a low temperatures laboratory for energetic applications of cryogenic fluids; mini-installation for energy production from renewable sources; system of residual water rehabilitation. He  was  involved in all projects mentioned above in the development of experimental systems to ensure the achievement of experimental tests in accordance with the technologies developed.
CS III Bucura Felicia is a chemist and she is specialized in the conduct of gas-chromatograph analyses and monitoring of the level of pollutants in the air and soil. She has developed a series of specific procedures for this type of analyses in accordance with the RENAR accreditation requirements. She was involved in the completion of the research projects by ensuring the analytical support required for the development of experimental tests and for the analytical interpretation of the resulting data.

CS III Constantinescu Marius is a chemist, specialized in gas-chromatograph analyses, in specific analyses for the determination of the composition of solid, liquid and gaseous fuels, and in the determination of their heat power. He has developed a series of procedures pertaining to these types of analyses, which are required for the RENAR accreditation of the laboratory. He was involved in the completion of the research projects by ensuring the analytical support required in the development of experimental tests. 
CS III Popescu Lucian, is economist and  provides technical support for equipment purchase.

Technician Spiridon Maria is a specialist in the development of physical and chemical analyses on the quality of water, soil and the determination of waste toxicity; she was involved in all the projects developed by the team for experimental testing purposes and the development of the relevant analyses.
Technician Iagaru Iuliana is a specialist in the development of gas-chromatograph analyses on the determination of the purity of gases, the composition of mixtures, the air purity; she was involved in all the projects developed by the team for experimental testing purposes and the development of specific analyses;
Laboratory worker Labis Mihaela was involved in the development of experimental tests under all the projects developed by the team and in the development of the relevant physical and chemical analyses.  
Computer operator Banica Maria ensured the logistic support of the team, kept records of expenditure, internal orders and travels under the projects they developed and prepared a series of documents for the project stages, which are required for the reports to be submitted to the national research authority.
Also into the team  are included the following members: Budisteanu Daniel, Ene Radu Florian and Stefanescu Elisabeta.
The results of the research carried out under the projects submitted were reflected in 35 scientific papers, which were presented at various renowned national and international scientific events, published in proceedings, CNCSIS quoted magazines and ISI recognized magazines, with a total score of influence of 6.72062. Likewise, the novelty features were protected by the submission of applications for 8 patents (2 patents were granted and other 6 applications are patent pending, the summaries of the works being published in BOPI with the forthcoming issue of the respective patents). Both the papers published in renowned ISI quoted magazines and the numerous awards and prizes granted (gold medals, silver medals, special prizes awarded at international inventions workshops in Geneva, Brussels, Moscow, Warsaw, Zagreb, Nurnberg, Bucharest, Cluj, Iasi etc.) ensure recognition at national and international level for the efforts made by the research team. The staff in the research team evolved by further training by attending master courses, courses on the system of accreditation in respect of laboratories etc. As a result of the activity they developed and the quality of the research recognized, the laboratory of physical and chemical analyses and the gas-chromatograph laboratory, which are an integral part of this research team are accredited by RENAR. 
The main objectives of the staff in the Clean Energy & Environment Directorate concern the following: Fostering access to the use of clean energy to entail minimized climate changes; the development of research-development activities to culminate with the preparation of new technologies and materials able to facilitate on the long term the reduction of greenhouse gas emissions, the increase in the capacity to adapt to the effects of climate changes; fostering sustainable development by the use of energy renewable sources. The overall research topics approached by the team concern: renewable energy sources, conservation of energy; energy from waste; the conversion of biomass and residues for the production of clean energy and eco-products; bio-fuels; the catching and storage of greenhouse gases; environment pollution, methods and mechanisms for the reduction of pollution; impact and pre-feasibility studies; the evaluation of environment protection methods; waste management, tests for the determination of toxicity, methods of recycling; treatment and reuse of wastewater; development of materials and analysis techniques with applications in the area of energy and environment area, in particular for the recycling of waste of any kind for the purpose of obtaining high value-added eco-products, the reduction of the degree of environment pollution, the production of clean renewable energies.   The development of new materials will include: selective materials for the separation/purification of gases; materials for environment applications (catalysts for greenhouse gas conversion into compounds harmless for the environment; catalysts for the recycling of solid waste; selective materials for the retention of heavy metals in the air and polluted waters; materials for the catching and storage of CO2); materials for energetic applications (materials for the recovery of hydrogen, methane from waste gases and their storage; catalytic materials for the conversion of biomass and residues into gaseous, liquid and solid energetic products).

