2. SELF-ASSESSMENT REPORT FOR THE PREVIOUS 4 YEARS
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2.2. General activity report of the institution
During the last 4 years, despite the fluctuation of the state budget funds for scientific research activity, ICMET Craiova has succeed to provide revenues necessary for decent salaries for the personnel and to make investments from own funds for the facilities and infrastructure development.

The average salary is of 2652 lei and the investments from own funds within 2008 -  2011 were of  1 866 451, 58 lei.

The history and tradition of our institute namely achievement of scientific services useful to Romanian economy have been preserved.

This policy has lead to a positive visibility of ICMET at domestic and world-wide level due to carried out services, professionalism proved in approaching the technical issues and respect for the customer.

The themes of the proposed and state budget financed scientific research projects have had as main objectives concrete issues with applicability in industry, for example: 

· Within the frame of the Excellency Research Program

· Green stress relief technology and equipment  for cast forged or welded metal 
assemblies, applied in the last 4 years at 15 Romanian enterprises

· Power transformer bushing monitoring system, implemented at 15 transformers in 
the Romanian and Greek National Power Grids

· On-site partial discharge measurement methods for power and instrument 
transformers, used to perform more than 150 on-site measurements in Romania 
and Serbia

· System for polluting electric grid signal analysis and calculation and active filter 
control for harmonics compensation, implemented at Turceni Energetic Complex

· Within the frame of  Sectorial Program having Ministry of Economy and Trade and Business Environment as contracting authority:

· Artificial intelligence method application for early failure diagnosis at power 
transformers was valorized by diagnosis contracts for about 80 transformers 

· Green integrated and informatized system for medium voltage power supply and 
distribution was the subject of a technological transfer to Celule Electrice Bailesti 
SA

· Electric engineering component material recovery technology transferred to SC 
Ecologing SA Bucharest

· Recovery and use technologies for the materials of composite insulators with 
silicone rubber outer insulation, transferred to SC IPROEB SA Bistrita

· Study on Romanian electric engineering industry development trends intended to
Ministry of Economy and Trade and Business Environment

· Within the frame of Partnerships Program:

· Dielectric spectroscopy – an innovative technology for the diagnosis of electric 
power equipment insulation was implemented at ICMET Craiova to make 
complete the set of new diagnosis techniques for power and instrument 
transformer operational condition


An application of this technology was transferred to SC Electroputere SA to 
optimize the transformer coil stabilization process 

· Power transformer insulation system testing, diagnosis and monitoring method 


and installation was taken over for the manufacturing process at Simtech Srl 


Company, Bucharest

· Power transformer cooling system efficiency monitoring equipment was 
implemented at ICMET Craiova and valorized by contracts with companies 
interested in this service, three such systems delivered in the last 4 years

· Green magnetostrictively induced vibration based technology aimed at reducing 


electric power consumption was patented and validated by laboratory tests being 


in negotiation to be sold to a German company

Another project direction was the consolidation of the Romanian testing infrastructure for electric engineering and electronic product quality certification.

Some examples of projects achieved within the frame of the state budget funded programs are:

· Within the frame of Excellency Research Program:

· Extension of Electromagnetic Compatibility Laboratory aiming at providing the conditions for automotive electric and electronic sub-assemblies testing  according to the provisions of EU Directive 2004/ 104/ EC

The project was finalized with RENAR accreditation of the said tests and was valorized by applicative research services for: DACIA Pitesti, Tehnosoft Bucharest, Elba Timisoara, Romanian Automobile Register (RAR), MDM Constanta, Continental Timisoara

· Low Voltage Laboratory for fuse testing according to EU Directive 73/23/ EEC and European standard EN 60269-4 finalized with RENAR accreditation and valorized by contracts with Romanian companies: EXIMPROD – Buzau, VASION – Constanta and with foreign ones: GURAL, ELIMSAN, EFO, INTERTECHNIC from Turkey, ETI – Slovenia and NIKDIM – Bulgaria

· Type test laboratory for industrial, scientific and medical (ISM) radio band communication systems according to R&TTA EU Directive finalized with laboratory accreditation and valorized by contracts with Romanian Ministry of Transports 
· Within the frame of CAPACITATI Program:

· SAR evaluation and certification laboratory for mobile phone terminals is accredited by REANAR being intended the participation in a multinational consortium  with a project in FP 7 Program

· Installation for testing of circuit-breakers and load switchgears at capacitive currents switching was achieved and included in the list of equipments used for accredited tests. The project was valorized by performing tests for: ABS Minel –Serbia, GURAL – Turkey, ABB Avangard – Bulgaria, ELIMSAN – Turkey, EL-KO – Turkey, DEMITAS – Turkey, EFACEC – Turkey, Maira Montaj – Romania, Dulprod Buzau – Romania a.s.o.

· Electric material laboratory infrastructure development and competence extension. The laboratory is in the course of accreditation its activity being supported by existing frame contracts with: Electroputere – Craiova, Thermal Power Plant – Craiova, Retrasib – Sibiu, Electromontaj – Craiova, CEZ – Romania, E-ON Romania.

The insulating oil analysis equipment of Electric Material Laboratory – ICMET Craiova is the most performant one in Romania

· Within the frame of POS – CEE Program Priority Axis 2 CDI it was achieved the project: “High Power Laboratory Modernization with a view to reaching the technical and qualitative level complaint with EU requirements”.

The investments were directed to :

· Measurement means improvement

· Measuring system calibration technique improvement

· Ambiental improvements

· Anti-earthquake  works


Due to the existing endowments the High Power Laboratory exceeded the declared 
performances of CESI Laboratory – Italy and IPH – Germany being the second one after 
KEMA – The Nederlands. This statement is supported by the number of foreign 
customers (two foreign companies/ week on the average) requesting reservation for type 
or design tests. 

ICMET research activity is achieved in teams the members of which do not belong to the same laboratory most of the times. For example in magnetoelasticity field, specialists from the force calibration laboratory as well as from electro-mechanic equipment laboratory and from applied electronic group existing within the frame of the High Voltage Division are working. This example is characteristic to the way the laboratories are cooperating to achieve an objective as pressing force measurement and adjustment systems for the rolling mills of ARCELOR MITTAL – Galati who is a constant customer of ICMET Craiova.

The revenues from applicative research services contracted with private Romanian and foreign companies  represent most part of the revenues namely about 75% of the yearly ones. In the last 4 years, 1048 applicative research contracts of which 838 with foreign companies were concluded.

Within the frame of “Nucleus” Program, 13 projects were financed within 2008 – 2011 representing less than 5% of the revenue achieved during the above period.  

“Nucleus” Program represents an extremely useful source for any research institute because is a source that can be planned both from the scientific objectives viewpoint and the financial one. Many times, innovative ideas appear and they have to be developed to assess whether they are viable or not. To this end, it is necessary an available and plannable financing source. For example, to develop intelligent measuring devices requested by the new high voltage grids or to achieve new electric power generation techniques free of environment pollution  budget funds are necessary because private companies make investments only in research activities appreciated as achievable to an extent of over 80%. Funds are necessary to enable the achievement of a model, pilot station or anything that can be evaluated as “achievable”. It is only in this stage when actions for recruiting the potential customers can be undertaken. This policy was applied by ICMET to conclude contracts with Schneider Company – France for average lifetime determination in high-salt environment for a  medium voltage cubicle prototype. The testing and measurement devices were developed by own funds. Similar examples are with ARTECHE Company – Spain for instrument transformers and ALSTOM Finland for high voltage resistors.

