ICEMENERG

SELF- ASSESSMENT REPORT 
About ICEMENERG
The Energy Research and Modernizing Institute - ICEMENERG was established in 1974 by uniting two entities: The Energy Rationalization and Modernization Enterprise – IRME (set up in 1960) and the Electro-energy and District Heating Research Institute – ICENERG (set up in 1967). ICEMENERG had two subsidiaries, one in Sibiu and the other in Craiova. After 1990, 4 companies, including the Sibiu subsidiary, were, step by step, separated from ICEMENERG.
In the course of time ICEMENERG had different legal forms: department research institute, central research institute, research, studies and engineering group, national research and development institute, joint stock company. At the same time, it has also been under diverse subordinations: of the Ministry of Electric Energy, RENEL, the State Ownership Fund, Ministry of Industry and Resources, Ministry of Economy and Commerce. Since 2003 ICEMENERG is a subsidiary of the National Company Transelectrica. 

In 2010, ICEMENERG became the National Energy Research and Development Institute, within the Ministry of Economy, Commerce and Business Enevironemnt, according to the GD 925 of 01.09.2010. Due to a litigation with Transelectrica Company on a piece of land and in te absence of MECMA decision to appoint a new Board of Administration, the application of this Government decision was delayed.
During its entire existence, ICEMENERG has preserved unaltered its basic research and engineering activity, as it is defined at present in the CAEN Code 7219: the research and development in physical and natural sciences, innovation, studies, development strategies. At the same time, ICEMENERG field of activity namely research and engineering in the field of processes and equipment for the production, transport, distribution and utilization of electric and thermal energy, environmental protection against the effects of the energy processes and equipment and substantiation of the energy strategies, has remained unchanged.
1. Administrative structure diagram of the institution

The institute is managed by an Administration Board, the General Director and other 4 executive directors.

There is a series of administrative offices and departments under the subordination of the General Director. Within ICEMENERG there is also an Editing House which is subordinated to the General Director and is coordinated by the Scientific Secretary.
The research activity is coordinated by the Scientific Council and the Scientific Secretary.
The research structure is organized by types of energy equipment and processes. There are 4 centers each managed by a Center Director with executive attributions. Each center includes laboratories or research sections. Thus, there are 13 laboratories and sections including 11 main research groups. In general, the research and engineering groups are overlapped on the administrative structure.  
The research teams carry out research activities and, in parallel, engineering activities – laboratory or in situ measurements and tests probe, respectively. The engineering teams mainly carry out engineering activities, but they have also got the capacity to carry out research as well.
Functional Organization Chart:

Board of Administration
General Director - Gheorghe Olteanu
Scientific Council 
Scientific Secretary - Dan Zlatanovici, PhD
Department directly subordinated to the General Director:

Contracts Office, Head of office – engineer Ion Craciun
Integrated Quality-Environment Department - engineer Mircea Vasile

Human Resources Department – Adriana Burgui 
Legal Office – Viorel Moraru 

Internal Audit Department -  

Economic Direction, Director - economist Ecaterina Duşe
Investments and Administration Office, Office head - engineer Constantin Solomon

Financial-Accounting Department – 

The Biomass –Based Economy Center (CEBB), Director - engineer Mircea Ghiţulescu     

New Material laboratory (LMN), Head of Lab – engineer Lelian Cioroianu
Environment, Eco-technologies and Biomass Section (SMEB), Head of Section – engineer Angela Stanca
Energy Efficient Utilization (LUEE), Head of lab – engineer Mariana Bărbuţă
Technology of Energy Information, head of lab – mathematician Zachie Frăţilă
Energy Efficiency Center (CEE), Director - Ion Dan Ionescu, PhD 
Electric Equipment, Substations and Networks Section (SESR) Head of Section - Popa Badea, PhD
Energy Policies Lab (LPE), head of lab – engineer Maria Rugină
Oil lab (LU), head of Lab – engineer Manuela Tocaci
Medium Voltage lab (LMT), head of lab – 
Great power test lab (LIMP), head of lab – engineer Irina Racoviţan
Material and Equipment Expertise Center (CEME), Director -  Adrian Adam PhD  
Thermo-mechanics Section (STM), head of section – engineer Ion Bărbieru
Metal Expertise and Diagnose (SEDM), head of section – engineer Gheorghe Grecu
Renewable Energy Center (CER), Director - engineer Gheorghe Păuna   
Hydro Automation and Electric Machines Section (SAHME), head of section - engineer Rodica Zlatanovici
Renewable Energy Sources laboratory (LSR), head of lab – engineer Vasile Pleşca
Impact Monitoring and Evaluation lab (LMEI), head of lab – engineer Nicolae Simion
ICEMENERG Center Craiova – suspended at present
ICEMENERG Editing House, head of the Editing House - Roxana Patrichi 

Research teams:
E1-New Materials
E2-Environment and Eco-technologies

E3-Energy efficient utilization

E4-Electric systems

E5-Chemistry, environment and electric environments

E6-Electric generators and hydro turbine

E7-Energy policies

E8-Thermo mechanical equipment

E9-Environmental Impact Monitoring and Evaluation
E10-Renewable Energy

E11-Metal expertise and diagnostic

Scientific Council
Throughout its entire existence, in ICEMENERG there existed and functioned a Scientific Council. The existing Scientific Council was elected according to the Regulations for the Organization and Functioning of the Scientific Council of the National Energy Research and Development Institute - ICEMENERG, through secret vote, by all the employees, graduated from higher education institutions, on 21 Oct 2010.

The Scientific Council is made up of 6 lawful member (General Director, Scientific Secretary and the 4 Center Directors) and 9 members, elected from among the ICEMENERG researchers. At the meeting of the Scientific Council of November 3, 2010, the Chairman and the vice-chairman of the Scientific Council were elected. The Scientific Council convenes every 4 months. 
Scientific Council List
Chairman:

Zlatanovici Dan, PhD (Scientific Secretary)   
Vice-Chairman  
Rugină Vasile, PhD
(CS1 CEE)
Members:  Engineer Olteanu Gheorghe (General Director), Adam Adrian, PhD (Director CEME),  Ionescu Ion, PhD (Director CEE),  Engineer Ghiţulescu Mircea
 (Director CEM), Engineer Păuna Gheorghe (Director CER), Engineer Grecu Gheorghe (CS3  CEME), Engineer Grigorescu Silvia (CS2  CEME),  Engineer Stanca Angela (CS1 CEM), Engineer Şerbănescu Agnes (CS1 CEM),  Engineer Cioroianu  Gabriela (CS1 CEM),  Engineer  Zlatanovici Rodica (CS1 CER),  Engineer Stănculea Adina (CS3 CER), Engineer  Pleşca Adrian (CS3 CER)
2. General activity report of the institution 

The scientific activity of ICEMENERG has been carried out through projects from the programmes of the national RDI plan, the sectoral plans of the Ministry of Economy, Commerce and Business Environment, the international programmes, including the European ones and the research plans of the great electricity companies from Romania (CN Transelectrica, SC Hidroelectrica, SC Termoelectrica, Energy Complexes, etc). All the research projects have been obtained by participating in national and international competitions or tenders on the SEAP (for the research plans of the great electricity companies). All the research project results have been applied in the energy sector. The research has been carried out within consortia including Universities, other research institutes, companies (or their subsidiaries) beneficiaries of the results, where ICEMENERG was either coordinating partner or executing partner.
Some of the research results have facilitated the development of engineering services, used by ICEMENERG itself. These engineering activities have ensured a source of income that has enabled the institute to survive in the conditions of the economic crisis that started in 2009. At the same time, these engineering works led to an increase in the competence and prestige of the researchers from the institute that came in direct contact with the realities from the energy equipment operation. From the financial point of view, the research activity has represented about 57 % of the total turnover in the period 2007- 2010.
The main R&D directions in the institute in the period 2007-2010 were:

· New methods and  equipment for the special testing of the energy equipment 
· Technologies and algorithms for the on-line and off-line diagnosis of the energy equipment
· Modernization, rehabilitation, repair solutions;

· Models and calculation programs, energy data bases
· New materials for maintenance;

· Methods for the reduction of the energy equipment and processes environmental effects 
· Energy efficiency solutions in the industrial, tertiary and residential sectors;

· Substantiation studies for the energy strategies and forecasts;

· Technologies for the utilization and implementation of the renewable energy sources: solar, wind, biomass.

· Development and/or review of norms, standards, technical conditions, instructions, regulations relating to the manufacturing, operation and repair of the energy equipment;

The main engineering services carried out by ICEMENERG in the period 2007-2010 were:
· Commissioning, warranty and performance tests on the energy equipment;

· Specific measurements in laboratory and “in situ”: electric, dielectric, mechanic, thermal, chemical, ventilation, flow, metallographic;

· Technical expert analyses, diagnoses, technical analyses, consultancy;

· Energy balances, environmental balances, environmental impact studies, environmental management systems for the great consumers and the municipalities;

· Editing, technical editing, printing of publications in the field: monthly reviews, bulletins, books, norms, specifications, etc. (within ICEMENERG Editing House).

Mention should be made that in 2008, the Scientific Council and the institute executive management decided to get more substantially involved in the renewable energy field. Thus, through re-organization a new center for renewable energies was established.
The evolution of the synthetic economic-financial data from the profit and loses account in the period 2007-2010 is given in the table below:

	Indicator / year
	2007
	2008
	2009
	2010

	Total income        (thousand lei)
	 17458
	17784
	10280
	11200

	Total expenses    (thousand lei)
	17121
	17395
	11429
	11179

	Gross result of the exercise  (thousand lei)
	337
	389
	-1149
	21


It should be underlined that in 2009 the revenues registered a sharp decrease due to the economic crisis that had strongly influenced the economy on its whole and led to the drastic reduction in the allocation of funds to the R&D activity, both at the governmental and the great energy companies’ level. At the same time, due to the crisis, the majority of the economic agents from the energy sector reduced the funds allocated to the research plans. For the institute that meant that the financial exercise in the respective year registered losses irrespective of the efforts made for the concluding services/works contracts and diminishing the expenses. If the institute did not have the engineering activity, the losses would have been incomparably greater.

In 2010, as a result of the efforts made, an improvement in the institute financial situation is to be noticed meaning that the financial situation balancing was successful and even a small profit was obtained. Of a great help, to this goal, was the fact that in 2010 the institute managed to win and contract three important projects (two POS DRU ones and a POS CCE one), a fourth one being also contracted on POS DRU in 2011. These contracts influenced the institute activity in 2011, as well.

Unfortunately, at the end of 2011, SC Hdroelectrica SA, an important beneficiary, invoked force majeure due to the drought, and postponed billing in the IV quarter, 2011 and in the first quarter 2012, therefore creating new financial difficulties for the institute.

In the period 2007 – 2011 ICEMENERG finalized 12 projects as a coordinator and 18 projects as a   partner in the Excellence Research Programme (CEEX), won and finalized 7 projects as coordinator and 12 projects as a partner from the programmes of the National RDI PLan 2 (PNCDI 2), and won and finalized 7 projects as a coordinator and 4 projects as a partner from the sectoral plan of the Ministry of Economy.  At the same time it won and is carrying out 3 projects from the POS DRU programme and a project from the POS CCE programme and 6 projects from that of the Ministry of Economy.
In the same period ICEMENERG won and completed 106 projects from the research plans of the electricity comapnies: CN Transelectrica, SC Hidroelectrica, SC Electrica , etc
In the period 2007 – 2011, ICEMENERG participated in the International Project „EFONET” from the FP7 programme, won and finalized international projects: „Monitoring of EU and national energy efficiency targets - ODYSSEE-MURE”, and  „EURO-TOPTEN PLUS” from the Intelligent Energy-Europe Programme and the project „European ICT network  for Energy Efficiency” from the  Information  and Comunication Technology Programme.
In 2008 ICEMENERG won is developing, as a partner, a international FP 7 project - IRIS CP-IP 213968  IRIS "Integrated European Industrial Risk Reduction System”. 
In 2011 ICEMENERG won the international projects from the Intelligent Energy Europe , EURO TOPTEN MAX programmes  and „Monitoring of EU and national energy efficiency targets - ODYSSEE-MURE 2010”,  new projects,  similar to the projects mentioned above.
All the research and engineering activities that are carried out in ICEMENERG are developed under the quality standards and have on of the following certifications:
Certifications:
· SRAC and IQnet certification, according to ISO 9001, no. 308, ISO 14001 no.1703 and  OHSAS 18001 no. 794 for research and development, engineering, diagnosis, consultancy and information-documentation activities in thermo-energy, hydro-energy, electro-energy, environmental protection, information technology, automation fields.
· RENAR accreditation for carrying out tests in the field of metallic materials (no. LI -407), technological waters and solid and liquid fuels (LI- 359), parameters and performances of the thermal power (LI - 074), electric energy (LI -145), medium voltage (LI - 678) installations, electro-insulating oils (LI- 679),  electric generators (LI 776)
· ISCIR authorization for non-destructive examinations of the mechanical installations under pressure and lifting installations, by means of magnetic powders (no.303), ultrasounds (nr.344), penetrating liquids  (no.444), width measurements by means of ultrasounds (no.419)
· Habilitation from the Ministry of Health (no.99)  to carry out occupational noxes determinations, from the Ministry of Environment (pos. 36) for environmental reports and balances and authorizations from ANRE and ARCE for developing thermal and electric energy balances.
Major achievements (results)
A major achievement in the thermal energy field was the development of a modern and efficient combustion system, ecologically clean, economical and with low emissions of the NOx type, that can be adapted to the used fuels and the corresponding furnace type for the boiler combustion installations. The theoretical and experimental research was carried out in partnership with the Polytechnic University Bucharest and SC Termoelectrica, and the results were applied to 2 50 t/h boilers from a thermal power plant. The solution, conceived in ICEMENERG, led to the NOx emission reduction by about 25-30% against the initial situation. The solution makes the object of a registered patent application.
In the renewable energy field a major achievement was the development of the testing technologies for the verification of the Network Code imposed to the dispatchable power plants (novelty in the EU). Mention should be made that, in comparison with other EU countries with tradition in wind power plants, but where such plats operate within local networks, in Romania these plants operate within the national system and are connected to the electricity grid (400 kV). The research required theoretical and experimental studies (on ICEMENERG pilot installation). The results resulted in testing procedures that were applied for the first time by ICEMENERG to a wind power plant from Fântânele –Dobrogea, the 300 MW stage. At present all the companies carry out such tests, have taken over these procedures from CN Transelectrica SA (that financed the respective research).
A major achievement in the field of environmental protection in the energy sector was the development of a modern, post-combustion technology for the CO2 capturing from the gas emissions generated by the energy industry by absorbent structures of the molecular zeolite sieve type. A semi-pilot installation, for purifying the CO2 from a flue gas flow of 90 m3 /h from the energy industry was developed. The technology was homologated and the technological transfer to the SC Uzina Termoelectrica Midia SA company from Navodari was performed. The results make the object of a registered patent application.
In the field of the chemical materials for maintenance in the energy sector new chemical highly efficient, ecological materials for the protection against fire and corrosion of the energy equipment operating in severe stress environments have been developed as a result of the research carried out.
The recipes of these materials have been transferred to certain companies (IRMEB, ICEMENERG Service) that produce them for the electricity companies. Based on these research works 7 patents have been obtained of which 3 have been awarded 9 medals in all at the international invention salons: the Salon from Geneva, 2 gold medals in 2008, 1 bronze medal in 2009, the Eureka Salon, Brussels, 2 silver and 1 bronze medal in 2008, Inventika Salon Romania, 2 bronze medals in 2008, Salon from Zagreb, 1 gold medal in 2008, Salon PRO INVENT – Cluj-Napoca in 2010,   the gold medal for a group of inventions. In 2008 within the International Invention Salon Inventika Romania, two researchers from the respective research group were awarded the gold medal of the World Organization for Intellectual Ownership (WIPO) for the "Best Woman Inventor" 
In the IT field a major achievement is the URMECO method and calculation program. This is an information system of the MIS type for monitoring economic and energy efficiency in the thermal power plants. The system is made up of complex methodologies and mathematical models for the determination of the technical and economic indicators (specific fuel consumptions, own technological consumptions, production costs, deviations from the norm values, etc), corresponding to the technological process of electricity and heat production. The system has been implemented in almost all the thermal power plants from Romania. It was registered at the patent Office OSIM as the URMECO trademark.