As a result of the above, the team of the Clean Energy & Environment Directorate is employed in the research area in the development of clean technologies, new materials, waste recycling in order to obtain clean energy and to minimize the negative impact on the environment. 
BUSINESS AND TECHNOLOGICAL INCUBATOR
E13 - Team: Technological Transfer 
The aim of TT Team is research and development services  for technological transfer to economical medium of R&D ICIT results.

One of the results achieved by the technological transfer team was the establishment in 2005 of the Technological Business Incubator ITA - ICIT Rm. Vâlcea, with the mission to facilitate the initiation and development of new innovative enterprises (SMEs), based on advanced technology. 
ITA was the objective of an institutional building project of the National Programme "Development of innovation and technological transfer infrastructure - INFRATECH" coordinated by the ANCS, approved by GD no. 128/2004, accredited by ANCS as an entity of innovation and technology transfer, and part of the National Network of Innovation and Technological Transfer (ReNITT). ITA is a department with financial autonomy, without legal status, within the ICSI, and its function is regulated by GD no. 406/2003. ITA provides properly designed spaces adding up to a total area of 685 square meters, including offices for the Technological Transfer Team, 10 incubated companies offices and annexes. 


In this context, the Technological Transfer Team has the following objectives:

- ensures technical assistance and expert advice services on the application of technology, technological assessment and technological audit, technological watch, technological information; 

- fosters the competitiveness of businesses and identifies new business opportunities;

- promotes an environment that facilitates innovation and absorption of new technologies in economic sectors, attracts investors in view of implementing the R&D results;

- is seeking to achieve the transfer of technologies to the economic environment, supports the research staff in order to develop innovative SMEs start-ups and spin-offs;

- supports promotional activities relevant to science and technology areas (scientific meetings, publishing literature and promotional materials, fairs and exhibitions, etc.).

- provides assistance to inventors in order to monitor the observance of industrial property rights.

During the reference period, within the ITA, specific incubation and technological assistance activities were held for 15 companies, of which 10 companies currently operate.


The research and development activities were mainly oriented towards the technological transfer of research results achieved by ICIT - patents, technologies, new and innovative products and services - to SMEs, usually to those incubated in the ITA. 

Under the certification by the Ministry of Environment, the Technological Transfer Team is competent in performing research studies and environmental services required by traders. The research and analyses were carried out in ICIT laboratories that are RENAR certified.


The research and development activities and the technical assistance carried out by the Technological Transfer Team complied with the European standards, having implemented the integrated management system quality-environment-health and occupational safety, respectively SR EN ISO 9001/2008, SR EN ISO 14001/2005 and OHSAS 18001/2008.

The Technological Transfer Team is an interdisciplinary team: Dr. Eng. Gheorghe Titescu, CSII, coordinator, director of ITA, a specialist in isotope separation, heavy water, and deuterium depleted water, expert in heavy water systems - GS ROMAG-PROD, NPP Cernavodă; Dr. Eng. Cornelia Croitoru, CSIII, a research specialist in process modelling and development of mathematical simulation software for heat and mass exchange; Chemist enrolled in doctoral studies Nadia Paun, CSIII, project assistant manager, coordinator of industrial research testing and experimental development and software applications implementation; Dr. Eng. Floarea Pop, CSIII, a specialist in isotope separation by high vacuum and cryogenic distillation, responsible for the designing of research/experimental systems and equipment; Phys. Doina Stefanescu, CSII, a specialized researcher in absorbtion-desorbtion separations and processes modelling; Eng. Constantin Ciortea, CSIII, a specialized researcher in the separation and purification of gas mixtures, preparation of special mixtures, improvement and technological expertise; Eng. Tatiana Oprea, CSIII, SIM responsible, tracking quality plans for R&D services and technologies/products validation; Ec. Manuel Stanciu, CSIII, specialist in intellectual property and technology transfer;  Ec. Cornel Chiriac, CS III, marketing responsible, dissemination and promoting R&D results; Ec. Nicolae Marinescu-Monceanu, CS, evaluation of tangible and intangible assets, economic responsible for the R&D projects and the economic contracts.