To be noticed the cooperation relationships with OMICRON Company – Austria for the development in common of a partial discharge acoustic measurement system and with MTRONIX Company - Germany for the improvement of a digital error measurement system for instrument transformers. 

For the future, all the necessary measures will be taken to participate in congresses and symposia with high visibility this being a weak point in the analysis made. 

In the yearly budget for the period 2008 – 2011 funds were allocated for the participation of ICMET specialists in the meetings of the working groups of CIGRE, IEC and STL (Short- Circuit Testing Liaison) not-neglecting the way the own research activity is disseminated by published scientific papers and participation in important international events.   

2.3.  Activity report by team










Team E1 – Research, Development and Testing Division for High Voltage activity report 

Team leader: Ion Pătru

Number of employees: 27 CS, 18 IDT + T, 17 NRDS
Research, Development and Testing Division for High Voltage activity takes place in the following areas:

· Applied research aiming at determining the performance of electrical equipment in the fields of high voltage, electromagnetic compatibility, low voltage, forces and masses and behavior against environmental factor action;

·  Research - development for the assimilation of new test, measurement and diagnosis methods in the areas listed above and their expansion;

·  Research - development for the achievement of new products and equipments.

The above mentioned activities were carried out in the High Voltage Division by means of:

· Participation in national research programs;

· Customer order based performed services;

·  Works performed by own sources.
In the high voltage field the carried out projects aimed at research infrastructure development, testing and calibration scope extension, test performance improvement as well as developing electrical equipment insulation evaluation and diagnosis field. National and international recognition of these activities was obtained from competent bodies RENAR, DaTech, DKD) .

A special attention was granted to the diagnosis of the National Power Grid equipments because by now most of them have reached the end of the guaranteed safe operation period.

By means of the proposed and state budget financed projects the following ones were achieved:

· An own method for partial discharge discrimination from the electromagnetic disturbances existing in an electric power distribution station. This method enables on-line measurement of partial discharge phenomenon;

· An indirect method, based on frequency domain spectroscopy, for moisture determination in power transformer solid insulation; 

· Implementation of oil dissolved gasses analysis;

· Implementation of frequency response analysis at power transformer windings;

· Transformer oil furan analysis to evaluate the remaining lifetime;

· Paper polymerization degree determination technique.

These new developed techniques enabled the achievement of a diagnosis procedure validated in over 200 applied research services. This procedure has the advantage of being based on previous measurement results so that it provides an optimization of material and time expenses. The measurement sequence is personalized depending on the test object. 
Research projects were finalized having as results the following ones:
· Method and equipment for partial discharges measurement by acoustic emission. Customers:  Electroputere SA, Nuclear - Electrica Cernavoda, Transelectrica SA, etc..;

· Method and equipment for electric power equipment insulation testing, diagnosis and monitoring. Customers: Electroputere SA, Retrasib SA, Transelectrica SA, Hidroelectrica RAAG - ROMAG products, etc. ;

· Method and equipment for medium voltage cable testing with damped oscillating voltage. Customers: Electrica S.A.;

· System for tracking and erosion tests on composite insulators using wheel and salt fog methods. Customers: IPROEB S.A. – Bistrita, Maira Montaj – Bucharest; Kaleseramik - Turkey ;

· Extension of  electromagnetic compatibility test areas in accordance with international standards applicable to:

· Electrical and electronic assemblies for automotives – customer: Tehnosoft SA, RAR CMO MDM Certification;

·  SAR evaluation at mobile phone terminals – customer:  Dual SIM, Visual Fan;

· Industrial, scientific and medical (ISM) radio band communication system testing – customer: ANCOM-Bucharest;

· Laboratory for power transformer insulation system performance determination. Electrical parameters of the insulating oil are determined in accordance with the requirements imposed by in force standards –  customers: Electroputere SA, Transelectrica SA, Retrasib SA, etc.; 
· Laboratory for electrical products environmental testing: temperature, humidity, salt fog, flame, etc. – customers: UTI System SA, ELBA SA, VIG SRL, BILESIM-Turkey.

Applied research activities were carried out to determine the performances of electrical equipment from various clients:

a) High Voltage field – the main type of tested products were:
· Power transformers for companies like : Electroputere SA, Retrasib SA, ELEROM SA, Transelectrica SA, BEST Transformer - Turkey, DTS Transformer - Turkey, Lemi Trafo - Bulgaria, Elettromecanica Piossasco - Italy, etc.;

· High voltage switching and distribution equipment for companies like: Electroputere SA, EXIMPROD SA, ENERGOBIT SA, Electroalfa SA, ELECTROTEL SA, Maira SRL, GURAL – Turkey, Fulmen - Iran, ABB Avangard - Bulgaria, SIEMENS - Turkey, EFACEC - Portugal, COELME - Italy, EUROPOWER - Turkey;

· Ceramic and composite insulators and insulator chains: IPROEB SA, EXIMPROD SA, Maira Ltd Electroceramica SA, NEKS Electric - Sweden, Ankaraseramik - Turkey Kaleseramik - Turkey, EMCO - Pakistan, etc.;

· Medium voltage cables: IPROEB SA, Prysmian, FKS - Serbia, etc..

b) Electromagnetic compatibility field - applied researches were carried out for companies such as Tehnosoft Bucharest, Softronic LLC, INDA Eltrac Ltd., Laser Optics Ltd. And ELKOM – Bulgaria, PSK - Israel etc.;
c)    Electrical equipment insulation condition evaluation – studies were performed to characterize power transformer insulation for: Electroputere SA, Transelectrica SA, Retrasib SA, Nuclear Power Plant - Cernavoda etc.;

d) Electrical products environmental testing - applied researches were performed to determine electric equipment behavior in the following environmental conditions: sudden temperature variations, cold – dry heat – wet heat, flame and glow wire. Customers: Softronic Ltd, ELBA SA, INCD ICPE-CA, Siemens AG Energy - Germany, etc.
Within research – development activity intended to achieve new products the following ones were achieved:

· Warning device for cranes when approaching the influence area of the electric field generated by high voltage power lines;

· System for force limiting in variable geometry arm crane hook; 

· Automated systems for rolling force adjustment;

· Magnetoelastic force transducers;  

·    Optical force measuring system;

· Force - displacement curve recording instrument for composite insulator testing.
Calibration activities in high voltage field for: DC voltage, AC voltage, lightning impulse voltage, electric and magnetic field calibration  as well as high forces. Customers for calibrations: ICEMENERG Bucharest, IPROEB Bistrita,  Electrica SA, Technical University Karlsruhe and HBM – Germany, LOTRIC – Slovenia etc.
About 50% of  the personnel  have high education level and are directly involved in research - development activity.  In the last years, 11 persons with high education, of which 9 young graduates,  were employed. 5 of them left for other technical companies: 4 at Electrica SA and one to EMC Laboratory of Continental SA.  

Division policy on personnel professional skill improvement provides periodical training courses. At present the division  has 3 doctoral students and two persons with Ph.D degree.