In the field of new energy equipment testing, a major achievement was the introduction of the on-line and off-line measurements of the partial discharges in the stator insulation of the high voltage electric generators, the development of a laboratory specialized in dielectric measurements and its RENAR accreditation. At present, the laboratory is carrying out periodic or prophylactic measurements on about 15 - 20 generator annually. It is an example of the way in which the results of a research work have enabled development of services that are used by the institute researchers themselves. 
Significant investments

The evolution of the synthetic data on the investments in the period 2007-2010 is presented in the table below:

	Values /year
	2007
	2008
	2009
	2010
	2011

	Total        (thousand lei)
	3846
	3454
	1299
	16
	0

	Of which  -  equipment
	2377
	1269
	1233
	16
	0

	                  - buildings
	1296
	2055
	0
	0
	0

	                  - other
	173
	130
	66
	0
	0


In 2008 the main investment consisted in repairing and modernizing the buildings of the Bucharest and Craiova headquarters. Thus, the roofs were repaired and the old windows were replaced by new ones thermally insulated and the façade, as well as the conference hall, were renovated, the building thermal substation was modernized, the furniture was replaced, an electronic system for the institute perimeter monitoring, as well as a sensor lighting system on the hall ways were introduced. The supply institute supply with electricity, water and heat was separated from that of SC ICEMENERG Service. All these were entirely financed (100%) from the investment funds of the Ministry of Economy. 

In the period 2007- 2009 the main investments in research equipment surpassing Euro 15, 000 euro were the following:

· Pilot / demo installations in the RES field made up of:
· A photovoltaic installation with an installed power of 8 kWp;

· A hybrid photovoltaic- wind installation with an installed power of 7.2 kW, including a 5 MW wind turbine and a series of photovoltaic panels whose power amounts to 2.2 kW;

· A heat pump of 40 kW that can be used both for heating and cooling 

· A solar-thermal installation with vacuum tubes with an active area of 15 m2 producing 1000 l of hot water.

· Hardware and software equipment for the modernization of the computer network 
· Mobile installation for wind measurements
· System for the solar- wind measurements
· Automatic double beam system for the analysis of the elementary structure of the solid and liquid fuels
· Gas cromatograph for the analysis of the gases dissolved in the electro-insulating oil 
· On-line analyzer of the partial discharges in the stator insulation of the electric generators, 
· Auto-laboratory for the measurement of the medium and high voltage circuit breakers by on/offline and thermo-vision methods
· Calorimeter for determining the calorific power of the liquid and solid fuels
In this period a great number of instruments and research equipment were acquired but at lower costs than Euro 15,000.  Their acquisition was financed especially from the research projects, therefore practically modernizing the entire material base of the institute.
The degree most of the research apparatus and equipment are utilized reaches 80 -100 %. Mention should be made that these apparatus and equipment are used both in the research and engineering activities.  In 2010 and 2011, the investment volume diminished to zero on the background of the economic crisis. 
Considering the social responsibility direction the following investments financed from subsidies to investments have been carried out and completed: the development and endowment of a dentist’s, the development and endowment of a fitness hall, development of a parking place for the employees and the development and endowment of 5 studios for the new young employees 
The research personnel 
The evolution of the statistic data on the research personnel in the period 2007-2010 is gicven in the following table:

	Year
	2007
	2008
	2009
	2010
	2011

	Total R&D personnel, certified
	56
	50
	40
	34
	47

	 of which senior researchers (first level scientific researchers CS1) 
	25
	22
	22
	17
	19

	Total technological development engineers  
	17
	15
	13
	9
	9

	Auxiliary personnel (higher education and high school education )
	104
	87
	73
	58
	44*

	Total personnel that obtain revenues from the RD activity 
	177
	152
	126
	101
	100*

	Administrative employees
	37
	35
	35
	30
	25

	Total general
	214
	187
	161
	131
	125


  *) Are included and the five editors and workers who work in publishing house




  
It should be mentioned that the number of the personnel from ICEMENERG has permanently decreased - in 4 years the personnel diminished by 41%.  The most important diminishing was registered in the auxiliary and administrative personnel. From among the researchers, several PhD students have left after they presented the doctoral dissertation.  The main causes of the personnel decrease are: retirement at the required age or transfers to the electricity companies or private companies that offered much higher salaries than the institute could afford and administrative positions. Another factor that favored the researcher leaving the institute was the great number of business travels to the power plants and electric substation from all over the country, necessary for carrying out the research and/or engineering works.
Nevertheless, a number of highly experienced specialists are still working in the institute, some by giving up retirement, others by entering into cooperation contracts.
The institute has made great efforts for attracting young graduates to work at ICEMENERG. The institute offer included accommodation over long periods of time until solving the dwelling problem, payment of master’s and doctorship’s taxes (provision included in the collective work contract) and attractive salaries for the ones that were going to work within the PNCDI 2 projects or structural funds.
In these 4 years, it was rather difficult to make a selection:  some candidates had a low level of knowledge in their field, others, whose level was satisfactory, did not integrate into the research teams and left after several months. Nevertheless, a series of candidates have successfully integrated and become reliable researchers. 
In the period 2007 – 2011, 34 fresh graduate engineers were hired, of which only 18 have stayed.
In 2010 a competition for occupying the position of a senior researcher level I was organized that was finalized with the confirmation of the candidate by MECTS order no. 4506 of 22.07.2010.
In 2011 a competition for the promotion to the scientific researcher and scientific researcher level III positions was organized. The competition promoted 8 engineers to the scientific researcher position and 8 scientific researchers and engineers to the position of scientific researcher level III.
At present, in ICEMENERG there are 10 PhD, 3 PhD students and 1 university professor (MEN order 4742/1999). All the researchers that completed their higher education studies in1995 have got at least a master’s. 
The researchers from ICEMENERG are members in the following professional associations:
· CIGRE - International Council on Large Electric Systems (Paris) -  2  and members of the Study Committee A1 Electric generators
· CNR-CIGRE  - Romanian National Committee of CIGRE  -  2 

· CNR-CME - Romanian National Committee of World Energy Council  – 12

· CER - Romanian Electro-technical Committee  of IEC  –14
· BENA – Balkan Environmental Protection Association - 4
· EURACHEM Association Romania - 4
· ARA –Romanian Water Association  - 4
6 ICEMENERG researchers are members of the Technical Committees of the different national and international conferences in the energy field: FOREN - WEC Regional Energy Forum, Neptun, CIE  -  Conference of Energy Engineering  - University of Oradea – annual,  WESC -  World Energy System Conference -University of Targovişte – annual,  Symposium CIGRE Beijing China  - 2011,  CIGRE conference Bucharest  - 2011

Dissemination and popularization of the research results
Dissemination of the results of the research work carried out by the ICEMENERG researchers was accomplished through the paper publication in the reviews, participation in the national and international conferences, participating with stands at different exhibitions from our country and from abroad and organization of symposia. 
In general, the scientific manifestations organized in Romania were preferred as they enjoy  the large participation of the electricity companies and of the research institutes from Romania and have facilitated the establishment of partnerships and consortia (and co-financings) for the research projects from the National RDI Plan and the research plans of the respective companies. 
Thus, the researchers have annually participated with paper presentations and exhibition stands in about 5-6 conferences and symposia in Romania and in 2-3 international conferences, and they published 286 papers. At the same time, in the analyzed period, ICEMENERG organized 3 scientific symposia, 1 international Congress and 6 workshops at its Bucharest headquarters. 
In the analyzed period, the researchers published 28 papers in the ISI ranked Romanian and foreign reviews, 50 papers in the Romanian CNCSI ranked B reviews and the Romanian and foreign reviews included in the international data bases. From among the Romanian reviews the monthly review the Energy Technologies (CNCSIS ranked B) edited, published and distributed by the ICEMENERG Publishing House in 300 copy circulation (in 2007-2008 the circulation amounted to 600) in the energy sector was the preferred one. The researchers published 11 books at ICEMENERG Publishing House and another one abroad disseminated in the energy sector. The researchers have also published 100 reports to the international scientific sessions, among which one session recognized by the Australian Research Council
Note. In the list available on the internet the Australian Research Council („Ranked conference list” http://www.arc.gov.au/xls/ERA2010_conference_list.xls) is included only in 9 conferences from the total of 1952 conferences in the energy field 
3. Activity report by team (maximum 3 pages per team)

3.1. Activity report by team E1 - New Materials 
Activity in the past 4 years, qualitatively and quantitatively

The New Materials team is part of the New Materials Laboratory 

Team profile – research and development of new material and establishment of new technological solutions for sustainable development and energy equipment maintenance:

· Advanced composite materials with polymeric matrix and special micro and nano-structured fillings with superior properties;

· Coatings highly resistant to aggressive environments, wear, friction, thermal and mechanical stress;

· Adhesive materials for micro and macro applications;

· Anti-corrosion protection materials for the energy equipment;

· Intumescent protection materials and fireproof systems for fire proofing.

In the past 4 years the research team has developed research projects and directly awarded contracts totaling RON 1807836 (420426 EURO) annually, of which RON 1787640 (415730 EURO) from research. 

	
	2007
	2008
	2009
	2010
	Average

	Total  (lei)
	1845000
	1018426
	601700
	3766218
	1807836

	Research
	1670000
	940476
	1349452
	3190630
	1787640

	Directly awarded contracts and structural funds POSDRU
	175000
	77950
	0
	575588
	207134.5


In the period 2007-2011, the New Materials team carried out complex projects from the national research programmes and plans, thus carrying out multi-disciplinary research in large partnerships with prestigious universities and national institutes. The projects tackled the material technology field, the multi-disciplinary research involving the research and modeling, patenting, omologation and technological transfer of the materials for the multi functional applications.

The research activity from the past 5 years has had the following results:

· 3 ISI papers
· 1 paper in reviews classified and included in international data bases 
· 13 papers  in CNCSIS reviews
· 1 volume of works in English 
· 25 papers presented at conferences, of which 18 are papers presented at international conferences
· 6 invention patents  

· 12 research projects of which:

· 1 top project financed from Axis 2 POS CCE

· 5 CEEX projects 

· 3 PNCDI 2 projects 

· 4 projects from the research plans of the electricity companies 
· 4 products transferred to the economic environment
· 2 POS DRU projects
Major developments 

CEEX project finalized in 2008: Eco materials based on knowledge for the protection against fire with sectoral and cross-sectoral applications.

The project aimed at developing knowledge - based eco thermal foaming anti –fire materials that could be used in sectoral and cross-sectoral applications for protecting the metallic surfaces, plastic materials and concrete. The developed anti-fire ecological thermo-foaming paint has no solvents and halogen products in its composition, does not require adhering primers when it is applied and is highly resistant to fire. The prototype was homologated and the technological transfer to the co-financing economic agent was made.

Results: 1 homologated product transferred to the economic environment, 1 ISI paper, 2 papers in CNCSIS papers, 3 papers in International Conference proceedings volume, 3 papers in National Conference Proceedings volumes, 1 workshop, 1 Patent of Invention  no. RO 122857/B1/30.03.2010. 

The patent was awarded important prizes at the International Invention Salons: a Special Prize awarded by the Russian Federation, 2 gold medals and 2 bronze medals.

CEEX project, finalized in 2008: New anticorrosive protection highly efficient materials with cross-sectoral applications used in severe complex stress environments
The project objective was to develop new, highly efficient anti-corrosive materials with cross-sectoral applications used in severe complex stress environments. The protection materials developed within the project can be used in different industrial fields (energy, chemistry, constructions, transport, etc.) for the anti corrosion protection in extreme operating conditions (temperature, aggressive chemical environments, abrasion, thermal and mechanical shocks, etc.) and increase the lifetime of the protected equipment. The protective anti-corrosive films insulate the surfaces they are applied on against the impact and erosion, prevent and control the corrosion attack and prevent the formation of corrosive deposits thus reducing the losses. The prototype was homologated and the technological transfer to the co-financing economic agent was achieved.

Results: 1 homologated product transferred to the economic environment, 2 papers in the CNCSIS reviews, 2 papers in the International Conference proceedings volume, 1 workshop organized, 1 Invention Patent no. RO 125308/B1/2011. The Patent of Invention was awarded a silver and a bronze medal at the International Invention Salons.