Between 2007-2011, the Technological Transfer Team performed R&D activities in the context of INFRATCH national programs (1 project), 4-Partnerships (3 projects), 5-Innovation (1 project), 2-Capacities (1 project), SOP IEC O211 (1 project), SOP HRD D13 (1 project), OP ACB (1 project) and R&D services with third parties (9 contracts), which consisted in the development of technological services, technical assistance and consultancy for ITA incubated companies, research activities developed in partnership with members of ReNNIT based on the Program, R&D activities and technological transfer activities, assistance for infrastructure projects, participation at professional training programs, R&D services for traders, activities meant to promote and disseminate research results, organization of national and international conferences/scientific exhibitions. The results of the R&D activities were rewarded by prizes and diplomas awarded at national and international conferences and salons (Gold Medal - World Salon for Innovation, Research and New Technologies, Brussels EUREKA 2007; Bronze Medal - Invention Fair IIFME - Kuwait 2008, ANCS Award 2008 - Most Original Technological Transfer).

In order to ensure the support of activities for the next period of activity, the Technological Transfer Team submitted two funding applications in partnership with UCD and IMM, on program 4 - Partnerships/2011, with innovative objectives, transferable towards traders.

The Technological Transfer Team focuses its research activities towards the following fields:

- research, development, and technological transfer of innovative products and technologies;
- technological improvement of isotope separation processes and plants - heavy water, deuterium depleted water;
- improvement of contact elements for mass and heat exchange - high efficiency ordinate fillers; 

- elaboration of studies and analyses for environment impact reduction, monitoring and control.
2.4. Representative project
cryo-hy – a promise for the future
EXECUTIVE SUMMARY
A new research facility is going to be developed and installed in National R&D Institute for Cryogenics and Isotope Technologies Ramnicu Valcea. The Low Temperature Laboratory was thought to become the main tool for developing new technologies at very low temperatures as support for implementing new energy era. The whole concept was designed to set up and install new and advanced equipment and instrumentation which could create appropriate conditions to solve several issues which are hindrances on the way to introduce into real revolutionary energy system based on new sources


The activities which are projected to be carried on within the project are directly related to the development of a new Laboratory for Low Temperature, as a new research facility, which will be focused onto the investigations of liquefaction, storage  and transport processes for fluids (especially Hydrogen and Helium) with direct applications in the energy field.

SCOPE AND CONTEXT

Developed under the declared mission “Cryogenics supporting a new energy era” the project is setting up several directions in the field of low temperature research which are projected to produce practical technology developments and validations to support the different energy areas that the National Research Institute for Isotope & Cryogenic Technologies is already deeply involved – hydrogen-based technologies and tritium separation for fusion technology. Both are directly related to “HYDROGEN” which has been the “keyword” of Institute activity since its foundation, in 1970.  


An important remark should be fixed from the start, related to the nature of the proposed research infrastructure: the future laboratory will have a strong technological feature and will have as a focal point the development and validation of practical technologies in cryogenics and related fields which are required for the transition onto a new energy structure in the next future. Two important aspects will be strongly emphasized: the first one is related to the cryogenic distillation technology for Hydrogen isotopes separations (tritium separation and reprocessing) which are crucial aspects for future fusion technologies and Cryogenic Hydrogen storage and transport technologies, directly linked to the activities related to the transition towards a Hydrogen economy.


Two important objectives were settled within this project:

1.
Building a new research facility for low temperature technologies development and testing to support the transition towards new energy structure. 

The new proposed facility will have a large hall for liquefactions systems, specific cryostat and equipment for testing and validation Hydrogen storage and transport technologies, and three distinct laboratories:

· Micro - structural investigations laboratory

· Cryo-measurements laboratory

· Superconductibility and related applications

2.
Upgrading the existing Hydrogen isotope cryogenic distillation system  

The whole concept was designed to set up and install new and advanced equipment and instrumentation which could create appropriate conditions to solve several issues which are hindrances on the way to introduce into real revolutionary energy system based on new sources.  