Infrastructure and personnel professional skills have been a favorable environment for applied research carried out by 10 doctoral students from outside the institute of which two foreign ones (one from Serbia and one from France). 

Over 100 Romanian students and 5 French students year have made practical stages and prepared graduation papers in HVD laboratories each year. 

Team E2 - Research, Development and Testing Division for High Power activity report

Team leader: Dr. George Curcanu

Number of employees: 17 CS, 6 IDT+T and 20 Non R&D Staff

Division  activity was performed in the following directions:

· research-development of prototypes for electrical apparatus and equipment 

· development of test laboratories and stands 

· development of test methods and schemes

· modernization of High Power Laboratory

· participation with actions (proposals regarding the modifications of IEC standards) for getting the acceptance that the High Power Laboratory to become an applicant member and full member within STL organization of high power laboratories

· participation in the working group CIGRE–WG12 

· participation in international and national conferences and symposia 

· human resources

1. Research-development of prototypes for electrical apparatus and equipment 

Within the High Power Laboratory, development tests were performed for determining the technical performances of:

· assembly of 12 kV and 24 kV /1250A, 2500 A metal enclosed switchgears equipped with AREVA, SIEMENS and SCHNEIDER circuit breakers;

· oil immersed power transformers: 

· TTUS ONAN 25 MVA, 115/20,8 kV-SC Electrotel SA-Alexandria, Romania 

· TTUS ONAN 40 MVA, 115/20,8 kV-SC Electroputere SA-Craiova, Romania

· TTUS ONAN 40 MVA, 115/20,8/10,4 kV-SCRetrasib SA-Sibiu, Romania

· three phase outdoor disconnectors, STEP type, 123 kV, 1600 A with earthing knives-SC Eximprod SA-Buzau, Romania

· 24 kV, 400 A load break switch -SC Elerom SA-Roman, Romania

· 12 kV and 24 kV, 630 A load break switch – Areva, France
Within the High Power Laboratory, special tests were performed on the following products:

· short circuit stability verification and diagnosis on de 50/66 MVA transformer-Hyunday, Bulgaria

· arc testing on 145 kV and 362 kV current transformers -Pfiffner Instruments-Switzerland

· temperature rise tests for neutral forming transformers with three phase transformer -Elettromecanica Piossasco-Italy

· high power arc testing on 25 kV, 63 kA insulator rings -Pfisterer- Switzerland

· tests for determining the thermal class of the casing at 1600 kVA transformer substations 1600 kVA-Pavel and Sons-Bulgaria

· high power arc testing on 220 kV cable-Nuevos Desarrolos Techicos y Commerciales S.L.-Spain
2. Development of test laboratories and stands
Within the program “Capacitati”, the installation for capacitive current testing on circuit breakers with voltages up 36 kV and currents up to 400 A was achieved, which enabled the completion of the test classified list according to IEC standards for all types of circuit breakers.

Within the program “Nucleu”, the following test laboratories were set up:

· low voltage apparatus test laboratory 

· mechanical endurance test for verifying the mechanical characteristics of medium voltage circuit breakers:

Within the program “CEEX” - Module 4 it was set up: 

· low voltage fuse test laboratory 

3. Development of test methods and schemes 

· static current source for temperature rise test on transformers and determination of thermal class of transformer substations as an alternative method to the supply by motor-generator units 

· test and calibration method for shunts and Rogowski coils up to 140 kA in the High Current Calibration Laboratory 

· calibration method for GENESYS measuring system

· test method for electric contacts made of new micro-crystalline and Cu-Mo pseudo alloys materials, project achieved within a partnership with IMN-Bucharest

4. Modernization of High Power Laboratory

Within the operational program POS-CCE operation 2.2.1 through the project “High Power Laboratory modernization for reaching the technical and qualitative level corresponding to European Union requirements”, the following have been achieved:

· infrastructure development by equipment purchase:

· data acquisition system with optically insulated inputs -Transient Recorder, 100msamples/s, 16 bit, 1 GB memory 

· equipment for monitoring the temperature of electric machine windings  

· measurement transducers: 100 kV/50 V and 1500 V/50 V voltage dividers, 6 kA, 12 kA, 300 kA  shielded Rogowski coils, 12 kV current and voltage transformers,  rotary  (0-145 degrees) and linear  (150 mm and 250 mm) stroke transducers, transducers for measuring the dynamic pressure  

· electromechanical equipment: compressors with 3 steps, self erecting platforms with  17m working height, 100 tf cranks and 5 t forklift

· modernization of shock generator protection and control circuits :

· digital protection relays

· DS static sources

· low voltage contactors and circuit breakers 

· modernization of 0.4 kV and 6 kV substation:

· low voltage contactors and circuit breakers 

· medium voltage vacuum circuit breaker

· modernization of temperature rise stand:

· fully controlled rectifier bridges 

· low voltage contactors

· automatic fuses

· rehabilitation of buildings for the installations from the laboratory endowment  
5. Participation with actions (proposals regarding the modifications of IEC standards) for getting the acceptance that the High Power Laboratory to become an applicant member and full member within STL organization of high power laboratories

Within the meetings of the Technical Committee of the Organization of High Power Laboratories Short-Testing Liaison) HPL submitted the file with its request for being accepted as full member. After the file analysis, HPL was accepted as applicant member, and after 3 years of surveillance it will become full member. At the last 2 meetings, the HPL delegation presented 8 actions (works) regarding the revision of IEC standards.
6.  Participation in the working group CIGRE–WG12

The Division participated in the working group WG12 for finalizing the IEC 62475 standard– “High current test techniques, definitions and requirements for test current and measuring systems”
7.  Participation in international and national conferences and symposia

Participation with at least 2 papers yearly in international and national conferences and symposia:

ICREPQ-2008-Spain, ICEM-2008-Portugal, CNE-2008-Neptun, Romania, ICREPQ-2009-Spain, ICEM-2010-Italy, CNE-2010-Neptun, Romania, ICREPQ-2011-Spain.
8. Human resources
Employment based on contest and training of 3 young graduates of the Electrical Engineering Faculty and Automatics Faculty , one of them leaving the institute for a similar laboratory, at Ludwika–Sweden.

The young people from HPL were also prepared by the training course in using the digital data acquisition system.   
Team E3 - Research Development Laboratory for Energy Efficiency and Energy Quality activity report
Team leader: Sebastian Popescu

Number of employees: 6 CS and 8 IDT  + T
The Research Development Laboratory for Energy Efficiency and Energy Quality has as object of activity:

a) research-development activity:

- for equipment in electrical and energy fields;

 
- low, medium and high voltage electric installations;



- in other competence fields;

b) making energy balance and energy audits, at direct order of customers;

c) designing installations for reactive energy compensation, at low and medium voltage, at direct order of customers;

d) designing low, medium and high voltage electric installations, according to customers’ requirements;

e) designing installations in the field of renewable energies, according to customers’ requirements;

f) national and international scientific cooperation;

g) technological transfer of own research results;

h) computer aided design;

i) applied research and technological development, at direct order of customers;

j) implementation and capitalization of the inventions resulting from own activity;


k) technical assistance when commissioning the designed products;

l) consultancy and providing scientific and technological services at the request of the Institute departments, also at the request of interested economic agents.