CEEX project finalized 2008: New anti-corrosive materials for the protection of the metallic combs of the rotating air pre-heaters from the energy installations. 

The objective of the project was o develop a new anti-corrosive material for the protection of the steel combs that form the heat exchange mass between the flue gases and the combustion air at the rotating air  pre-heaters (RAP) of the steam boilers. The technical problem that the project solves consists in developing polymeric compositions able to ensure protection in a very corrosive environment at a relatively high temperature, flexibility, adherence, and optimum conditions for achieving the heat transfer, reducing the heat loss towards minimum. Thus, an efficient protection of the rotating air preheaters is achieved which results in the optimization of the operation activities in the energy installations.

Results: 1 homologated product transferred to the economic environment, 2 ISI papers, 2 papers in CNCSIS reviews, 6 papers in International Conference proceedings volume, 3 papers in National Conference Proceedings volumes, 1 workshop, 1 Invention patent no. RO 123326/B1/2011 

The patent of Invention was awarded 1 gold medal, 1 silver medal and 1 bronze medal at the Invention Salons.

Project PNCDI 2-Partnerships, finalized 2011: Durable protection solutions for the copper-aluminum contacts from the electricity transmission installations for ensuring energy security and efficiency
The project aimed at developing a solution for the protection against corrosion of the electric copper-aluminum contacts, durable and thermal resistant for increasing the performances of the electric energy transmission installations from the critical infrastructure and diminishing the maintenance costs by reducing the remediation time in case of advanced deteriorations. The materials developed within the project ensure the increase of the electricity production, transport, distribution and supply installation lifetime, preventing unforeseen accidents in operation. 

Results: 1 homologated product transferred to the economic environment, 1 ISI paper accepted to be published, 2 papers in CNCSIS reviews, 2 papers in International Conference proceedings volume, 1 request for Invention patent
Dynamics of the approached research directions 

In the period 2007-2011, the New Materials team developed projects in the field of material science, processes and innovative products, the priority themes being "Advanced materials for energy generation, transport and utilization". 

Within the CEEX programme the field of non-conventional materials was approached for micro-technology.
Since 2010 within LMN is under development the project "Advanced nano-composite remediation materials for increasing durability of energy producing electric motors – MACELGEN", project financed within POS CCE, Priority Axis 2 – Competitiveness through research development technological research and innovation, Operation 2.1.2 – R&D Projects with a high scientific level with the participation of specialists from abroad. By utilizing the input of the international level specialist a high level scientific and technological competence nucleus will be established aiming at generating scientific results of economic interest, creating products and technologies based on patents, homologations or own innovations.

Another new direction opened was research in the field of enterprise social responsibility. The project proposes a systematic, interdisciplinary approach to the research of opportunities, constraints and the way of manifesting the CSR concept in the Romanian energy sector enterprises in the context of integration, Europeanization and globalization.

Interdisciplinary or entrepreneurial initiatives 

Since 2010 the team has got involved in human resource development projects through continuous training. The projects are carried out in cooperation with several teams from our institute and are based on the high qualification of ICEMENERG specialists and their capacity to model the structure of activities and teams according to projects. Obtained results:

· Development of studies and analyses necessary for the substantiation of strategies and vision documents and strategic recommendations for the energy sector in the conditions of the substantial modifications in the European policies 

· Development if the prospective and leadership capacities of the institute researchers by specific formation of the learning by example type

· Development of a collaborative culture by means of multidisciplinary teams and efficient exploitation of all the capacities existing in the institute

Dynamics of the human resources 

The number of staff diminished due to the retirement of 2 persons and the leaving of the research system of 2 SR as a result of the difficult situation in the entire field of activity in 2009.

The average age of the researchers is 45 and of the auxiliary personnel- 45 years

	
	2007
	2008
	2009
	2010
	2011

	Total  researchers 
	9
	6
	7
	7
	7

	      out of which CSI
	6
	5
	5
	5
	5

	Auxiliary personnel
	4
	4
	4
	3
	3

	Total
	13
	12
	11
	10
	10


In the future it is envisaged to maintain the average age of researchers under 50 and to hire two PhD students within the competence nucleus created through POS CCE.

Other aspects significant for the evolution and scientific development of the team 

As a very powerful innovative force in this period as a result of the research carried out within the research projects 6 invention patents have been obtained. The innovation activity of the lab has been rewarded with 18 awards and gold, silver and bronze medals obtained in the period 2007-2011 at manifestations and international invention salons.

In 2008, Mrs. Cioroianu Gabriela and Mrs.Damian Gabriela were awarded the Gold Medal of the World Intellectual Ownership Organization at the International Salon INVENTIKA, 2010 for the "Best Woman Inventor".
, finalized 2011: Durable protection solutions for the copper-aluminum contacts from the electricity transmission installations for ensuring energy security and efficiency
The project aimed at developing a solution for the protection against corrosion of the electric copper-aluminum contacts, durable and thermal resistant for increasing the performances of the electric energy transmission installations from the critical infrastructure and diminishing the maintenance costs by reducing the remediation time in case of advanced deteriorations. The materials developed within the project ensure the increase of the electricity production, transport, distribution and supply installation lifetime, preventing unforeseen accidents in operation. 

Results: 1 homologated product transferred to the economic environment, 1 ISI paper accepted to be published, 2 papers in CNCSIS reviews, 2 papers in International Conference proceedings volume, 1 request for Invention patent
3.2. Activity report by team E2 - Environment and Eco-technologies
Activity in the past 4 years, qualitatively and quantitatively

The team Environment and Eco-technologies is included in the Environment and Eco-technologies Section (SME) from the Biomass- based Economy Center (CEBB).

Team profile: research and engineering for environmental protection in energy and eco-technologies  

The team has carried out a rich research activity in the period 2007-2011 in the following fields of activity: 

· Treatment and conditioning of waters for the thermal and cooling circuits of the boilers by means of eco environmentally friendly products 

· Water management in the thermal power plants and treatment technologies for their reutilization 

· Technologies for cleaning (de-polluting) the heavy metal and oil product polluted soils 

· Evaluation of the occupational risks and technical solutions for the reduction of noxes from the workplaces from the energy system 

· Monitoring of the quality of the used water discharged from the energy system installations and the development of the treatment technologies

· CO2 capture and storage technologies

· Analysis of the energy characteristics of fuels and biomass and the evaluation of the influence on environmental pollution

· Stabilization of slag and ash waste dumps by means of energy crops 

· Technologies for plant cultivation on the slag and ash dumps for reducing pollution

In the past 4 years the research team has developed research projects and has carried out directly awarded contracts amounting to RON 1 253963 (Euro 291619) annually, of which RON 1017039 (Euro 236521) annually from research.

	
	2007
	2008
	2009
	2010
	Average

	Total  (RON)
	1571957
	1160588
	1043268
	1276425
	1253963

	Research 
	1342500
	1129500
	903270
	904408
	1017039

	Engineering
	229457
	31088
	139998
	372013
	236924


The research activity in the past 4 years resulted in:

- 11 ISI papers

- 4 patents and requests for invention patents 

- 11 papers in CNCSIS - acknowledged reviews

- 40 papers presented at national and international conferences

- 1 paper presented at international conferences rated in the A category Australia

- 17 research projects of which:

· 1 FP7 project 

· 3 CEEX projects

· 4 PNCDI 2 projects

· 1 POSDRU project

· 1 MECMA sectoral project

- 7 research projects from the research plans of the electricity companies 

Environment and Eco-technologies Section (SME) is accredited as a test laboratory by:

-  RENAR – Accreditation Certificate no. LI 359 /2009 -2013 for technological waters and solid and liquid fuel testing  

 - Ministry of Health and Family - Authorization no. 99 /2009 for the determination of occupational noxes  

- Ministry of Environment and Forests – registered in the National register of the developers of environmental protection studies, position 36/2009 

- ISCIR – authorizations in the energy chemistry field
Major achievements
Project FP 7 CP-IP 213968 "Integrated European Industrial Risk Reduction System”- IRIS .

The main objective of the project is to develop an integrated European system for the evaluation and prevention of industrial risks, applicable to all fields. 

In this project ICEMENERG has evaluated the risks specific to the slag and ash dumps, developed the intervention procedures in case of natural disasters (earthquake) and a demo real-time application at the Rovinari thermal power plant - Targu Jiu in parallel with another one in Hungary.
The demonstration enjoyed a real success and ICEMENERG was congratulated by the project coordinating leader.

ICEMENERG is a partner in this project of the “Large scale integrating research projects” type, which also includes partners from almost all the European countries, China, India, and USA under the coordination of the University from Linz, Austria. 

Project CEEX - “Development of a modern technology for the reduction of the greenhouse gases produced by the Romanian industry”

A modern post-combustion technology for the capture of CO2 from the gases produced by the energy industry on adsorbant structures of the molecular zeolite (NaX -cod structural 07 ZEC 5) sieve type. A semi-pilot installation able to clean CO2 from a 90m3 / h flue gas flow from the energy industry has been developed.  The technology was homologated and the technological transfer to the SC Uzina Termoelectrica Midia SA  Navodari company was made. The results make the object of a registered patent application.
The project results were disseminated through: 7 papers published in reviews in the field and 16 scientific paper presentations within conferences and symposia from our county and form abroad.

Project PNCDI 2- “Innovative technology for obtaining eco and biodegradable products with dual anti-scaling and anti- corrosive action for the treatment of waters from the energy system”. 

The project objective was to obtain eco, biodegradable products through chemical synthesis in the microwave field with the role of crust and corrosion inhibitors. 

The project resulted in the development of the procedure for obtaining the eco biodegradable products through chemical synthesis in the microwave filed for the first time in Romania which was one of the few research works recognized an the international level. The procedure application increases productivity as a result of the increase in the speed of the reaction by up to one size order.  It also enables us to obtain biodegradable products with controllable and reproducible characteristics, with efficiencies higher than 92-93%.

The technological transfer to IMM was made and a Patent application no. (nr.A/008322 din 24.08.2011) was registered at OSIM. 

Project PNCDI 2 - “Reduction in occupational exposure risks by powder diminishing (especially nanoparticles) from the thermal power plants burning solid fuel for improving health and security at the work places”

The main achievements of the project were the following:

- The study, for the first time in Romania, of the influence of the coal powders, especially of the nanoparticles, on the employee health by in vivo and in vitro studies on a representative batch of employees from the Mintia–Deva thermal power plant. The studies proved that the working environment containing coal powders (with a silica content of about 20%) has an important influence on occupational diseases (lung and heart).

- Development of a new technology for taking over the noxes from the working spaces with such noxes. 

The study results have been disseminated through: 3 papers in ISI reviews were also presented at national and international conferences and made the object of a doctoral thesis presented submitted in 2011.

The technological efficiency was demonstrated in the Deva-Mintia thermal power plant, which benefited from the results of the research as a co-financing partner within the project.

Project from ELECTRICA research plan “Influence of the electromagnetic field of the electric distribution installations on the employees working in this environment and on the neighboring areas. Case study – FDEE Transylvania Nord, Transilvania Sud, Muntenia Nord”, beneficiary

Within the project the occupational risks caused by the level of the electromagnetic field from the ELECTRICA substations, as well as its influence on the health of the employees working in these substations have been studied by representative batches in correlation with the installation age. The literature in the field on the basis of which the methods for identifying the possible influences of the working environment on the employee health were selected was studied. The specific markers from the blood analyses that can identify the influence of the electromagnetic field on the employee health were studied. The conclusions of the study take into consideration the necessity to monitor these indicators for a long period of time.

Dynamics of the approached research directions 

During the following period the team aims at developing the research and engineering work in the acknowledged and accredited fields, as well as at enlarging the area of activities in the following fields:

· evaluation of occupational risks 

· new ecological technologies for the treatment of water from the thermal circuit of the boilers from the energy sector

· growing of energy crops on the slag and ash dumps

At the same time, the team envisages to establish new internal and international partnerships for developing projects and enlarging preoccupations in order to participate in international projects. 

The team also intends to increase the number of papers published in the ISI reviews.  

Dynamics of human resources 
The structure of the Environment and Eco-technologies Section personnel has registered a descending trend due to temporary work interruptions for doctoral theses or post-birth ones, as well as through transfer to electricity companies and retirement (34 %).

The personnel structure during the analyzed period is given in the following table 

	
	2007
	2008
	2009
	2010
	2011

	Total researchers
	8
	7
	6
	4
	5

	   of which CS 1
	3
	3
	3
	3
	3

	Auxiliary personnel  
	4
	4
	4
	4
	3

	Total
	12
	11
	10
	8
	8


At present, the personnel structure is the following: 5 researchers (3 CS 1 of which 1 PhD, 1 CS 3 and 1 CS PHD student) and 3 auxiliary members (3 tech .pr.). One CS1 who is also a PhD of a high value – has retired and is working on the basis of a full time cooperation contract.

In the future it is envisaged to increase the number of researchers by hiring at least 2 young university graduates that are willing to submit to doctoral studies.

Other aspects considered significant for the evolution and scientific development of the team

The Environment and Eco-technologies Section has a dynamic team which has integrated the young researchers so that at present 2 out of the 4 researchers with permanent contract are under 35. One of them has got a master’s degree and the other is a PhD. 

In order to maintain the scientific and professional level the SME employees have permanently participated in specialization courses within ICEMENERG, but especially in other units specialized in formation ( UNESCO, SRAC, FIDES, etc.) in the fields of interest for the team profile:

· Systems for the quality and environment management according to ISO 9001 and ISO 14001 

· Internal and external auditors in the field of environment, quality and work security

· English language 

The researchers of the team are members of professional organizations:

- Balkan Association for Environmental Protection -BENA

- EURACHEM Association Romania

- Romanian Water Association - ARA


- The National Romanian Committee of the World Energy Council 

3.3..Activity report – by team E3- Energy efficient utilization

Activity in the past 4 years, quantitatively and qualitatively 

The energy efficient utilization team has been carrying out its work in the Energy Efficient Utilization Laboratory and the Energy Information Technology Laboratory.

Team profile: energy efficiency and information technology in the energy sector 

In the last 4 years the research team has developed research projects and directly awarded contracts amounting to RON 654143 (Euro 152126) annually of which RON 514018 (Euro 119539) annually from research.