PROJECT OBJECTIVES
A.
DESCRIPTION OF THE VISION “CRYOGENICS SUPPORTING A NEW ENERGY ERA”

Low temperature physics and engineering was considered for many years a more “exotic” topic which is too far away from the day-by-day reality. The few practical applications which come across into the human life were isolated and had limited action. However, the prospective impact of cryogenics- physics and engineering of low temperature (by low temperature meaning lower than 100 K) was evaluated as huge with applicability into various ranges.

The concept we are trying to enforce by the development of this project is that the new energy era needs support from various field of technologies and cryogenics is far from being the last one.  We started from the supposition that both global and local emissions of pollutants create a strong demand for more sustainable future energy strategies. Hydrogen as an energy carrier has been suggested as an important element in a medium to long-term perspective. The roadmap to the hydrogen society is still unclear. There are a range of technological, financial and political barriers that need to be addressed, but there seems to be an agreement about going there. Now, considering this basic hypothesis, it should be emphasis that two of the main technological challenges to create an infrastructure for this energy carrier are the transport and storage required. Here, the support of cryogenics is more than welcome and by this project, we are trying to create the instrumental framework to develop new technologies for this kind of applications.  

The new energy era is also “sustained” by low temperature technologies also in the field of another energy approach – fusion technology. As we will explain bellow, a major issue for fusion technology is water detritiation technology, where the applicant institute is recognized as a strong research partner into the large project for the first fusion reactor – ITER. The experimental basis for water detritiation technology is cryogenic distillation. Hence, the cryogenics activity becomes a strong support for this particular application into fusion technology. Obviously, this is not the only one low temperature physics and engineering activity which come across into fusion area. Superconductivity has a major impact onto the entire fusion process and this is foreseen as a second stage of the research activity which could be developed within the new center.

A special emphasis is projected to be given to one of the most noteworthy phenomena from the impact point of view between the low temperature processes - superconductivity. The benefits of superconducting grid technology are within reach. Fundamental research in superconductivity has an important role to play in establishing an efficient, reliable, and secure electrical distribution system to meet the rapidly growing demand for electricity and decrease the number of large-scale and local blackouts and power fluctuations.

Moreover, a new concept which is strongly motivated in the last period, and would like to create a complex system which could “transport” energy as hydrogen and electricity within the same structure, is proposed to be particularly investigated and developed at pilot level.

B.
TECHNOLOGIES RELATED

As it was already underlined, the new Low Temperature Laboratory will allow the developments of new research activities and the enhancement of the existing experimental installation which are in use at the host beneficiary institution. The two directions, which were evaluated as the most probable “line of attack” on the new energy society roadmap, at worldwide scale, were considered: nuclear energy and particularly fusion process and hydrogen energy with a special stress onto the enhanced use of the renewable energy systems (RES).  

The basic idea of this project is to set up and install an entire range of equipment and instrumentations which will be the experimental basis for development and testing new technologies in the field of hydrogen (including its isotopes) use for energy applications.

It should be emphasized that the entire range of research activities which are planned to be carried on in the new facility is related to the low temperature technologies development and validating, applied for new energy systems. When we are referring to new energy systems, two major research directions, NRDICIT Ramnicu Valcea had a major contribution in the last ten years, were considered. The first one is directly related to the fusion technology; hydrogen isotope cryogenic distillation is the major method for water detritiation technology, essential part of the entire fusion complex. Another research topic which will be the spotlight of our technology development activity on short and medium term is related to the implementation of hydrogen energy strategy.  A series of new technologies are foreseen to be developed within the new research facility starting from new onboard hydrogen storage solutions until materials behavior investigation at low temperatures. Another assigned task associated to the building the new hydrogen economy, especially for this transition stage, is to incorporate and integrate both known energy carriers: hydrogen and current electrical energy system. The development of a hydrogen economy with a focus on transportation and storage of hydrogen in liquid form gives a unique opportunity to introduce superconductivity on the global scale into virtually every area of human activity, transport and households.