    
The Research Development Laboratory for Energy Efficiency and Energy Quality has as general objectives of activity:

( analysis of the objectives of the research programs within the National Plan for Research-Development and Innovation, European and cross-border programs;

( drawing up the research/development project proposals for participation in competitions from programs financed from national and European funds; 

( preparing the offer documentations according to the requirements of the Contracting Authorities which organize the auction;


( preparing the technical documentations necessary for achieving the research/development projects for which the auctions were won and assuring the documentation completion at the terms provided in the financing contract;

( providing consultancy when executing models and prototypes resulted within the research-development projects;

( periodical analysis for the achievement stage of the research-development objectives contained in the contracted programs with a view to achieving them in due time;

( priority achievement of the scientific and technological objectives set by the scientific research and technological development national programs; 

( proposal of technological transfer projects, based on the finalized research results;


( participation in public auctions organized by economic agents as contracting authorities;

( preparing the technical documentations in accordance with the customers’ requests regarding the operation, mounting, delivery, transport and with the legal provisions related to environment protection, user health and safety, placing the electric and electronic equipment on the market;

( drawing up the specifications for purchasing the equipment by public auction; 

( consultancy providing to the product manufacturer and technical assistance providing when commissioning the product at the customer;

( training and specialization of the laboratory researchers in their activity field;

( implementation of the integrated management system of quality – environment – labor health and safety, according to the standards  ISO 9001, ISO 14001 and OHSAS 18001, in its own activity.

During 2007 – 2011, the research-development activity of the laboratory was concretized in achieving a number of 35 contracts in the specific activity field, among which 11 within the RD national programs and 24 with diverse economic agents. 

Besides this, 8 programs were achieved and finalized during this period within NUCLEU program.

Persons within the laboratory, which are part of the work team of the projects from POS-CCE, AXIS2 (F41) and POS-DRU, AXIS 3 (CF4) programs. 

In all these projects, young researchers, members of the laboratory, were implied and trained.

The researches, studies, projects and product execution were focused especially on the energy efficiency and energy quality for diverse industrial applications.

For increasing the scientific and technical capacity of the collective, aiming at increasing the competitiveness, there was a permanent concern for personnel training and accreditation for assuring the necessary infrastructure.

In the last 4 years, 5 engineers, members of the laboratory, got the “Power Quality Expert 1st Level and 2nd Level” certificate in the field of Electric Energy Quality after graduating specialty courses recognized at European level. 

Every year, 3 members of the laboratory which are energy auditors were reaccredited, and at the same time with the auditor team re-accreditation, the accreditation of ICMET Craiova as legal body was extended; on the basis of these accreditations, a continuous activity of making energy audits was performed in accordance with Government Ordinance no. 22/2008 regarding the energy efficiency and promotion of using the renewable energy sources at the end user.

Also, 5 engineers were authorized as electricians IIA – IVA and IIB – IIIB degrees.

Within the research themes having as object energy efficiency and energy quality, endowments with equipment enabling a detailed and competent analysis of the phenomena in electric network were made.  

Within the framework of the laboratory, there were concerns for developing equipment, installations and technologies:

· for energy generation from renewable sources – micro hydro turbines for plain areas (which do not require water level differences)

· for increasing the energy consumption efficiency – installations for automatic compensation of power factor with ecological components, active filters for harmonics, efficient controllable drives

· of monitoring the energy quality parameters 

· modern ones, related to transformer and distribution substations for integrating them into smart grids

· of ecological cooling with Peltier modules for industrial applications

· of using and implementing the renewable energy sources at the consumers 

· of recovering the materials from electric components, by using cryogenics 

The research-development activity had as result the submission at OSIM (State Office for Inventions and Trademarks) Bucharest of 4 patent proposals.

The results of the achieved researches were disseminated by organizing and participating in round tables, national and international conferences and also by publishing papers in nationally and internationally recognized journals. 

For attracting European funds through the POS CCE program, SME economic agents were sought, to which collaborations were proposed for achieving competitive products; a project was submitted and approved, but because of financial reasons of the economic agent – beneficiary of the contract – the contract was not concluded. 

The research-development activity continuation is supported by 6 project proposals within the national program “Parteneriate” (Partnerships) 2011.  
Team E4 - Research Development Laboratory for Electromechanical Equipment activity report

Team Leader: Adrian Vintilă
1. Team

The working team is formed by: 1 CS and 8 IDT + T
2.  Research – development – innovation and technological transfer fields 

· Electro-mechanic equipments for electric engineering industry

· Electro-pneumatic technologies and equipments

· Vibration stress relief equipment 

· Technologies and equipment in the field air quality protection, monitoring and evaluation 

· Renewable energies  
3.  Research-development activities performed within 2007 … 2011 and prospects 


Within 2007÷2011, research-development-testing and innovation activities were carried out and functional models as well as single products were achieved.  

The activity is structured on the following sub-fields: 

· Research - development of vibration stress relief technology and equipment with magnetostrictive vibrator. Within the project frame it was developed complex vibration stress relief equipment in the range 20-500 Hz, using the intelligent material GMM (Giant Magnetostrictive Material). The vibration stress relief equipment with magnetostrictive vibrator is a novelty at national and European level, being known only similar equipment made in China.


· Research – development and implementation of electro-pneumatic technologies and equipments with sonic shocks of compressed air aimed at providing the flow/ unblocking of raw materials (coal, ore, cement etc) deposited/stored in hoppers and silos. At present we have remained the only national supplier and our works are applied in electric power industry (coal thermal power plants: CET Govora, CET Arad, CTE Pucheng China, etc.), cement and construction material industry (Group Lafarge Cement Romania, Carpatcement Romania-Group Heidelberg, Cement Alsons Philippines etc.). The field is regulated by EU Directive 97/23/EC - Pressure equipment. In this field we also offer technical expertise services according to authorisation No. CR/24/E/8/0104/0/01.10.2010, issued by State Inspection for Boilers, Vessels under Pressure and Hoisting Unit Control (ISCIR). For the future, it is imposed the development of new solutions for making efficient the material un-blocking process by reducing the critical discharge time (milliseconds) of compressed air and implicitly impact force increase at values higher than raw material adherence and compaction force. It is imposed that the 20 years acquired experience to be made known to the people working in this field by drawing up and publishing a book on this issue. 

· A functional model of “dedusting installation for conveyers” intended to coal, ore, cement dust trapping at thermal power plants, cement and construction material factories was designed achieved within the frame of clean environment policies (air de-pollution). It works according to the principle of dry trapping with special filtering bags and periodic filtering capacity regeneration with pulse-jet method pressurised air. Installation operation is completely automated. The model was successfully tested for lime transportation conveyer at LAFARGE Cement- Subsidiary Targu-Jiu. In this way tons of dust are recovered daily and reintroduced in the fabrication flow. The results obtained are visible in the European cooperation program for the valorisation of research results INTERVALUE No. SEEA/A/426/1.1/X.


· Research - development and technological transfer of electro-mechanic equipments for collecting ring short-circuiting and brush lifting at electric asynchronous motors. This equipment implementation leads to an increase of about 300 000 EURO of ICMET turnover within 2007-2011 and to the achievement of some competitive motors at SC Electroputere SA, preserving in this way the existing markets
· Development and performance validation testing of self-supporting shielded room. 