	
	2007
	2008
	2009
	2010
	Average

	Total  (RON)
	747800
	545200
	350269
	973305
	654143

	Research 
	282500
	450000
	350269
	973305
	514018

	Engineering
	465300
	95200
	0
	0
	140125


In this period the research thematic was oriented in the following directions:

· Applicative research for the implementation of the highly energy efficient technologies and equipment;

· Solutions for increasing energy efficiency of the industrial processes and residential and tertiary sectors;

· Dissemination (training guidelines and materials for increasing awareness) of success cases (best practice)

· Energy substantiation studies for the Territorial Development Plan at the county level 

· Energy distributed production by highly efficient cogeneration

· Centralized heat supply by means of means of highly efficient cogeneration installations 

· Complex methodologies and mathematical models for the determination of the technical and economic indicators (specific consumptions for electricity and heat production, own technological consumptions, etc.) corresponding to the technological process of electricity and heat production in the thermal power plants; 

· Conception, design, development and implementation of application and information management systems of the MIS type (URMECO, URMCPT, etc.) based on the developed mathematical models;

The thematic of the engineering works was the following:  

· Audits and energy balances in industry and buildings;

· Thermographic analyses for identifying and finding the location of heat losses in the industrial processes, as well as in the public and private buildings;

· Technical assistance for the development of the Municipal Energy Master Plan;

· Guides for the dissemination of the highly energy efficient technologies and equipment

· Training activities at the formation and specialization courses as lecturers within the AMPOSDRU type projects.

The research activity of the last 4 years resulted in:

· 2 papers in CNCSIS ranked reviews 

· 8 papers presented at the internal and international conferences

· 7 research projects of which:

· 2 European projects within the Intelligent Energy-Europe Programme

· 3 projects from MECMA sectoral plan 

· 1 CEEX project

· 1 PNCDI 2 project

Major achievements 

Intelligent Energy Europe Programme project: Extension and strengthening of European Topten Initiatives and of the market for innovative and efficient products - EURO-TOPTEN PLUS
The main objective of the project was to develop national portals where the population could find information on the necessity to replace the worn and obsolete household appliances with new highly energy efficient ones.

Within the project, ICEMENERG developed the Romanian portal www.topten.info.ro including innovative household appliances that are highly energy efficient, existing on the Romanian market, as well as the biunivocal relationship with the European portal www.topten.info
CEEX project finalized in 2008: Research for establishing the best practices for promoting energy efficiency and renewable energy sources in local communities and small and medium size enterprises,  under the coordination of  UPB-CCEPM
Within the project ICEMENERG developed the Energy efficiency Guidelines for the installations with electric motors, pumps, fans and  compressor. These Guides aim at provinding information and training to the economic agents when they evaluate energy efficiency and implementing successful solutions in their own enterprises for diminishing energy costs. The development of such documentations and their systematic dissemination aims at facilitating the reduction in the energy costs which are increasingly higher and, implicitly, in increasing company competitiveness.
Project PNCDI 2 – Partnerships Integrated Information system for the management of the reference and actual parameters of the technological process for electricity and heat production with the automatic generation of the operation sheets from the thermal power plants

Within the project the method and the URMECO calculation program – which is an information system of the MIS type for monitoring the economic and energy efficiency in the thermal power plants were developed. The system is made up of methodologies and complex mathematical models for determining the technical and economic indicators (specific fuel consumptions, own technological consumptions, production costs, deviations from the norm values, etc.) characteristic of the technological process for the electricity and heat production. The system was implemented in almost all the thermal power plants from Romania. It was also registered at OSIM as the URMECO trademark.

Dynamics of the approached research directions

In the future the team will develop projects in the following directions:

· Energy efficiency studies in the tertiary and residential sectors : 

· Energy master plans for towns, municipalities, zones and 

· Building energy behavior  – the envelope and installations  (tertiary and residential)
· Increase in energy efficiency in the household consumption (household appliances, electronic equipment) and cars
· Increase in the consumers’ level of awareness relating to the efficient energy utilization in households and their orientation towards the highly energy efficient equipment and appliances 
· Solutions for  increasing industrial process energy efficiency 

The projects will be carried out in expanded partnerships (consortia) 

The focus will be on the development of research result communication and dissemination activities, including by participating in national and international scientific manifestations for exchanging experience and increasing the institute visibility.

Dynamics of human resources 

At present the personnel structure is the following: 3 CS1 researchers 

The personnel diminished in the course of time through transfers to electricity companies or private companies as the salaries there were higher.

In 2012 it is envisaged to hire two more engineers and an information engineer for the research activity. The existing mathematician (CS1) will retire next year. 
3.4.Activity report  by team   E4- Electric systems

Activity in the past 4 year, quantitatively and qualitatively

The research “electric systems” team is included in the “Equipment, Substations and Networks Section (SESR)

The profile of the team: research and engineering team for

- Electrical equipment of low, medium and high voltage;

- Supply systems, electric substations and networks;

- Energy quality;

- Power plants for electricity production from traditional and renewable energy    sources, including systems for the connection to the network;

- Smartgrids.

In the past 4 years, the research team has developed different research projects and directly awarded contracts on the respective thematic amounting to RON 1372789 (average/year of which RON 711.230 from research contracts according to the table given below.
	
	2007
	2008
	2009
	2010
	Average

	Total
	1971035
	1317547
	1173421
	1029154
	1372.789

	Research
	1373063
	583576
	620268
	268013
	711.230

	Engineering
	597972
	733971
	553153
	761141
	661.559


In the analyzed period, the research thematic was orientated in the following directions:

· Modern methods for the switching equipment diagnosis by means of the physical depreciation curves;

· Multi-criteria methods and analyses for the evaluation of the technical and operational condition of the primary electric equipment: switching equipment, transformers, air and switching overvoltage protection systems;

· Development of new test methods and measurement systems based on virtual instrumentation, expert systems and telematic methods;

· Research on the energy efficiency of the electric systems, functional and maintenance optimizations;

· Research and solutions concerning the impact of the distributed connection to the grid of the renewable energy generators, supervising quality of energy in the interface nodes;

· Research and directions of implementation of the intelligent networks (smart grids) – SMART GRID – integration and inter-operability of the connected systems;

· Development of innovative and technologies for the power discharge systems from the producer to the consumer

The thematic of the engineering works focused on expert analyses, tests and measurements in the power plants, electric substations and networks, consultancy and optimizations of functional and maintenance solutions:

· Determination of the initial fingerprint of the switching equipment and transformers from the medium and high voltage substations;

· Determination of the depreciation curves by off-line diagnosis methods for the primary electric equipment;

· Commissioning and operational tests;

· Determination of the voltage wave quality in the interconnection nodes and at the user’s establishing the remediation and compensation measures;

· Determination of the overvoltage protection efficiency of the dedicated equipment – earthing plates;

· O-line determination of the functional efficiency of the transformer substations and connection by non-invasive and non-destructive methods through thermo-vision and high spectrum ultrasound emissions;

· Electromagnetic compatibility measurements in the medium and high voltage substations;

· Determination of the threshold values of the magnetic and electric fields with an impact on the operating personnel;

· Consultancy for the warranty and putting into operation tests and analyses of the breakdowns within the National power System (NPS).

It should be underlined that the combination between the research and engineering activities, through their multi-disciplinary and related character, has enabled the increase in the level of competence of the research team, the two activities, though the frequency of tackling and the structure of the benefits thus contributing to the optimum operation under the conditions imposed by the reduction in the research funds on the background of the economic crisis of the last years. 

The research activity in the last 4 years resulted in the following:

· 12 papers

· 3 books

· 18 scientific papers presented at scientific events

· 10 research projects of which

· 3 PNCDI II projects

· 1 project from MECMA sectoral plan

· 1 international project from the ICP-PSP programme

· 5 projects from the research plan of the electricity companies

· 14 directly awarded engineering contracts amounting to Ron 189.017/contract.

Dynamics of the tackled research directions 
The tackled research themes were oriented to the market in the first place and to the EU requirements for the integration of the national energy system into the European system, in the conditions of functionality and full interoperability.

Thus, in the period 2006-2008 projects related to the optimization of maintenance and passing from proactive to predictive maintenance in all the energy sectors were developed.

In the context of tackling the European transport networks (grids), the research team developed projects for solving the energy quality problems at the UCTE interface and/or the great energy consumers /eligible consumers, the issues related to the integration of energy quality monitoring into the system services by real time transmission to the command level.

When the Directive 20/20/20 was launched, the team passed to the study of the distributed generation impact on the static and dynamic stability of the NPS, Thus, research projects oriented towards functional and system optimization with applications in increasing efficiency of electricity consumption and for a clean wave form, applications in the field of public lighting with he automatic supervision of energy quality and the management of applications have been developed.

In the context of the consumer-producer appearance the concept of smart grid was introduced, applying to the network management, remote control of consumptions, bidirectional data exchange between the network and the consumer. The research team has successfully tackled this issue, succeeding in participating in three research themes in this direction (1 international project and 2 projects with Electrica SA), the solved issues being related to the evaluation and the development of the directions and strategy for the development of the smart grids, as well as of the smart grid pilot project applications and research on the smart increase in the data center efficiency.

Major achievements

Project PNCDI 2 Partnerships “Overhead electric conductor with auto anti-icing protection   on the high voltage lines” has been finalized with a patent application in which two of the team specialists are authors; the application for the invention patent received the “Most valuable patent” award from ANCS in 2010 and numerous prizes at national and international manifestations; the objective was to develop a high voltage conductor with self-protection against the ice deposits. The above mentioned properties are the result of the modification of the conductor structure by inserting a material with high Curie factor in its structure that determines the high eddy currents with the decrease in temperature without increasing the specific losses.

Project from Transelectrica research plan: „Analysis of the impact of the connection to the network of distributed renewable energy generators by means of an expert system for monitoring the quality of electricity”. The research theme studied the transient phenomena generated and distributed produced by the connection to the network of the RES, wind generators especially, the voltage infra voltage harmonics generated by the …; within the theme an expert system for the monitoring of the voltage curve quality, the inter-harmonics with lower than the unit coefficient included, generating detection, control and alarm pulse has been developed.

Project from MECMA sectoral plan: “Equipment for monitoring electricity consumption   in industry and public lighting” 2008 – the project resulted in a functional smart metering solution implemented in Băileşti town, with real time monitoring and auto remediation and data and report transmission to the surveillance/control level.

Project ICP – PSP programme “Supporting Energy Efficiency in Smart GENeration grids through ICT” – SEESGEN - 2009, project that tackles the “smart grids” – the theme resulting in the identification and solving of problems related to the conservation and/or   energy and functional efficiency increase of the great data centers, with possibilities of efficient conversion of the technological losses into useful energy. 

Project from Electrica research plan “Smart grids – an actual study at the international level and in Romania, measurements necessary for their implementation” „Development of a strategy for the implementation of a Smart Grid Pilot within SC Electrica SA” – determination of the strategic direction in the development of smart grids from the electricity distribution and the establishment of the first national pilot project of smart grid applicable to all distribution voltage levels.

Dynamics of human resources 
The structure of the personnel during the analyzed period is given in the following table.

	
	2007
	2008
	2009
	2010
	2011

	Researchers 
	9
	8
	3
	3
	5

	of which CS 1
	  2 
	2
	2
	2
	2

	Auxiliary personnel
	12
	10
	8
	8
	8

	Total
	21
	18
	11
	12
	13


The fluctuation of the personnel was mainly influenced by retirements and reorganization.

The team includes a PhD and a PhD student. In 2012 it is envisaged to hire 2 engineers for the research activity.

Other significant aspects for the evolution and scientific development of the team 

The team’s efforts have been rewarded with a series of awards and distinctions by the Romanian and international bodies and two patent applications have been submitted.

Awards and distinctions 

	Name of the prize/distinction 
	Organization that awarded the prize  
	Year 

	Gold medal at the International Salon of Inventions. Geneva, Switzerland 
	Organization Committee of the International Salon of Inventions, Geneva
	2011

	The most valuable patent 
	ANCS
	2010

	Gold medal at Inventika 2010
	Organization Committee of the International Salon Inventika Bucharest 
	2010

	Special prize at IENA Nuremberg, Germany
	The Turkish Patent Office 
	2010

	Silver medal at INNOVA Brussels, Belgium
	Organization Committee ofl INNOVA Brussels 
	2010

	Cup of Iwis
	International Warsaw Invention Show
	2010


Cereri de brevet

	Year registered 
	Authors 
	Patent title

	2007
	Virgil Brezoianu, Irina Racovitan
	High voltage circuit breaker control device

	2010
	Liviu Sorin Palii, Wilhelm Kappel, Mirela-Maria Codescu, Eros-Alexandru Pătroi, Alexandru Iorga, Ion  Ionescu, Irina Racoviţan 
	Overhead electric conductor with auto anti-icing protection  


3.5 Activity report Team by – E5 - Chemistry, environment and electric environments

Activity in the past 4 years, quantitatively and qualitatively

The research team „chemistry, environment and electric environments” is included in the Energy Efficiency Center (CEE). 

Team profile:  research and engineering for electro-insulating materials, environment and science of energy environments.

In the last 4 years the research team carried out research projects and directly awarded contracts totaling RON 594695 annually of which RON 456450 annually from research. 

	
	2007
	2008
	2009
	2010
	Average

	Total  (RON)
	510897
	1491234
	269329
	107321
	594695

	Research
	345941
	1406517
	73343
	0
	456450

	Engineering 
	164956
	84717
	195986
	107321
	138245


In this period the research thematic was oriented in the following directions:

- Studies on the electro-insulating materials used in the energy system 

- Establishing the solid oil waste problems, both the ones resulting from drilling and the ones related to the refinery mud pits and the waste treatment solutions

- Integration of the Romanian research in the European research area with the focus on the research aiming at determining sustainable development of the protected areas of international interest, especially the „Danube Delta” Biosphere Reservation.