It is well-known that now in Romania, there is a strong movement to make science and technology “more relevant” and at the same time, the country’s and the general’s energy problems were coming into focus. This project proposal reacts to these pressures by instituting these different programs in applied superconductivity, two of them being of primary importance:  investigation and development at laboratory scale of an superconducting magnetic energy storage (SMES) for load leveling and peak-shaving electric power delivery by the electric utility companies and the second, with objective to provide direct current superconducting power transmission lines able to carry large power loads underground, over long distances and with high efficiency in direct relation to the use of RES.

C.
RESEARCH ENVIRONMENT

Although applications to energy systems now provide the major motivation for research and development in low-temperature technology, the initial impetus for this kind of work on a large scale at temperature bellow 70 K arose from other field of interest.

There are proposed several research directions which will be developed on the basis of low-temperature technologies. Each of this direction is directly related to one of the development strategy which is considered to be feasible on medium and long term for the future energy economy and has a strong impact onto the implementation of a first stage of progress on that route:

· Cryogenic support for Fusion energy and particularly for fuel cycle – water detritiation systems

· Hydrogen storage and transportation – cryogenic approach especially for mobile applications.

· Material testing and design optimizations for liquid hydrogen system for future   hydrogen – based economy

· New liquefaction concept and experimental systems development for hydrogen.

· Superconductivity technologies related to power distribution and new energy storage systems.   
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 These proposed research & development activities are seen as a higher-level continuation of the previous activity within the applicant Institute, as topic of interest (fusion, hydrogen-based economy, etc.) but also as working area – cryogenics. Few worlds about the environment research for each of these topics are given bellow.

Technical description of the project

The project analyzed within this feasibility study has two major objectives: one is the upgrading of the hydrogen isotope separation (Deuterium and Tritium) experimental pilot plant, which concerns the cryogenic support for column distillation and the second one is the development of a new Low-Temperature Laboratory which includes a new building, equipment and instrumentation related to it. Both objectives have the same topic – cryogenic physics and engineering and for that reason they were included within the same project. The major function of the proposed cryogenic facility is to create added-value in the field of low temperature research to support the transition towards a new energy structure. The two major activities of the National Research & Development Institute for Cryogenic and Isotope Technologies Ramnicu Valcea, within energy area, are related to hydrogen isotope separation for fusion technology and hydrogen-based technology. Therefore, the proposed location of new facility is inside the applicant Institute (fig.) between the National Center for Hydrogen and Fuel Cell and Water Detritiation experimental pilot plant.

Taking into account the planned structure of the Low-Temperature Laboratory, there are three distinct subgroups which will be created:

· Cryogenic engineering, which will deal with the large refrigeration and liquefaction system and will manage the experimental cryogenic activities, which will take place especially in the large cryogenic hall. 

· Superconductivity applications

· Micro-structural and analytical investigations 

EXPECTED OUTCOMES OF THE ACTIVITIES WHICH WILL BE CARRIED ON WITHIN THE NEW FACILITY

A whole list of the expected results of the research & development activities which will be carried out having the support of the new facility was already defined and conveyed. The new Low-Temperature Laboratory developed having the goal of supporting the open research activities of National Research & Development Institute for Cryogenic and Isotope Technologies Ramnicu Valcea in the field of new energy systems – fusion and hydrogen-based technologies, is seen as a unique facility to create an added value in the trial of creating and implementing a new energy society based on scientific support.

 In agreement with the items discussed above, there are several topics that we are expecting to achieve results on medium and long term after accomplishment of this proposed project:

It could be noticed also that the different types of activities which are foreseen to be carried out in the new facility or as a result of the new equipment which are going to be acquired are focused onto low-temperature range of research but extremely diverse as technological impact. Moreover, the activity within the new Low-Temperature Laboratory is planned to have a social impact by performing actions related to public awareness. Taking into account the unique feature of this proposed laboratory, and its peculiar profile, it is considered that this kind could support better the R&D activities by dissemination of the potential and capabilities of these high-technology equipment to the large public.     

Visibility to the outside world

It is foreseen that the new research facility, which is thought to be one of the largest in Europe in this field, will became a standard in cryogenic technologies development on international scale. Experiments developed at temperatures bellow 4 K will become possible, for the first time in Romania and will create the possibility to the entire scientific community to work in this range. The new laboratory is foreseen also to be a strong educational center and a good opportunity to promote the research at national and European level.   
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