· Development of the Monitoring Module in the Strategic Project JOINT RISK MONITORING DURING EMERGENCIES IN THE DANUBE AREA BORDER in the Romania-Bulgaria Cross Border Cooperation Programme. This project aims to ensure a positive significant impact, sustainable change and durable improvement within the eligible areas in both Romania and Bulgaria by developing a joint integrated system for efficient monitoring and disaster consequences mitigation along Danube river and border area and by creating an automatic network for ambient air quality monitoring,  which will allow the ambient air quality assessment on the basis of some criteria and methods common to all EU countries, regulated by the Directive 2008/50/EC, with a view to formulate some decisions and policies consistent and solid for pollution control.
· Development consultancy and technical assistance for climatic tests (hot-cold limit temperatures, and ice) at medium and high voltage electric equipments.  Within the frame of the partnership with National Research Development Institute URBAN-INCERC, Hygrothermal Tests Laboratory Iasi, services for domestic and foreign customers are carried out. The experience acquired in design, manufacturing and exploiting field enable us to draw up a book “Electric apparatuses in the power grid” that will be published. 

· Researches in “green air conditioning” field were initiated for a clean environment and improvement of personnel micro-climate conditions. So, it was designed and achieved a functional model of a green installation using compressed air (3÷7 bar) as single energy. It This may represent an alternative to the actual Freon air conditioning installations which, due to chlorofluorocarbon molecules, contribute to global pollution and green house effect.

· Following the tests it was noticed that that energetic separation of a compressed air flux in two currents: a cold and a hot one takes place also at low pressures (1÷2 bar). Patent No. RO122506 B1/2009 - Green air conditioning installation - was obtained for the elaborated technical solution. The patent was presented at the inventics exhibitions where 3 golden medals were awarded to it. The results of the own researches in the green air conditioning field are visible also in the European cooperation program the valorisation of research results  INTERVALUE No. SEEA/A/426/1.1/X.. We were contacted and are in negotiations with Groupe Renault Technologie for the achievement in common of a project for green air-conditioning at autovehicles

· Present energies/ renewable energy sources. It is also in the near future when the activity will be directed also towards clean energies/ renewable energy sources. The first steps were made in this field of great interest achieving a functional model of ground energy heating – cooling system. It has the advantages of not consuming fossil combustibles, not emitting polluting gases as: CO2, SO2, NO and the performance coefficient COP 3, indicates that for one unit of consumed electric power three units of thermal power are obtained, of which two units are for free from the ground.

4. Human resource evolution 
Teisanu Florin

· Ph.D. degree No. 1418/2007/ Industrial engineering /Univ. of Craiova

· Certificate/Project Management/Commerce and Industry Chamber Oltenia, 2007

·  Certificate/trainer, professional training/ Spiru Haret School GroupCraiova, 2010

· Certificate No.0554/2010, Person in charge with endorsing the technical documentation for technical investigations/ examinations of under-pressure installations (RADTE-IP)/Cuantum Bucuresti

· Authorization No. CR4/E/8/0104/0/2010 In service technical tests for technical investigations/ examinations of under-pressure installations; ISCIR, 2010

· Graduation certificate, Construction hygrothermics, Mechanics Faculty Craiova, 2011
Marinescu Camelia, Nouras Florica 

· Presentation of SR EN ISO/CEI 17025:2005” requirements organised by RENAR Bucuresti, 08-10.05.2007         

· Use of distributed structure computation technique, Craiova, 2010

· Technological transfer, Intellectual property, Craiova, 2010

· Negotiation techniques, Marketing, Craiova, 2010

· Quality Assurance, Company certification according to ISO standards, Craiova 2010

· Business start and grow, Company management, Business diagnosis, Craiova, 2010

· Innovative ideas and business financing (Project management), Craiova, 2010
Sandu Claudiu

· Master degree/ Integrated conception of manufacturing systems /Univ. Craiova, 2010

· Graduation certificate, Construction hygrothermics, Mechanics Faculty Craiova, 2011
5. Papers 
 Vintila Adrian

· Experimental Aspects about a Magnetostrictive Actuator for Mechanical Vibrations, The Workshop “Innovation and Evolution by R&D - SMEs Strategic Partnership” – IERD, 2009

· The design  aspects on the magnetostrictive actuators, The Workshop “Innovation and Evolution by R&D - SMEs Strategic Partnership” - IERD-2009

· Bending Stress Measurement System and Procedure for Experimental Training of – Undergraduates on Electronics and Measurement Techniques, WSEAS TRANSACTIONS on ADVANCES in ENGINEERING EDUCATION ISSN: 1790-1979, Issue 5, Volume 6, May 2009

· High voltage composite insulators with integrated fibre optic. Achievements and outlook, Application of Optoelectronic Measuring and Monitoring Methods in Romanian Power Grid, Cheia, May 6-8, 2009

· Use of electromagnetically shielded enclosures achieved by ICMET for EMC measurements, Round Table PROGRESS AND TRENDS IN ELECTRICAL EQUIPMENT DEVELOPMENT AND TESTING, Craiova, 25 November 2008

· Tracking and erosion tests of composite insulators. Wheel test, Round Table PROGRESS AND TRENDS IN ELECTRICAL EQUIPMENT DEVELOPMENT AND TESTING, Craiova, November 25, 2008

· Monitoring and control of composite insulators crimping process using the acoustic emissions technique, SMDEE 2007,  Baile Olanesti, November 26-28, 2007

· Method for crimping composite electrical insulators, ICSAM 2007 - Patras, Greece, September, 2-6, 2007

· Shielded Rooms and Anechoic Chambers, ECAI, Pitesti, 2007

· Method for crimping composite electrical insulators, ICSAM 2007, Patras, Grecia September, 2007

· Tracking and erosion test – wheel test, SIMC-EE 2007, Baile Olanesti, November 26-28, 2007
Teisanu Florin

· Researches on the utilisation of pressurized gases to cool the high speed steels when tempering. International metallurgical review – English version No.4/2007 Scientific Printing House FMR Bucuresti.

· Researches on pressurized gas for cooling the welded joints in austenitic stainless steel, International metallurgical review – English versionNo.5/2007 Scientific Printing House FMR Bucuresti.
Nouras Florica

· Prototyping a ferrofluid cooled transformer, IEEE IAS PUBLICATIONS, 2011"

· Medium voltage, medium power transformer with magnetic nano-fluid coolant, The 6th Symposium on Electric Machines SME’10, 7-8 October, 2010, Bucharest"

· A novel ferrofluid-cooled transformer. Electromagnetic field and heat transfer by numerical simulation, The 12th International Conference on Optimization of Electrical and Electronic Equipment, OPTIM 2010, 20-21 May 2010,  Brasov, OPTIM 2010: PROCEEDINGS OF THE 12TH INTERNATIONAL CONFERENCE ON OPTIMIZATION OF ELECTRICAL AND ELECTRONIC EQUIPMENT, PTS I-IV Pages: 140-146   Published: 2010, ISSN: 1842-0133