- Development of a multi-functional ecologically integrated system for the dwellings from the localities in the „Danube Delta” Biosphere Reservation” area, in the context of sustainable development of the protected areas of international interest

- Advanced environment technologies for reducing pollution resulting from the discharge of the effluents specific to the energy industry

The thematic of the engineering works was oriented towards measurements and tests in the electric substations and consultancy: 

· Determinations of the functional characteristics of the electro-insulating mineral oils;

· Consultancy on the acquisition and maintenance of the electro-insulating materials – electro-insulating mineral oils – used in the energy system

In 2008, the Oil Lab was RENAR accredited for carrying out physical-chemical and electrical tests on electro-insulating mineral oils for turbines, hydraulic;

· It is worth mentioning that the same research team also carries out engineering activities. These have enabled the increase in the level of competence of the team researchers that entered into direct contact with the actual situation from the energy equipment operation. 
· The research activity from the last 4 years has resulted in:

· 18 papers presented at the internal and international conferences

· 1 paper published in the CNCSIS rated reviews

· 8 research projects:

· 4 CEEX research projects

· 4 projects from the research plans of electricity companies

· 60 directly awarded engineering contracts with an average value of RON 9000/contract

Major developments 

Sectoral Project MECMA “Increase in economic competitiveness” – modernization and endowment of the Oils and high voltage testing laboratory  

The main objective of the project was to endow the Oil lab with modern, state-of –the =art equipment for increasing the accuracy of the test results.

CEEX Project – Technology and installation for the solid oil treatment (drilling and oil pits). Duration: 2006-2008. The main objective of the works carried out within the project was to study the problems crated by the solid oil wastes, both those resulting from drilling and the ones existing in the refinery oil pits. 

The results of the project were the following:

· characterization of the solid wastes resulting from drilling, of the materials existing in the oil pits and the materials resulting from the treatment 

· Efficient procedures for the treatment of the solid waste resulting from drilling and of the waste from the oil pits were developed for removing the volatile organic compounds from them and stabilizing the other heavier compounds (inorganic and organic) and for recovering the organic compounds from them;

· Laboratory and pilot installations for carrying out the treatment procedures for the oil wastes were conceived, designed, and developed and technical and economic evaluations of the proposed technologies (feasibility studies at different beneficiaries) were carried out.

Project CEEX – Integration of Romanian research in the European research area for ensuring the sustainable development of the protected areas of international interest. Duration: 2006-2008. 

The project objective was to contribute to the integration of the Romanian research into the European research area, aiming at determining the sustainable development of the protected areas of international interest, especially the „Danube Delta” Biosphere Reservation, as well as to promote the participation of the Romanian researchers in the European research programmes (Framework Programme 7). The project strengthened the cooperation between the research centers from Romania in carrying out research in the fields that contribute to the integrated and sustainable management of the protected areas of international interest (such as the Danube Deltai), To this goal the following activities were carried out:

· Organization of a scientific and technologic cluster in the field of sustainable development of the protected areas of international interest; 

· Development of a web page and of a virtual  information point dedicated to research in the field of sustainable development of the protected areas international interest; 

· Organization of scientific visits of Romanian researchers in the European research centers, as well as of the visits of renowned researchers from Europe to research centers from our country and the Danube Delta;

· Organization of an e-brokerage session for establishing consortia with the representative participation of the Romanian research to the calls within FP7;

· Organization of scientific manifestations and training sessions dedicated to the participation in FP 7.

Project CEEX – Greening of the dwellings from the “Danube Delta” Biosphere Reservation by promoting new technologies for the adaptation and sustainable restoration of the environment factors. Duration: 2006-2008. The objective of the project was to develop a poly-functional ecologically integrated system for the dwelling located in the localities from the area of the “Danube Delta” Biosphere Reservation in the context of sustainable development of the protected areas of international interest.

The integrated system for the dwelling development to be carried out within this project included several modules that solved the following problems: non-conventional heating; purification of drinking water; treatment of the waste water from the households; eco-efficient management of the households; poly-functional garden for protection and production.

The integrated system was developed in two phases: the model phase at reduced scale that was experimented and the prototype phase that was tested by mans of a testing program for verifying the conformity with the established technical and performance requirements.

Project CEEX – Advanced environmental protection technologies for reducing pollution resulting from the discharge of the effluents specific to the energy industry by means of active carbon materials from cheap indigenous materials. Duration 2006-2008. Within the project the following objectives were carried out:

· Production of indigenous materials by means of technically and economically efficient procedures with characteristics that made them fit for the effluent cleaning of the pollutants resulting from the activity of the thermal power plants (flue gases, waste waters). 

· Development of advanced technologies relating to the utilization of carbon materials for the depollution of the flue gases and discharged waste waters from the thermal power plants  

Dynamics of the approached research directions

The main thematic of the research team activity was to solve certain ecologic issues and functional problems caused by the mixed insulating environments from the primary electric equipment.

The tackled thematic was generous beginning with the optimization and establishment of procedures for the activities for the utilization of the electro-insulating materials to the soil decontamination by innovative methods based on microwaves and high frequency currents.

Dynamics of human resources

In 2007 the structure of the personnel was the following: 3 researchers (1 CS 1, 1 CS 3 and 1 CS) and auxiliary personnel (2 technicians)

At present the structure of the personnel includes: 2 researchers (1 CS 1 and 1 CS 3) and auxiliary personnel (2 technicians).

The average age of the researchers is 49 and of the auxiliary personnel, 52.

The number of the personnel diminished by one, a researcher who left the institute.

3.6. Activity report by team  E6 – Electric generators and hydro turbine
Activity during the past 4 years, quantitatively and qualitatively

The “Electric generators and hydro turbine” team has been carrying out its activity within the “Automation, Hydro and Electrical Machines Section” (SAHME). 

Team profile:  research and engineering for the electric turbo, hydro and wind generators and hydraulic turbines.

In the past 4 years the research team has carried out research projects and directly awarded   contracts amounting to RON 1, 058, 590 ( Euro 267, 997 ) annually, of which RON 590, 640  (Euro 149, 529) annually from research. 

	
	2007
	2008
	2009
	2010
	Average

	Total  (RON)
	 039599
	1168706
	866784
	1490010
	1058590

	Research 
	595570
	862203
	369654
	535133
	590640

	Engineering
	444029
	306503
	497130
	954877
	467950


In this period the research thematic has been oriented in the following directions:

-  Modern methods for the electric generator operation based on operational diagrams that related the parameters of the generators to the parameters of the electric networks. 

- Methods and criteria for the evaluation of the electric generator and hydro turbine condition on the basis of periodic measurements and diagnosis, technical expertise and life history. 

- Development of new testing methods and computer-based measurement systems by means of virtual instrumentation for the electric turbo, hydro and wind generators and hydro turbines. 

- Reserah concerning the behavior of the insulation systems, defectodscopy methods

The engineering project thematic focused on the power plant measurements and tests and consultancy: 

· Determinations of electric generator and hydro turbine parameters and functional characteristics

· Determination of electric generator and hydro turbine efficiencies

· Dielectric measurements of the electric generator insulation and  the iron test of the stator core 

· Consultancy during the warranty tests, putting into operation tests, expert analyses, etc

  In 2007, the generator testing laboratory within SAHME was RENAR accredited – being the only one in the country that:

· Determines the performances of the excitation systems and of the automatic voltage regulators, AVR, of the electro hydraulic 
automatic speed regulators, ASR, and the hydro generator parameters   

· Determines on-line the partial discharges in the stator winding insulation of the hydroelectric generators

It is worth mentioning that the same research team performs engineering activities, as well. This has contributed to increasing the competences of the research team members who came into direct contact with the actual operation of the energy equipment. At the same time, it has enabled its “survival” in 2009 when the entire funding for the PNCDI 2 projects was educed due to the economic crisis.

The research activity in the past 4 years has resulted in:

1   ISI paper

13 papers in reviews acknowledged by CNCSIS 

5   books of which one was published by an editing house from abroad

14 papers presented at internal and international conferences

10   research projects of which:

   2 CEEX project

   3 PNCDI 2 projects

         5 projects from the research plans of the electricity companies 


73 directly awarded engineering contracts the average value of which amounted to Ron 

30 000 /contract

Major achievements 

CEEX Project: Development and accreditation of the electric generator testing lab. Duration: 2006-2008. The objective achieved was the development and application of the new testing methods for the power plant generators according to the European standard requirements. Experiments were performed and methods for the determination of the performances of the excitation systems of the automatic voltage regulators, AVR, of the electro hydraulic type automatic speed regulators, ASR, of the hydro generators and of the stator winding insulation of the electric hydro generators were developed. The laboratory was equipped with state –of – the art testing equipment, the quality assurance system was developed and introduced, the RENAR accreditation for carrying out the above mentioned tests was obtained. Thus, the SAHME team has become the only entity in Romania that is accredited for these categories of tests. At the same time, 4 new Romanian standards have been developed that have also been approved: SR 9385-1 and 2:2008 for hydro generators and SR 10484 – 1 and 2 for turbo generators including: 1. Technical Conditions 

2. Rules and methods for quality verification.

The main element of novelty of the project was the development of the computer- based methods for the determination of the electric generator performances.

PNCDI2 Project - Partnerships: Method and equipment for coordinating the operation of the electric generators connected to the grid based on the generator- network relationship diagrams – GENERET. Duration 2007-2010. The objective that was attained was to develop a method and equipment for enabling the efficient and safe operation of the electric generators from the power plants by means of the generator-network relationship diagrams.  Finally, the project resulted in the development and implementation of an equipment at Mintia -Deva thermal power plant, (in the experimental model phase), that enables the real-time display of the generator-network relationship diagrams on the computer display from the control room of a power plant and /or at the power dispatcher’s. The main novelty element of the project is represented by the development of a new mathematical model describing the generator – network assembly.

The project has been developed in partnership with UPB – The Computer-Assisted Electrical Engineering Center and the Electrocentrale Deva Subsidiary.
PNCDI2 Project – Partnerships: Integrated system for evaluating the technical condition of the hydro generators with a view to applying the condition- based maintenance and evaluating the level of risk for establishing the insurance value - SIMA.

The project has envisaged two main objectives that it has also accomplished:

- To develop a method and a computer-based, objective guide for evaluating the condition of a hydro generator by components and overall, based on its life history in order to assess the amount of necessary maintenance works and to automatically determine, on the basis of an algorithm and specialized calculation program, the priority of the these works in a power plant with several hydro generators from a hydroelectric power complex (group of hydro electric power stations), or at the level of the national power system. The method has been applied on a batch of 47 hydro generators from 4 SC Hidroelectrica EA subsidiaries.  

- The development of a method and computerized guide for the periodic evaluation of the hydro generator level of risk by components and overall and evaluation of the insurance value and of the annual insurance premium according to the evolution of the hydro generator condition.  

The project has been developed in partnership with the Polytechnic University Bucharest – Hydraulic Machines Chair, the Academy of Economic Studies –ASE, Insurance Chair and SC Hidroelectrica SA.

Method for the evaluation of the hydro generator (generator, turbine and auxiliary parts) condition is considered a top development in the field at the international level. At present such methods are being developed only in Canada.The method for the evaluation of the risk and insurance value represents an absolute novelty in Romania. 
Project CN Transelectrica SA Research Plan: Study on the necessary amount of tests and monitoring of the power plants and the drawing up of the verification procedures for the wind park putting into operation, 2008-2010

The tests necessary for the verification of the Network Code requirements for the dispatchable power plants have been selected (novelty in the EU), the test methods and methodologies have been developed and then verified and improved on the pilot station from ICEMENERG. Specialized measurement and recording systems have been developed.

Mention should be made that, in comparison to other EU countries with tradition in the wind plants where such power plants operate in the local networks and are not dispatchable, in Romania these plants operate within the national network, are connected to the electricity transport network (400 kV) and are dispatchable. The research has required theoretical and experimental studies (on the pilot installation of ICEMENERG). The results have been used for the development of the test procedures that have been applied for the first time by ICEMENERG in the wind plant from Fântânele –Dobrogea, the 300 MW stage. At present, all the companies that perform such tests have taken over these procedures from CN Transelectrica SA (that has financed the respective research).

The dynamics of the approached research directions
In the period 2008 – 2009 a new research area in the field of renewable energies – the wind power – has been approached. At first, research was carried out within CN Transelectrica SA Research Plan for the development of the test procedures. The research continues within contracts concluded with the investors in this field for the development of a computerized system for the measurement of the wind power plant performances. Consequently, an engineering activity for the putting into operation tests of the wind plants ha developed. 

Another new research direction initiated by the PNCDI 2 research projects has been the development of new, modern investigation technologies for the electric generators. Besides the new methods for determining the electric generator efficiency – the braking method for the hydro turbines as well – the pressure – time method (Gibson) – absolute premieres in Romania, at present a local defectoscopy method for identifying the faults in the stator insulation of the electric generators is under development. The research is in the incipient stage and is under development in the SUA and Canada, in parallel. 

Human resources dynamics  

In 2007 the personnel structure was the following: 6 scientific researchers (2 SR 1 of which 1 Professor PhD 1 SR 2, 2 SR 3 and 1 SR) and 7 auxiliary staff members (1 engineer, 1 sub-engineer and 5 technician- programmers.)

At present the structure of the personnel is the following: 5 researchers (2 SR 1 of which1 Prof. PhD, 1 SR 2, 1 SR 3 and 1 SR) and 3 auxiliary staff members (1 sub-engineer and 2 tech .pr.). The average age of the researchers is:  52 years old and for the auxiliary personnel: 56 

	
	2007
	2008
	2009
	2010
	2011

	Total researchers 
	6
	4
	4
	4
	5

	Of which CS 1
	2
	2
	2
	2
	2

	Aux. personnel
	7
	5
	5
	5
	3

	Total
	13
	9
	9
	9
	8


The number of the personnel has decreased (retiring and reorganization).  The number of auxiliary personnel that had become too numerous against the research personnel has especially decreased. At the end of 2006 an engineer under probation was hired that has proved special research abilities, thus combining the knowledge of computer technique with the theoretical studies and experimental practice, therefore becoming an important member of the team. In 2011 he became a scientific researcher. Next year he will submit for the doctoral thesis. In the laboratory work at present 1 Professor doctor (PhD) engineer (order 4742/1999 of MEN) and a PhD student. In 2012 it is envisaged to have two more engineers hired for the research activity.

Other significant aspects for the evolution and scientific development of the team 
Mr. engineer professor Dan Zlatanovici, PhD , was a member of the CIGRE Study Committee A1 Rotating machines  (Paris)  in the period 1996 – 2008 and since 2008 – up to now is a member of the committee board. Since 2010 he is a reviewer of the Electra review issued by CIGRE Paris.

Within this board he has coordinated (convenor) the development of the following technical reports: “Methods for Determining  the Condition of Stator Windings Insulation” (2001-2004),  “Guide  for  on-line  monitoring of electrical generators”  (2005-2010) and at present “Guide - Electromagnetic Corona Probe Tests” (2010- present). 