· - Thermal effects on functional characteristics of electrical transformers, 8th International Symposium on Advanced Electromechanical Motion Systems, ELECTROMOTION 2009, EPE Chapter „Electric Drives” Joint Symposium, 1 – 3 July 2009, Lille – France, ISBN:978-1-4244-51500   published by IEEE

· Diversification of composite insulator construction for modernizing the transmission lines and equipment within the electrical power system, The Third International Symposium on High Voltage and High Power Tests, Measurements and Certification of Electrical Power Equipment - SIMC-EE 2007, 26-28 November, Băile Olăneşti, Romania, ISSN 1224-0575
Nouras Florica, Camelia Marinescu

· Mobile laboratory for periodic metrological checking of power transformer monitoring equipment Symposium on Progress in Electrical Power Equipment monitoring and Diagnosis - SMDEE 2007 (First Edition), 26-28 November, Băile Olăneşti, Romania, ISSN 1224-0575"
Aciu Ancuta

· On-line monitoring and revitalization of oil-paper insulation of high power transformers, 8th International Carpathian Control Conference 2007, May 24-27, 2007, High Tatras, Slovak Republic

· Revitalization of power transformer paper-oil insulation by using the absorbent method, International Symposium „Insulation systems for electric equipment, First edition, Călimăneşti, 18 – 20 September 2007"

· Modern methods for revitalizing the solid insulation of power transformers according to IEC 60422, Symposium on Progress in Electrical Power Equipment monitoring and Diagnosis - SMDEE 2007 (First Edition), 26-28 November, Băile Olăneşti, Romania, ISSN 1224-0575

· On Line Method for Revitalizing the Solid Insulation of Power Transformers ARWtr 2010 - Advanced Research Workshop on Transformers, 3-6 October 2010, Santiago de Compostela – Spain, ISBN 978-84-614-3528-9"
6. Patents and diplomas 
Vintila Adrian

· Patent Number: RO123322-B1/2010 “Method and system for the automatic control of composite insulator crimping pressure”;

· Patent Request No.: A00619/2010: “Equipment for vibrational stress relief”;

· Patent Request No.: A00917/2010: “Method and system for the automatic control of stabilizing the windings of power transformers”.
Teisanu Florin 

- Patent RO122506B1/2009 – „Green air-conditioning installation”;

- Diploma and Golden medal, International Inventics exhibition PROINVENT 2008, Cluj Napoca;

- Diploma and Golden medal, International Inventics exhibition, INVENTIKA 2009, Bucuresti;

- Diploma and Golden medal, International Inventics exhibition, PROINVENT 2010- Cluj Napoca.
7. Other significant aspects of the scientific development of the research team 

Vintila Adrian

- Member in CIGRE Working Group A2.42 : Transformer transportation 
Team E5 - Research-development laboratory for Electric Drives and Electric Equipment Monitoring activity report

Team Leader: Nicolae Anoaica
The laboratory has in its structure: 1 CS 1 (Ph. D.) , 2 CS III, (from which one 1CS III with PhD title got in 2010), 1 CS, 2 ACS, 3 IDT I, 3 IDT III,  1 IDT,  1 engineer  and  3 T1. 

The staff of the laboratory is part of the teams for implementing the projects funded within the programs: NUCLEU, PARTENERIATE, SECTORIAL, CERCETARE DE EXCELENTA, POS-CCE, POS-DRU, Romania-Bulgaria cross border cooperation program and contracts got by auction.

The laboratory research-development activity was concretized in the achievement of 43 contracts in the specific activity field, from which 17 within RD national programs and 26 with different economic agents, 14 published papers, one patent and one patent application. 

In all these projects, young researchers, members of the laboratory, were implied and trained.

The researches, studies, projects and product execution were focused especially on fields of process automation, remote analysis and monitoring of electric power systems, system for energy generation from renewable sources and power factor optimization in high power circuits with reactive nature.

Equipment, installations and technologies were developed within the laboratory for:

 -   Monitoring of the condition of power transformer units within the electric utilities: TRANSELECTRICA, ELECTRICA, HIDROELECTRICA, TERMOELECTRICA;

· Electric energy generation from renewable sources (compact micro hydroelectric power plant  – relatively low flow rate and relatively high level difference);

· Monitoring and automation system for the control of a combined ecological source, based on wind energy and solar energy;

· Voltage transformer with variable ratio, fine control and electronic embedded equipment;

· Power factor compensation at induction heating installations for hot removal of the large rolling contact bearing liners;

· Complex installation for on line vibration and welding of metallic constructions;

· Technologies for achieving the ”smart” composite insulators within the new types of composite insulators, in prospect of modernizing and increasing the technicality degree of medium and high voltage equipment in general, and of developing the new, original, performant constructions;

· System for the remote analysis and monitoring of the electrical and meteorological parameters of a solar-wind energy generation system for harnessing efficiently the renewable energy resources;

· Multipurpose system in wireless technology for the acquisition, monitoring and control of technological parameters in the temperature rise test stands for high power transformers;

· System with PLC for optimal control of the execution elements with proportional control and on non linear execution elements with multiple synchronized sequential control;

· 24kV, 630A (400A) switching system with visible separation of the electric circuit, remotely controllable by radio;

· System for compensating the reactive capacitive energy share of de 20kV- 3 x 175 kVAr cables;

· Modernization of distribution and transformer substations for integrating into SCADA control and monitoring system;
· For increasing the scientific and technical capacity of the laboratory, there was a permanent concern for the personnel specialization and accreditation, thus:  one member of the laboratory got the PhD degree in Electrical Engineering in 2010, 3 members graduated the course – AMTe1, Activity of energy engineering specialists in the electric installations from HV substations, FORMENERG 2008 (graduation diploma), one member graduated the course – Integration and operation of wind power plant and photovoltaic installations in electric power systems, SIER 2010, Sinaia, one member was attested as Examiner of projects – Ministry of Economy and Trade, Certificate no. 245/20.11.2006, one member was attested as Authorized electrician – Designing electric installations at  20 kV maximum rated voltage Romanian Electricity and Heat Regulatory Authority (ANRE)  Card no. 10083/2009 Group IIIA.

The results of the achieved researches were disseminated by organizing and participating in round tables, national and international conferences and also by publishing papers in nationally and internationally recognized journals (Table1).

Table 1

	S.N.
	Paper title
	Year

	1.
	D. Sacerdoţianu, I. Hurezeanu, A. Marinescu, V. Oprea, I. Purcaru, G. Tănăsescu

Current systems and trends for monitoring and diagnosing the transformer units, Round table: Progress and trends in electric equipment development and testing, 25 November 2008, Craiova, ROMÂNIA
	2008

	2.
	Proca Victor, Păduraru Nicolae, Bodîrnea Cornelia, Purcaru Ion, Mandache Lucian, 

Electric switch box intended to metering the electric energy in outdoor or indoor, miniature-type medium voltage, Networks National Symposium of Informatics, Automations and Telecommunications in Electric Power, 22-24 October 2008, Sinaia, România
	2008

	3.
	S. D. Nedelcuţ, D. Sacerdotianu, G. Tănăsescu, S. Nicolae, L. Voinescu,

On-line and off-line monitoring-diagnosis system (MDS) for power transformers, International Conference on Condition  Monitoring and Diagnosis, Beijing, China, 21 – 24 April 2008, PROCEEDINGS OF 2008 INTERNATIONAL CONFERENCE ON CONDITION MONITORING AND DIAGNOSIS, Pages: 949-955,   Published: 2007, Publisher: IEEE, NEW YORK,  USA , IDS Number: BIA67, ISBN: 978-1-4244-1621-9
	2008