Mrs. Rodica Zlatanovici has been a member of the CIGRE Study Committee A1 Rotating machines on behalf of Romania since 2010 (Paris).

3.7. Activity report by team  E7 - Energy policies
Activity in the past 4 years, quantitatively and qualitatively 

The energy policies team is included in the Energy Efficiency Center. 

Team profile: research for the substantiation of the energy policy measures for development of the strategic objectives at the national level and monitoring of the measures that have already been taken. 

In the last 4 years, the research team has developed projects amounting to RON 835 571 annually.

	
	2007
	2008
	2009
	2010
	Average

	Total  (RON) 
	1094537
	680410
	591755
	975583
	835571

	Of which from research  
	1094537
	680410
	591755
	975583
	835571


In this period the research thematic was oriented in the following directions:

· Development of data bases compatible with the international data bases on the energy     production and consumption at the national level;

· Forecasts on the energy consumption at the national level by 2020;

· Substantiation of the energy policy measures on the energy efficiency increase and on the national energy efficiency plans;

· Substantiation of the measures on the utilization of the renewable energy sources and  of the national plan for the valorization of the renewable energy sources;

· Development of mathematical models for calculating the energy savings resulting from the application of the energy policy measures;

· Development of mathematical models for calculating the energy production from renewable energy sources compatible with the recommendations of the European Commission adapted to the local conditions;

· Substantiation of the reports submitted by Romania to the European Commission on attaining the targets set for the energy sector and observing the established orientation trajectory;

· Substantiation of the position documents relating to our country’s participation in the strategic objectives of the EU by 2020 (20 % + 20 % + 20 %).

In the respective period the research team;

· Participated in the activities of certain work groups in the field organized by the European Commission for the development of the methodologies for the application of the directives for the energy sector;

· Participated in the activities of other work groups organized by MECMA for the development of the national strategies for the energy sector;

· Operatively provided technical specialty consultancy to the General Directorate in the field from MECMA for solving the urgent issues in relationship with the European Commission;

· Carried out activities for the dissemination at the national level of the EU objectives, strategies and policies in the energy sector and their transposition at the national level.

The research activity in the last 4 years resulted in:

           -  5 ISI papers

- 21 papers published in CNCSIS ranked reviews 

-  2 books

- 21 papers presented at national and international conferences

-  4 European projects in the field of the energy policies and energy efficiency and RES

- 32 research projects of which 

· 6 international projects

· 7 projects from the MECMA sectoral plan

· 3  CEEX projects

· 3  PNCDI 2 projects 

· 10 projects carried out within the research plan of  CN Transelectrica

· 3 projects with other beneficiaries 

Major accomplishments 

The EFONET (Energy for Forsight Network) FP 7 project Duration: 2007-2009, consortium coordinated by the Italian Institute Instituto di Studi per l’ Integrazione dei Sistemi. The team that developed the project included 14 partners among which ICEMENERG (through the LPE team). The main objective of the EFONET project was to provide information to the European Commission for the development, review and evaluation of the European energy strategies. ICEMENERG developed the technical documentation on the existing and forecast situation in Romania (including the applied energy policy measures or the measures to be adopted), as well as the prospective methods used for the development of the strategies in the energy field. The main element of novelty of the EFONET project consisted in evaluating the actual stage and the measures necessary on the medium and long term for ensuring the transition to a secure, sustainable and with low carbon content energy system. Special attention was given to the contribution the prospective methods in energy can bring to the policy decision-makers. 

European project ”Monitoring of EU and National Energy Efficiency Targets Odyssee-Mure” has been carried out uninterruptedly in successive stages since 1995 under the coordination of ADEME-France and is financed by the European Commission (initially through the SAVE I programme and afterwards though the Intelligent  Energy Europe Programme – sub-programme  Save II). In the analyzed period the stages 2007-2009 then 2010-2012 were carried out. In the project particpate research organizations and governmental agencies from 29 Member States and associated to the EU. ICEMENERG was a traditional partner in this project.

Within the project macroeconomic and sectoral energy indicators and the mathematical models for their calculation have been developed. At the same time data bases with primary information used for the calculation of the energy indicators and with the values of these indicators and energy policy measures for increasing energy efficiency have been developed and updated.

Project Programme Information and Communication Technology “European Network for the Information Technology and Communication relating to Energy Efficiency” (ICT 21 EE). Duration: 2008-2010, consortium under the coordination of ACCID – France which included 10 organizations from the EU Member States (including ICEMENERG).  Within the project mathematical models for calculating the effects of the energy efficiency increase measures through the improvement/generalization of the ICT technologies have been developed and a data base including the best energy efficient ICT technologies has been established. The information from this data base has been disseminated (and the novelty elements resulting from its development) 

Project Programme Interreg 4C “Renewable Energy Transfer System” – RETS Duration: 2010-2012, European consortium coordinated by ADEC – France including other 12 organizations from 9 EU Member States (including ICEMENERG). Within the project a data base including examples of good practices on the renewable energy utilization by means of technologies applicable at the level of the local communities. This project contributes to the generalization of the modern concept of distributed generation. 

Project PNCDI 2 Capacities “Prospective study on the strategic orientations and main RDI directions on the short and medium terms in the green energy field” Duration: 2010-2011. Consortium coordinated by ICEMENERG that also included the National Institute for Economic Research Costin Chiritescu - Bucuresti, University Valahia Targoviste, ICPE Bucuresti and OVM-ICCPET Bucuresti. The main objective of the project was to develop a prospective study on the strategic orientations and the main RDI directions on the short and medium term in the green energy field. This prospective study will be used in the development of the future PNCDI 3.

On the basis of the bibliographic research and by means of methods specific to the prospective studies (including questionnaires, interviews, panels in the field, workshops) the actual stage of the objectives in the green energy field, the technologies used and the research-development activities have been determined. At the same time, the potential and the limits of the research organizations from Romania in approaching the issues in the green energy field have been determined and the objectives on the medium and long terms for the RDI activities in the green energy field have been established.

Project from MECMA sectoral plan 2010 “Development of the National Multi-Annual Action Plan for the promotion of the renewable energy sources for carrying out the objectives established under the new Energy-Environment legislative package” Within this project a forecast of the gross final energy consumption by 2020 at the national level and by final consumption sectors has been developed, the stage at the national level relating to the promotion of energy from RES (strategies,  legislative and institutional framework, support measures) has been determined and proposals for accelerating promotion of energy from RES aiming at attaining the targets established by the European Commission through the Directive 2009/28/CE have been developed.

Project from MECMA sectoral plan “Improvement in the National Energy Observatory (OEN) activity and the data base in the energy field, commitment resulting from the transposition of Directive 2006/32/CE, Duration: 2010-2011 OEN was established within ICEMENERG in agreement with Romania’s commitments during the negotiations for adhering to the EU and within a RDI financed through MENER Programme, according the legislation in force (GO 22/2008 on energy efficiency and GD 409/2009 for the approval of the methodological norms for application) OEN carries out its activity in ICEMENERG. Its role is to develop data bases on the energy production and consumption at the national level, substantiate the energy efficiency targets and monitor their attaining. Within the project the OEN data base previously developed was enlarged and upgraded.

Dynamics of the approached research directions 

The research directions approached in the period 2007-2011 were mainly the ones related to the Romania’s commitments after its integration into the European Union. 

Thus, the main field of activity was related to monitoring the impact of the first National Energy Efficiency Action Plan on the economy. This research direction will continue in 2012 as well through a research project that aims at determining the possibilities of saving energy in the economic crisis conditions for imposing the energy efficiency measures for monitoring the new Action Plan 2011-2015.

Another research direction envisaged the modalities of introducing the measures set in the Directive 32/2006/EC on the energy end use and energy services in Romania. Research works on introducing these measures were carried out and the preoccupations will be continued in 2012. 

A new direction in the field of energy efficiency related to the white certificate utilization for promoting energy efficiency has also been tackled in 2011. This research direction will be developed in 2012, as well.

In the renewable energy sources field of research, research on the National Multi-Annual Acton Plan for the Promotion of the Renewable Energy Sources have been carried out. At the same time, research on the impact of the Directive for the promotion of the renewable energy sources provisions application on the energy price at the final consumer has also been developed.  This issue is of actuality in Romania as a result of the increase in RES utilization will continue in the future as well. 

Another research direction in the field of RES is represented by the research on monitoring Romania’s attaining its targets established under the Directive 2009/28/EC in the field of renewable energy sources, a research direction that will be also continued.

Dynamics of human resources

In 2007, the personnel structure included 4 researchers (1 SR 1, engineer, PhD; 2 SR 2, 1 etired and rehired, 1 SR). The auxiliary personnel included 4 persons of which 3 higher education graduates (2 retired engineers re-hired, 1 programmer) and a statistician.

At present the team is made up of 5 employees: 3 researchers (2 SR1 PhD and 1 SR 2) and another 3 persons (1 senior analyst – programmer, higher education graduate, 1 translator –specialized in documentation, higher education graduate and 1 statistician)

	
	2007
	2008
	2009
	2010
	2011

	Total researchers
	4
	4
	2
	2
	3

	Ofwhich CS1
	1
	1
	1
	1
	2

	Aux. Pers.
	4
	4
	4
	4
	3

	Total
	8
	8
	6
	6
	6


The number of employees diminished due to retirement of the re-hired persons (2 engineers and 1 SR 2) and the transfer of 1 SR who chose to work in another work place. In 2010 to the team a translator specialized in documentation necessary for the implementation of the European projects was added.   

3.8. Activity report by team  E8 - Thermo-mechanic equipment
Activity in the past 4 years, qualitatively and quantitatively 

The team “Thermo-mechanic equipment” within the Thermo-mechanic Section STM from the Material and Equipment Expert Analysis Center - CEME carries out its research activity in the traditional thermal energy field. 

Team profile:  research and engineering for the traditional thermal energy systems: boiler-turbine.

In last  4 years the research team developed research projects and directly awarded contracts amounting to RON 1 058 590 (Euro  267 997) annually,  of which RON 590 640 (Euro149529) from annually from research  

	
	2007
	2008
	2009
	2010
	Average

	Total  (lei)
	1 039599
	1168706
	866784
	1490010
	1058590

	Research  
	595570
	862203
	369654
	535133
	590640

	Engineering
	444029
	306503
	497130
	954877
	467950


In this period the research thematic was oriented in the following directions:

· Studies and complex research on the development of modern burners running on hydro carbons with low noxious substances emissions designed for the industrial boilers   

· Studies and research on the modernization of the coal burners

· Studies and research on the eco burning of biomass in co-combustion: coal-biomass and  vegetable oils mixed with hydrocarbons;

· Development of methods for the analysis of the thermogasodynamic burning processes;

· Development of modern solutions for the retrofitting of the thermal energy units (boilers, turbine) and of the auxiliary installations; 

The same team also carries out engineering works:

· Determination of the operational performances of the energy installations  before and after current repairs or overhauls at: the boiler, turbine, different auxiliary equipment;

· Thermotechnical warranty and homologation tests on the energy units from the National Energy System, as well as from other beneficiaries;

· Thermotechnical warranty tests in the gas turbine installations (gross and net electric output, heat consumption, thermal efficiency, specific heat consumption, noise level);

· Thermotechnical warranty test in the combined heat installations gas turbine  / steam turbine  (operating parameters, gross and net electric output, net coefficient of efficiency and heat, district heating load, noxious substances and CO2 emissions, noise level);

· Regime sheets for boilers and turbines; verification of the turbine regime diagrams;

In the past years a design team has specialized in AutoCad design in the energy field. It has developed projects on the working fluid circuits from different boilers, heat exchanger projects, burning installations projects, etc. based on the solutions resulting from the research projects,

Certifications

- ARCE – for carrying out the complex thermal energy balances

- RENAR – for testing the parameters and performances of the thermal energy installations 

The research activity in the last 4 years resulted in:

· 2 patent applications 

· 22 papers in CNCSIS ranked reviews 

· 9 papers presented at national conferences

· 16 research projects of which:

· 5 CEEX projects

· 6 PN2 projects

· 5 projects from the research plans of the electricity companies  

Major achievements: 

Project Termoelectrica research plan: Development of low NOx hydrocarbon burners, own conception, and application to CET Midia Navodari and Alum Tulcea. Duration 2008-2010

Within the contract a modern and efficient combustion system, ecologically clean, economical and producing low NOx emissions, adaptable to the used fuels and the type of furnace corresponding to the burning installations of the boilers was developed.  The theoretical and experimental research has been carried out in partnership with the Polytechnic University Bucuresti. The results have been applied to 2 50 t/h boilers from a thermal power plant (technological transfer). The solutions, in ICEMENERG conception, have diminished NOx emissions by cu about 25-30% against the initial situation. The solution makes the object of a registered patent application.
Project CEEX: Innovative research on the development of efficient and ecological hard coal combustion in the furnace-burners system with application to the 420 t/h boilers from CET Suceava Duration 2006-2008 It resulted in the development of modern solutions for a swirl burner for the hard coal fuelled boilers. The results were applied through technological transfer to the 420 t/h boilers of the Termica  Suceava thermal power plant. The solution is a novelty. It is an eco clean burning technology for the hard coal combustion.   

Project CEEX: Research for the development of a Romanian co-combustion biomass-coal technology Duration: 2006-2008 the project was carried out in partnership with UPB; it is a highly efficient technology for the coal – biomass co-combustion. A pilot model of the boiler and burner has been developed.

Project CEEX: Polluting emission reduction during the combustion of energy liquid fuel in addition with vegetable oils Duration: 2008-2011. Within the project, carried out in partnership with UPB, an efficient technology for burning vegetable oils in addition with heavy liquid fuels was developed.

Project CEEX: Technology for improving the combustion of coal in the steam boilers, for reducing  sulfur oxide emissions and the ash reulting from the utilization of the HRG (Hydrogen rich gas) Duration: 2008-2011  The project was developed in cooperation with the Mechanical Chair from UPB and is a patentable combustion tecnology for the combustion of coal in HRG with major effects on the reduction of noxiuos substances at the stack.
Dynamics of the approached research directions

We will tackle the following fields:

· Eco combustion of fossil fuels and reduction of noxious emissions at the stack by applying primary measures;

· Eco combustion and utilization of biomass in the boiler furnace (therefore utilizing autochthonous renewable energy sources );

· Optimization of power plant operation 

Dynamics of human resources 

In 2007 the structure of the personnel was the following: 5 researchers, 6 engineers for technological development, 7 auxiliary workers   

At present the structure is the following: 6 researchers (1-SR1, 2SR2, 2SR3, 1 ACS and 5 persons as auxiliary personnel (1 sub-engineer and 4 senior technicians). 

	
	2007
	2008
	2009
	2010
	2011

	Total researchers
	5
	5
	4
	4
	6

	Of which CS1
	1
	1
	1
	1
	

	Technology engineers
	6
	6
	6
	6
	5

	Aux. personnel
	7
	7
	5
	6
	5

	Total
	18
	18
	15
	16
	16


Other aspects considered significant for the evolution and scientific development of the team 

Although a small team, we have succeeded in obtaining several notable results recognized at the national and international level, namely:

· The ANCS Award for the Research - Development Projects in the Energy Field in 2008 for the project “Swirl hard coal burner for the 420th boilers „

· Eureka Diploma and the bronze medal in Brussels  in 2009 for the patent  “Low NOx, multi-jet, enhanced swirl burner running on hydrocarbons with working oxidant regulation”
3.9. Activity report by team  E9 - Environmental Impact Monitoring and Evaluation

Activity in the past 4 years, quantitatively and qualitatively 

The team “Environmental Impact Monitoring and Evaluation” is included in the Environmental Impact Monitoring and Evaluation Laboratory from the Renewable Energy Center. 

Team profile:  research and engineering in the environmental protection and renewable energy field, with the major share in engineering.

For carrying out the works the laboratory has highly experienced specialists, is equipped with efficient and modern equipment and computer technique and has the necessary authorizations and accreditations. 

The team is authorized for carrying out environmental protection studies, being registered in the National Register of Developers of 
Environmental Protection Studies position no. 36, according to the Registration Certificate issued on 17.11.2009, and is RENAR accredited according to SR EN ISO/CEI 17025:2005 (accreditation certificate no. LI 359) including: 

The tests carried out by LMEI in air pollution:

· Determination of the flue gas composition by electrochemical methods 

· Determination of the particle content in the flue gas by gravimetric method

· Determination of the powder content in the air suspension 

· Determination of the noise level
Evolution of the project value:
	
	2007
	2008
	2009
	2010
	2011
	Average

	Total  (RON)
	646045
	655950
	319883
	573362
	629922
	548810


Major developments 

PNCDI 2 research project, duration 2007-2010: Promotion of clean technologies in the household and industrial glass industry in the context of sustainable development – CLEANTECH GLASS (partner UPB – CCEPM)

The project objective was to develop technical and economic and ecologic optimization solutions to be applied to the glass household and industrial manufacturing and processing industry that would lead to the clean manufacturing of glass in Romania. The development of the proposed solutions was made by types of glass manufacturing processes, corresponding to technological lines, respectively, from România. 

The project approached in an integrated manner both the energy efficiency methods and the methods for reducing air pollution and analyzed the way these methods could be implemented in the Romanian household and industrial glass producing units from the technical and economic point of view. 

Complex energy, ecological and economic analysis models in this field were developed and were validated in the respective factories. The proposed solutions have a high level of scientific and technical complexity and considered a novelty at the national level and comply with the actual European and international directions.

Engineering works: 

· Environmental protection studies (Environmental reports, Reports on the environmental impact evaluation, Environmental balances, Location reports and Security reports)

· Projects for monitoring air as the environmental factor, determining the air polluting emissions from the fixed sources (flue gas stacks from the burning installations) by carrying out flue gas analyses (O2, CO2, CO, SO2, NOx, HC, humidity, temperature) and determining the  powder concentrations 

· Performance tests in the de-dusting plants (electrical filters of the coal burning boilers, filters with sacks) after retrofitting / upgrading

· Determinations of combustible emission factors and ash: determination of oxidation factor 

· Determinations of the noise level in the technological installations and at the outskirts of the industrial sites

· Development of technical solutions for reducing air pollution

· Determinations of occupational noxious substances

· Evaluation of the RET installation influence on the air quality 

· Pollutant dispersion studies. Determination of the carbon monoxide, sulfur dioxide, nitrogen dioxide and powder immissions by mathematical modeling

· Studies for the implementation of a calculation program according to the CORINAIR methodology for carrying out an inventory of the carbon dioxide (CO2), sulfur oxides (SOx, SO2), nitrogen oxides (NOx, NO2) emissions and powders (total, PM10, PM2,5)

· Acceptance tests for the low NOx  burners mounted on the retrofitted boilers 

· Assistance, consultancy, studies and specialized technical documentation for the development of the wind power plants, photovoltaic power plants and  biogas power plants 

The research activity in the past 4 years resulted in:

· 1 paper in an ISI review  

· 1 paper in a CNCSIS review;

· 8 papers presented at internal and international conferences.

· 2 research projects:

· 1 PNCDI 2 project

· 1 project from the MECMA sectoral plan

· 120 engineering projects

The dynamics of the approached research directions

In the past 4 years the activity was influenced by the market evolution. Thus, in the laboratory new activities appeared:

· Development of documentation for obtaining the integrated environmental authorization: Site Report and Request for authorization

· Studies for the implementation of a calculation program according to the CORINAIR methodology for carrying out an inventory of the carbon dioxide (CO2), sulfur oxides (SOx, SO2), nitrogen oxides (NOx, NO2) emissions and powders (total, PM10, PM2,5)

· Environmental impact evaluation for the electric wind plants, photovoltaic plants and biogas plants 

· Studies, consultancy, assistance and specialized technical documentation for the development of the wind power plants, photovoltaic power plants and  biogas power plants 

In the years to come it is envisaged to increase the research capacity by developing the R&D infrastructure and updating the research themes, considering the modification of the priority directions of research at the national and international level, in order to ensure competitiveness at these levels.

Dynamics of human resources 

The staff structure of the laboratory did not change in the past 4 years and includes 1 scientific researcher (CS-III), 2 engineers for technological development (IDT-I and IDT-III), 1 sub-engineer and 3 technicians, (total 7 employees) the average age being 47 years.

For the scientific development, the team members have graduated post-university and professional specialization courses in environmental protection, environmental management, quality assurance, as well as professional formation courses internal and external for the complex measurement equipment and data acquisition for carrying out the measurements in the environmental protection field.

It is envisaged to increase the number of researchers by hiring 2 more university graduates.

3.10. Activity report by team  E10 - Renewable Energy 
Activity in the past 4 years, qualitatively and quantitatively

The team „Renewable Energy „is part of the Renewable Energy Sources (RES) Laboratory. The team and the laboratory in its actual structure were established in 2008 through reorganization.

The team profile:  research and engineering in the RES field, the main share being represented by the engineering works.

The specialists within the team have developed the following types of activities:

· Valorization of the renewable energy sources – solar system and wind applications

· Training in the RES field within the POS DRU type projects

· Assistance, consultancy, studies and specialized technical documentation for the development of the renewable energy sources;
For carrying out the works, the lab has got highly experienced specialists, is equipped with highly efficient equipment and computer technique, is attested and has the necessary accreditations. 

Evolution of the project value:
	
	2007
	2008
	2009
	2010
	Average

	Total  (lei)
	786055
	2372834
	1609642
	386989
	1288880


Major developments

Research projects 

Project from MECMA sectoral plan – finalized in 2008: ”Solution study for the rural electrification by means of RES in the context of sustainable development. Programme 100 households electrified by utilizing RES in Romania”

Within the project the map of the wind and solar potential of Romania was completed. Solutions for the wind farms and solar plants for localities and photovoltaic-wind hybrid and solar-thermal systems for individual households were developed according to the site (location) and the necessary installed power. At the same time, energy efficient consumption solutions for thee solutions were also developed. The results of the projects have been extensively disseminated and sent to the local authorities in the non-electrified areas.

Project POS DRU (40/3.2/G/37211) „Professional formation in the field of new solar technologies”

The general objective of the project is to increase adaptability and competitiveness of the employees from the equipment-installing and construction enterprises that will increase their competences in utilizing the solar-thermal and photovoltaic technologies, thus increasing the number of specialized and competitive employees. The target group includes several physical authorized persons and employees of the companies installing equipment (electricians and installers) and of the construction companies from the Bucureşti-Ilfov area.

The training program organized within this project will enable the enterprises to profit from the opportunities offered by the new market and be in line with the Euroepan competitors. It will especially enable the target group to:

· design photovoltaic and solar-thermal installation;

· identify and develop applications at the industrial level;

· Install all the installation components.

2 lab systems used to help in the theoretical and practical study of the technologies for producing hot water for household use and electricity by means of the inexhaustible sun energy have been developed.

Project POSDRU – COMPENERG “Development of own employees competences for increasing labor quality and productivity in the energy field”. The courses on the utilization of the new equipment for the solar and wind potential measurements have been developed and the respective courses have been delivered.

Engineering works: 

· Studies and specialized technical documentation, assistance and consultancy for the development of the Solar power plants at Fetesti, Borduşani, Stelnica, Ialomita county
· Wind measurements at the site (measurement pillar installation 60 m, monitoring, processing and  evaluation wind potential – according to the procedures in force that envisage a minum duration of 1 year) in Olteni village, Constanta county , Isaccea,  Tulcea county, Greci-Macin village, Tulcea county, Glavanesti, Bacau county

· Studies, assistance, assistance and consultancy for the development of a wind park in Smardan commune, Galati county

· Study on the average monthly measurements of the solar radiation in the locations from the Medieşu Aurit commune, Satu Mare county, Vidra commune, Ilfov county

· Studies, design, consultancy and specialized technical documentation and technical supervision for the development and building of the Solar Plant from Mavrodin, Teleorman county, Iancu Jianu, Olt county, Casimcea, Tulcea county, Boroşneu Mare, Covasna county, 

· Feasibility studies according to G.D. 28/2008 for the Wind Parks CEE Beidaud – 117 MW, situated in the area of the Sarighiol de Deal – Beidaud localities, Tulcea county and Wind park Dealu 2 – 121.5 MW, situated between the Sarighiol de Deal – Râmnicu de Sus – Casimcea localities, Tulcea county”

The research and engineering activity in the past 4 years has resulted in:

· 3 papers in CBCSIS reviews

· 3 chapters of a book  

· 1 participation in an international seminar (Thailand) 

· 2 national symposia


· 3 research projects 

· 1 project from MECMA sectoral plan

· 2 projects structural funds, POS DRU

-84 engineering projects

Dynamics of the approached research directions 

In the past 4 years mainly engineering works have been carried out. This was the result of the dissemination of the project from the sectoral plan. Numerous local authorities have become interested, accessed funds and came to ICEMENERG for advice.

The research continued to be oriented to professional formation in the RES field.  

It is envisaged to increase in the share of research by participating in competitions, approaching new themes in the renewable energy field.

Dynamics of human resources

In 2008, the employee structure of the team included: 3 researchers (1 CS1 and 2 CS3), 2 engineers, 1 physician and 1 driver. 

At present, the personnel structure is the following: 6 researchers (2 CS 3, 4 CS ), 1 technician in electronics and 1 driver. The average age is 32.

It is envisaged to increase the level of competence of the researchers and their visibility.

According to necessities it is also envisaged to hire two more university graduates, as the volume of works increases.

3.10. Activity report  by team  E11 - Metal Expertise and Diagnostic
Activity in the past 4 years, quantitatively and qualitatively 

The team „metal expertise and diagnostic” is included in the Metal Expertise and Diagnostic Laboratory within the Material and Equipment Expertise Center (CEME), 

Team profile: research and engineering in the field of energy equipment metal condition analysis
Certifications:

- RENAR for carrying out tests in the field of metallic materials (no.LI -407)
- ISCIR for non-destructive examinations of the mechanical installations under pressure or lifting installations by means of magnetic powders (no.303), ultrasounds (no.344), penetrating liquids  (no.444), and thickness measurements by means of ultrasounds (no.419)

In this period the thematic was oriented in the following directions:

- Expert analysis of the metallic materials of the thermal energy equipment subassemblies: boilers (drums, heat exchange surfaces, collectors, etc.), recipients under pressure, high and low pressure pre-heaters, fuel oil pre-heaters, hydrogen and air tanks, etc., and pipe circuits (live steam, intermediary hot air, supply water, etc.).

- Expert investigation of the metallic material condition of the subassemblies of the hydro power equipment: finding the location of the discontinuities (fault) that occurred during the operation and the solutions for their remediation in order to make them operate at optimum parameters under safety conditions.

- Estimations of the remaining lifetime of the metallic subassemblies.

Evolution of the project value:
	
	2007
	2008
	2009
	2010
	Average

	Total  (lei)
	966229
	717083
	546471
	333317
	640775


Major accomplishments 
Project Transelectrica research plan: Monitoring by means of tensiometric marks of the behavior of the OEL towers under the management of S.T. Piteşti, vulnerable to hydrological risk factors 

Within the project a hybrid method has been developed – tensiometric measurements and computer-based simulation (by means of specialized software) of the stresses in the metallic structures corresponding to the overhead electric lines for evaluating the stresses in the high voltage towers. The method has been experimentally applied to the OEL towers of ST Piteşti.  The technological transfer to CN Transelectica has been made. CN Transelectica disseminated it in the SMART units

The activity in the last 4 years resulted in:

· 2 papers in an ISI ranked review  

· 1 paper in a CNCSIS ranked review;

· 2 papers presented at the national conferences

· 2 projects from the research plan of the electricity companies 

· 63 engineering works 

Dynamics of the approached research directions 

Until and in 2006, the team carried out research work with important results in the field of metallographic analyses and welding between different metals, welding alloys, etc. 

In 2007, through the massive departure of the employees, the research activity diminished up to zero. 

In these conditions the activity in the field continued only through engineering works. 

In 2011 the team strengthened with 2 researchers one of whom is a PhD. In these conditions the research activity will be re-launched. Themes in the field of new methods for the evaluation of the metal condition and methods for the determination of the metal remaining lifetime will be approached in the future. 

Dynamics of human resources

The structure of the Expert Analysis Section personnel has evolved in a descending direction due to temporary activity interruptions for the preparation of the doctoral thesis, retirements, transfer to electricity or private companies.