	4.
	D. Sacerdoţianu, I. Hurezeanu, A. Marinescu, Gh. Manolea, I. Purcaru
Modern equipment for monitoring and diagnosis of transformer substations, implemented in electric retechnologized substations in Romania, The 3rd International Conference on Modern Power Systems 2010, 18-21 May 2010, Cluj-Napoca.
Published in “ACTA ELECTROTEHNICA”, vol. 51,Issue 5, 2010 – ISSN 1841-3323, under the aegis of  ACADEMY of  TECHNICAL SCIENCES of ROMANIA, Technical University of Cluj-Napoca (Categ. B)
	2010


Hydraulic micro-hydroelectric power plant with energy storage

	, Round table – Technologies for generating electric/thermal energy from renewable energies. Methods of integrating in SEN, 14 May 2010, Bucharest
	2010

 
	

	6.
	P. Pistol, F. Enceanu, C. Nicola 
Combined system for generating electric energy by using solar and wind resources 
Round table – Technologies for generating electric/thermal energy from renewable energies. Methods of integrating in SEN, 14 May 2010, Bucharest
	2010

	7.
	M. Nicola, C. Pîrlog, C. Nicola, A. Melinescu, P. Pistol, A. Marinescu
Data acquisition and processing system for smart measurement of power in HV grids by optoelectronic means, 10 th  International Conference on Applied and Theoretical Electricity 

(ICATE 2010 ), 8-9 October 2010, Craiova, Romania
	2010

	8.
	A. Marinescu, M. Popescu, A. Manta, N. Păduraru, V. Lichiardopol,  D. Dumitrescu, T. Ene
200 A, 24 kV current transformer with optical transmission and frequency modulation
OptoTech 2011 – 2nd Conference “ “Application of optoelectronic measuring and monitoring methods in Romanian power grid”, 8-9 June, 2011, Călimăneşti-Căciulata, ISSN 2066-1916
	2011

	9.
	A. Marinescu, N. Păduraru, D. Roman,  H. Ionescu, D. Truţă
Non conventional current  measuring transformer (MT) for protection  (NCTP)
OptoTech 2011 – 2nd Conference  “Application of optoelectronic measuring and monitoring methods in Romanian power grid”, 8-9 June, 2011, Călimăneşti-Căciulata, ISSN 2066-1916
	2011

	10.
	D. Sacerdoţianu, I. Hurezeanu, A. Marinescu, I. Pătru, V. Oprea, I. Purcaru
Monitoring of power transformer bushings with the integration of optical support in the measuring circuits, OptoTech 2011 – 2nd Conference  “Application of optoelectronic measuring and monitoring methods in Romanian power grid”, 8-9 June, 2011, Călimăneşti-Căciulata, ISSN 2066-1916
	2011

	11.
	F. Enceanu, A. Melinescu, C. Pârlog, C. Nicola
Monitoring of a wind-solar energy system performances on the basis of energy sources assessment, Published in ENERGETICA, Vol. 59, Issue. 3-4/2011, ISSN 1453-2360, Category B+, recognized by CNCSIS ( BDI indexed)
	2011

	12.
	L. Pîslaru-Dănescu, A. M. Morega, M. Morega, V. Stoica, O. M. Marinică, F. Nouraş, N. Păduraru, I. Borbáth, T. Borbáth, Prototyping a ferrofluid cooled transformer, IEEE IAS PUBLICATIONS, 2011
	2011

	13.
	N. Păduraru, A. Marinescu, I. Dumbravă, M. Popescu, D. Roman
High accuracy, combined measuring non conventional  current-voltage transformers for energy metering (NCVT), OptoTech 2011 – 2nd Conference  “Application of optoelectronic measuring and monitoring methods in Romanian power grid”, 8-9 June, 2011, Călimăneşti-Căciulata, ISSN 2066-1916
	2011


Combined system for generating electric energy by using renewable resources

	Published in ENERGETICA, Vol. 59, Issue 3-4/2011, ISSN 1453-2360,  Category B+, recognized by CNCSIS ( BDI indexed)
	2011
	


Besides these papers, some of staff members published in 2011 the book :

SCADA SYSTEMS FOR ELECTRIC EQUIPMENT MONITORING

Authors: Marcel NICOLA, Dumitru SACERDOŢIANU, Marian DUŢĂ, Dorin POPA

Publishing House: ELECTRA, Bucharest

ISBN 978-606-507-062-2
The research-development activity of the laboratory will be concretized in the next period in the following main directions: 

· achievement of mathematical models and simulations, studies, projects, development and implementation of algorithms and programs for automation of industrial processes;

· study of hardware structure and software development environments of the automation equipment and systems; study of the software development environments for distributed applications; 

-    development of electric equipment;  

-   development of modern monitoring and diagnosis systems by using the implementation of smart agents;  

· digital regulators, PLCs, industrial communication networks; 

· complex acquisition systems, process industrial computer type;   

· software implementation of complex control loops for the driving systems;

· implementation of communication protocols, ModBus master/slave type, IEC 61850 or other industrial communication protocols between PC, PLC , Embedded systems; 

· modeling and simulation applications;

· studies, service and software programs for monitoring and automation systems;

· solutions for the SCADA systems of substations. 
The research-development activity continuity is supported by participation in ongoing projects, by two project proposals within the national program “Parteneriate (Partnerships) 2011” and by participation in auctions for research-development- innovation projects.
2.4. Representative project

SYSTEM FOR BUSHINGS MONITORING WITH A VIEW TO PREVENTING THE ECOLOGICAL DISASTERS CAUSED BY THE POWER TRANSFORMERS DAMAGE

Program - “Cercetare de excelenta” (Excellence Research)

Project category: Module 1

Contracting authority: MANAGERIAL AGENCY FOR SCIENTIFIC RESEARCH, INNOVATION AND TECHNOLOGICAL TRANSFER - POLITEHNICA
Contractor: ICMET Craiova
Contract number: 155/20.07.2006, period 20.07.2006 – 15.12. 2008

Project value  (includes other attracted sources): 1,124,000 lei

Contract value (source – state budget): 1,000,000 lei

Project objective

The proposed project has a strongly inter and multi-disciplinary nature. The research area is the achievement of a smart power system based on a continuous monitoring of the following parameters of power transformers: dielectric dissipation factor - 
[image: image1.wmf]d
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and capacitive currents. The research methods considered are: theory, mathematical modeling, experimental simulation and computer based simulation, training and innovation at the highest level.
By the offered solutions, the project assures the increase of the safety degree in the operation of the National Power Grid. Identification and signaling of the faults which in many cases lead to explosions provide avoiding the pollution of the zone affected by explosions, the harmful gas emissions, the pollution of surface and underground waters and the failure of household electronic and electric items. The project answers positively to solving the following problems which are monitored in European Union, too: removal of the phenomena with bad influence on human life quality, assurance of an environment without pollution. The project finalization enabled the achievement of some modern equipment for the diagnosis and monitoring of the assets from the National Power Grid.