The personnel structure in the analyzed period is given in the table below:

	
	2007
	2008
	2009
	2010
	2011

	Total researchers 
	8
	5
	2
	2
	3

	   of which SR 1
	3
	1
	0
	0
	0

	 Auxiliary personnel
	5
	3
	3
	5
	4

	Total
	15
	8
	5
	7
	7


At present the personnel is made up of: 4 researchers (1 SR 2, 2 SR 3 of which 1 PhD) and 4 auxiliary persons (1 engineer and 3 senior technicians). One of the researchers is also ICEMENERG intranet manager, so that he works only half of the time within the team.

In the future it is envisaged to increase the number of researchers with the increase in research activity by hiring at least one fresh higher education graduate who intends to continue his studies to PhD level.

4. Representative project 

Project data

Project Title: Integrated system for assessment of the hydro generators condition in order to apply the principle of maintenance according to the condition and for evaluating the risk in order to establish the insurance value

No.Contract : 21-069 / 14.09.2007

Value: 1 925 000 lei, from which 1 800 000  lei from Budget and 175000 lei co-finance

Period: 2007 – 2010

Project Coordinator: ICEMENERG

Partners: 

Partner 1:   University Politehnica Bucharest- Center for Energy Research and Environmental Protection
Partner 2:   Academy of Economic Studies Bucharest 

Partner 3:   SC Hidroelectrica SA

Elaboration 

The project idea came from a report presented at CIGRE Session Paris 2006, in which a team of Canadian specialists from Hydro Quebec has presented a system of assessment consisting of a number of points given to the various components of an electric generator in order to determine its general condition, based on a set of criteria concerning the design, history, and results of tests. 

On the other hand, the project team specialists are experienced in conducting prevention trials of electric generators, in making expertise and inspections of the generators in order to carry out maintenance works. 
Thus the idea to develop a condition assessment system based on the generators history of life, on prevention tests results and on frequency of incidents has appeared. Besides, because many generators need to be rehabilitated, in the market conditions, they must be insured against the risks because they are exposed to incidents that may occur.
The project purpose was the elaboration of a modern, integrated system, consisting in: a method for assessment of the condition of a hydro-generator based on its life history in a determined period of time; a method for assessment of the risks of a hydro-generator and of their evolution depending on the evolution of the generator condition; a method for establishing the insurance value and of the insurance premium.  

The objectives of the research were:

1. Elaboration of a method for assessment of the condition of a hydro-generator, on its components (generator, turbine, auxilliary equipments)

2.  Elaboration of a method for assessment of the degree of risk of the hydro-generator, on its components and on the whole; assessment of the insurance value and of the insurance premiums, correlated with the generator condition evolution.

3. Experimentation of the elaborated methods on a real case in SC Hidroelectrica.

The project was carried in 5 stages on. Each stage consisted from a lot of activities.

The roles of the partners were: the Coordinator Partner ICEMENERG has elaborated the proper method for the assessment of the hydro-generator condition and the criteria for evaluation and scoring the electric generator and the auxilliary equipments. Partner University Politehnica Bucharest has elaborated the criteria for evaluation and scoring of the hydraulic turbine and its auxiliary equipments. Partner Academy of Economic Studies Bucharest has elaborated the method for risk evaluation and for evaluation of the insurance value and of the insurance premium. Partner Hidroelectrica has delivered the data concerning the history of life of its hydro-generators.

Execution 

Stage I: Study  concerning the principles for evaluation of the condition, maintenance principles, management of the risk and insurance principles.

A study was developed concerning the maintenance principles of hydro-generators and the following works have been defined: level I works – maintenance and minor repairs works, without stopping the operation; level II works – with generator stopped, minor repairs or replacement of parts of components; level III works – major works with partial or total dismantling of the components; level IV works – modernization and rehabilitation works, aiming to initiate a new life cycle. The principles for evaluation of the condition of the hydro-generators have been developed. In the study, the categories of faults and incidents have been defined and analyzed. The functional assemblies and the components of the hydro-generator have been established and delimited. Also, the principal tests to be usually carried on the main components of the functional assemblies of the hydro-generators, haveing the highest failure risk have been established. The notions of risk, insurance, their classification, management of the risk, categories of risks have been defined.   

Stage II: Elaboration of the method and of the guide for the assessment of the condition of the hydro-generator. Elaboration of the method for identification and quantification of the risk.   

A list has been elaborated, comprising the subassemblies, components, details and associated zones with possible faults and the probable causes of the faults. The list of possible faults has been elaborated at the constructive level of the components. A list has been elaborated, comprising the needed maintenance works, type of maintenance and the category of the repairs associated to the list of components and faults. Assembly, subassemblies, components, details, zones, possible faults, repair works, maintenance level, repairs categories and probable causes have been distinctly codified. It has to be mentionned that the relationships in the frame of these lists are one-to-one determined, so that to a certain fault of a certain component a certain maintenance work must be performed.

Also, a list comprising the tests to be performed for each component has been elaborated.  The list comprises the parameters to be measured, evaluation criteria and the condition index of the respective component. A system of codes for the tests, parameters to be measured, evaluation criteria and condition indexes of the components has been established.

In parallel, a table has been elaborated, comprising a guide for tests, with usual and special tests to be carried on a hydro-generator, grouped on big assemblies of it. The guide comprises, for each test, the name of the test, method and conditions for testing, evaluation criteria and the moment when the test must be made (commissioning, maintenance type).

The method for identification and quantification of the risks has been elaborated. Risk scores method was chosen which originated in the methods of the balanced scores used to quantify the business performance and the process mapping method, developed in the quality management field and on the base of the techniques of the flux diagram. For the evaluation of the risks, these methods impose the following actions: use questionnaires and / or lists of risks, risk inspections, made on site, analysis of financial records (analysis of balance sheets and other financial and accounting documents), organizational analysis of the organization, including the interdependencies between departments, production flow analysis, review of contracts with providers and beneficiaries, historical records (statistical), both of the incidents that have generated losses and that have not generated losses. The stages of risks quantification were studied, namely: data collection, data representation, statistical analysis of the risks using   the probabilities. Next, the identification and quantification of the risks were studied with application to the hydroelectric domain. 

Insurable risks identified are: unpredictable failure rate of components and hydro-generator as a whole, planned non-operation, non-operation because of other identifiable causes, the preparedness of the staff, staff health , the quality of technical, economic , quality management, hydraulic flow volume forecast, etc.
Stage III: Elaboration of the criteria for scoring and of the  decisional criteria. Elaboration of the method for assessing the value of insurance premiums and insurance value.
The criteria for scoring and the decisional criteria have been developed. The primary criteria for scoring of the faults have been defined; also, for the condition determined as a result of the tests and for the maintenance works. Option was made for a unitary scoring system, based on 5, score 5 being for cases of maximum severity. Secondary criteria were defined that were associated with the respective scores for each constructive element,  every possible defect, each condition index according to the tests results, each maintenance work  and every design and operation feature of the whole hydro-generator. Thus, a grid of scores was obtained, consisting of: constructive elements, faults, condition indexes according to the tests results, maintenance works. All these were included in the catalog of the possible events, containing a total of 841 possible events.
Next, a draft of the decision criterion has been developed concerning the condition of the hydro-generator, in the whole, based on the scoring scale, with 5 levels of appreciation of the condition: very good, good, satisfactory, poor and bad. The first two levels are without risk, the third is with medium risk , the fourth with increased risk and the fifth with high risk  of failure during operation.
A study on the hydro-generators risk analysis has been elaborated, the hydro-generators being treated as a group and individually. In this study two charts of decisional flux have been presented, along with the calculation of the probability of a correct decision with the Bayes formulae.  A proposal has been elaborated for two questionnaires for the completion of equipment insurance, to be completed by potential customers, owners of hydro-generators. It was further presented a method for evaluation (calculation) of insurance premiums and insurance value. There was presented a series of general and specific definitions of the insurance; the method ha been presented for the general case and then customized for hydro-generators.
Stage IV: Internal and external causes which can produce the unplanned stopping of the electric generator
From tables in Stage III were selected the incidents / internal defects causing downtime of the electric generator due to protections action and manual action, indicating the level of severity. Also, the maintenance work involved in each type of defect and causes that cause these defects have been indicated. Concerning the external causes, they were presented with the source causing the incident /defect, the effect on the generator and mode of stopping: automatic by protection or manual.
The decisional criterion for assessment of the technical condition has been finalisd, based on the calculation of probability of occurrence of defects and the analysis of an entire population of 90 hydro-generators. Procedure was established to determine the scoring values of the 5 levels of condition of the hydro-generators.  An example has been presented of application of the criteria for assessing the condition of a hydro-generator from the analyzed population of hydro-generators.  The verification of the decision based on conditional probability calculation with the formulas of Bayes has been made and presented.

Stage V: Elaboration of the method for assessment of transfer and financing of the risk  of accidental damage of a hydro-generator. Development of computer programs. Experimentation. Dissemination.
The method for assessment of transfer and financing of the risk  of accidental damage by insurance has been developed.  
The specific quantities in the insurance domain were defined, and the computation relationships have been established;   a method was developed for determining insurance installments as a percentage of replacement value of the equipment. A computation example was presented to illustrate the method, based on condition assessment of example presented in Stage IV. The method is an absolute premiere in Romania.
Computer programs have been developed to assess the condition of the hydro-generators and for computerized decision-making and computation.  A computer database and a computer program in SGBD-Access programming environment have been developed for assessing the hydro-generators condition, based on incident data entry, maintenance works and measurements results. 
Documentation and testing of the methods have been performed on a specific case of a power plant. Statistic data have been gathered, concerning the incidents, the maintenance works, constructive and operating data and tests results for 47 hydro-generators in four subsidiaries of Hidroelectrica, for four years, 2006-2009. The method was applied for 3 hydro-generators found to be in poor condition. At that hydropower plant the order was established for the 3 hydro-generators to enter in level IV repairs.  Also for a hydro-generator of this plant the method was applied for calculating the insurance premium, according with the generator value after the rehabilitation and with the risk level determined for the four years analyzed.
During experimentation, the methods and computer programs were checked, improved and refined. In the process of accumulation of information and application of methods, there have been made some improvements of the respective method.
The handbook was developed for using these methods.
Finalization 

The project was completed by delivering all documentations to the beneficiary and co-financing partner  Hidroelectrica. Also a technical presentation has been presented to the technical staff of Hidroelectrica and to the 4   subsidiaries of Hidroelectrica, with a practical demonstration of loading data and use of database and programs. In what concerns the issue of insurance, institutional regulations are needed. Hidroelectrica has initiated some steps in this regard.
Capitalization

By delivering all the documentation of the developed methods, the software package with initiated database and the handbook of utilization, the technology transfer to the user SA was done.
The method and the program for assessment of the hydro-generators condition is still used by ICEMENERG when required (by contract) for the expertise of one or more hydro-generators. On this occasion, the database becomes up to date and it is transmitted to SC Hidroelectica.

Visibility 

Articles in ISI quoted reviews

· Zlatanovici D., Zlatanovici R., Cicirone C., Dumitrescu S, Assessment of the   Hydro-generators State, Based on their History of Life Analysis.  International Review of Electrical Engineering (I.R.E.E.) June 2010 - Vol. 5. n. 3, Part A, pp. 985-991, ISSN 1827-6660  (rev ISI)
Articles in CNCSIS quoted reviews

· Zlatanovici D,.Kahle V., Park M., Methods for Determining  the Condition of  Stator Windings Insulation, Rev. Tehnologiile Energiei, Nr.7, 2008, p. 7-19, ISSN 1842-7189 (CNCSIS B)

· Zlatanovici D., Zlatanovici R., Cicirone C., Dumitrescu S., Izbăşoiu C, Bucur D,  Assessment of the   hydrogenerators state, based on their history of life analysis. The Scientific Bulletin of Electrical Engineering Faculty, Zear 10, No.1 (12), Universitatea Valachia Targoviste, pp.54-5, ISSN 1843-8188(CNCSIS B)

· Zlatanovici R., Zlatanovici D., Cicirone C., Dumitrescu S, Evaluarea starii tehnice a hidrogeneratoarelor pe baza analizei istoriei lor de viata . Revista Tehnologiile Energiei, vol. 44, nr. 12/2010, pag 3-8,   ISSN 1842-7189 (CNCSIS B)

International Scientific Conferences 

· Zlatanovici D, Zlatanovici R., Cicirone C, Dumitrescu S. Assessment of the hydrogenerators state based on their history of life analysis. Proceeding of the Nine General Meeting International Eelectrical Research Exchange – IERE, Bucharest, 9-13 nov. 2009, Rap.S4-1 

· Zlatanovici D., Zlatanovici R., Cicirone C., Dumitrescu S., Izbăşoiu C, Bucur D,  Assessment of the   hydrogenerators state, based on their history of life analysis. Proceeding of  8th World Energy System Conference - WESC 2010, Valahia” University of Targoviste  July 1-3, 2010 
National Scientific Conferences

· Zlatanovici D, Zlatanovici R., Cicirone C, Dumitrescu S.,  Method for evaluation of technical state of hydrogenerators. Proceeding of the 15th Energy Engineering Conference , CIE -2009 , Oradea, Felix Spa Romania , 5-6 June 2009
· Zlatanovici D, Zlatanovici R., Cicirone C, Dumitrescu S. Assessment of the hydrogenerators state based on their history of life analysis . Proceeding of the Symposium Optimizing global energy efficiency for hydrogenerator, Academy of Technical Sciences, Timisoara, Romania 30 oct.2009, Rap.6
Economic and social impact 

Economic impact of the project

The economic impact consists mainly in reducing the repairs and unplanned downtime costs. It also reduces the number of premature or unjustified interventions to   hydro-generators. The items listed above, obviously have a positive effect on production costs of electricity, along with all of the social implications arising from this and the security of electricity supply.
By creating possibility to insure the hydro-generators, although there are a number of costs incurred for insurance premiums, for long term, by paying damages for the incidents covered by the insurance, the economic effect is beneficial, the value of the damages being much higher than the value of insurance premiums.
Social impact of the project

Social impact of the project will consist in eliminating the subjective factor in decision making on maintenance work and reducing the production cost of electricity.
In addition, by creating possibilities to insure modernized or rehabilitated equipment, although it involves some additional costs, a state of increased safety is ensured and the financial risks of the respective power plant will be covered, in case of incidents whose causes will be covered by the insurance clauses.
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