Equipment for on-line monitoring oh high voltage capacitor type bushings refers to electronic equipment for on-line monitoring of capacitor-type bushings fitting out the high power transformers, by determining the time evolution of the dielectric dissipation factor - 
[image: image2.wmf]d
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and capacitive currents. Exceeding the catalog value of the dielectric dissipation factor - 
[image: image3.wmf]d
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 has catastrophic consequences for the affected bushing and for the power transformer, leading to powerful explosions in most cases.   Permanent monitoring of the variation of dielectric dissipation factor - 
[image: image4.wmf]d
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, under real operation conditions from electric substations, represents at present a necessity and a manner of controlling the bushing condition.   

The used method implies for every monitored bushing the acquisition of two signals: one signal is taken over from the measuring tapping of the bushing, and the second one representing the reference voltage is taken over from the instrument transformer on the same phase as the monitored bushing. The taken over signals have a periodical non sinusoidal character and are decomposed in Fourier series by software, using the formula:
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The calculation algorithm of the dielectric dissipation factor - 
[image: image6.wmf]d
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 implies:

· determination of the coefficients  Mk and Nk for the fundamentals of the two signals (k=1)
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· determination of initial phases of fundamentals
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   where,
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= initial phase of the fundamental of the signal taken over from the measuring terminal of the bushing;
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 initial phase of the reference signal fundamental .


By noting: 
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  the dielectric dissipation factor is calculated by the relation: 
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   The rejection of the disturbances caused by climatic and electric factors is achieved by implementing a digital filter, taking into account that the measured dielectric dissipation factor 
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 can be decomposed in the following components:

            
[image: image16.wmf])

(

tan

t

m

d

= 
[image: image17.wmf])

(

tan

t

d

 +  
[image: image18.wmf])

(

tan

t

q

d

+ 
[image: image19.wmf])

(

tan

t

el

d

  where, 


- 
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  represents the main component which reflects the insulation condition and can be considered a slow variation component;                                                 

            -  
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  represents the component which reflects the daily and seasonal climatic influences;   
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 represents the component which reflects the electromagnetic disturbance influences. 

    The equipment achieved within the project (Fig 1) is composed of an unit for signal conditioning and adaptation (100) by means of which the information on the leakage current circulating through the dielectric of the bushings, from their measuring tappings through the adapters(A), Ac(B), Ac(C), Ac(a), Ac(b), Ac(c)(102,104,106,108,110,112), and the information on the reference voltage corresponding to each bushing, from the secondary measuring winding of the measuring voltage transformer through the adapters AU(A), AU(B), AU(C), AU(a), AU(b), AU(c) (101,103,105,107,109,111)   are taken over and applied, by means of the conditioning blocks BC1,BC2(113,114), to the analog inputs  ADC0 - ADC5 of two microcontrollers (117,118) which perform the sampling, storage and transmission of the signals through the adaptation blocks (BA1), (BA2) )(115,116,119) and by means of a multiplexer MUX(125) to a microcontroller (127) of the central processing unit (135). 
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    Fig. 1 Block diagram – equipment for on line monitoring of high voltage capacitor – type bushings

    It has as functions the continuous measurement of the phase difference between the fundamentals of the voltage and current signals, calculation and continuous monitoring of the dielectric dissipation factor  
[image: image24.wmf]d
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, by using an algorithm for decomposing in Fourier series the non sinusoidal periodical current and voltage signals and a digital filter for rejecting the disturbances generated by climatic and electric factors, displaying of the dielectric dissipation factor  tan δ related to the high voltage capacitor type bushings and of the currents measured at the terminals on the alphanumeric display LCD(132), creation of a database in the external memory of the central unit (130), generation of light signals and relay contacts when exceeding the thresholds prescribed for alarming, communication by means of a multiplexer MUX(125) and by means of an adaptation block BA3(124) with  an IBM-PC(129) compatible computer, used for visualizing the data, setting the parameters and alarms and downloading the archive.

The master microcontroller (127) is integrated into a central unit (135) which contains a keyboard (126), a non volatile memory  EEPROM (128), an external non volatile memory NVRAM(130), a program memory EPROM(131),  an external bus driver (132) which assures the electrical separation between the internal bus of the central unit and an external bus on which an alphanumeric display LCD(133) and an output interface  P.O(134) are connected with relay type elements for operating the alarm. The processing and analysis program is implemented in the external memory EPROM(131).
The voltage adapter, according to Figure 2.a., is built on a toroidal core with uniformly distributed windings (21), (23)   and provided with an electrostatic protection screen between the primary and the secondary windings (22). A resistive load (24) is mounted on the secondary, for getting a constant consumption and for removing the time variation of the phase differences.
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The current adapter, according to Figure 2.b., achieves the conversion of the leakage current which flows through the bushing insulation into voltage electric signal, in phase with this. Its construction is compact, sealed and electromagnetically shielded. 

The conversion of the current taken over from the measuring terminal of the bushing is done by non inductive resistive elements (26) without capacitive or inductive reactances. The current adapters are provided with elements for protection against overvoltage, of variable resistance surge arresters type (25).
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Conclusions:

· the problem of on-line monitoring of the dielectric dissipation factor
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 and of the leakage current taken over from the measuring tapping of the bushings related to the power transformers, under real operation conditions from the high voltage substation, is solved;

· the bushing with increased dielectric losses can be identified by the activation of the corresponding alarm; 

· taking into account one of the current desiderata of the research, regarding the conversion of the research expenses into revenues, the research results within the project were successfully implemented in the assets subordinated to Transelectrica, in the National Power Grid.

PATENTS:

	S.N.
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	Patent title
	Patent number
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	1.
	ICMET CRAIOVA
	Equipment for on-line monitoring of the high voltage capacitor-type bushings

             
	Patent: 121620/2007
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	2007
	CD: 
1224-0575



PAPERS PRESENTED AT SCIENTIFIC EVENTS, PUBLISHED ABROAD

	S.N.
	Paper title 
	Scientific event / published in / publisher
	Authors
	Year
	ISBN 



	1
	On-line and off-line monitoring-diagnosis systems (MDS) for power transformers                      `
	International Conference on Condition Monitoring and Diagnosis, Beijing, China, 21-24 April, 2008/

Conference proceedings, IDS no. BIA 67, pages 949-955, /

IEEE, New York, USA
	Nedelcut, D., Sacerdotianu,D., Tanasescu,G., Serban,N., 
Voinescu, L.
	2008
	978-1-4244-1621-9

	2.
	Monitoring of dielectric losses at capacitor-type bushings
	3rd IASME/WSEAS International Conference on Energy, Environment, Ecosystems and Sustainable Development, Agios Nikolaos, Greece, 24-26 July, 2007/

Conference proceedings, IDS no. BGT06, pages 567-572 /

World Scientific and Engineering Acad, and Soc., Athens, Greece
	Nedelcut, D.

Sacerdotianu, D.
	2007
	978-960-8457-88-1

	3.
	Influence of electric substation disturbances on dielectric dissipation factor variation at bushings
	The 7th IASTED International Conference on Power and Energy Systems, Palma de Mallorca, Spain, 29-31 August 2007/

Conference proceedings, IDS no. BGS64,  pages  62-67 /

Acta Press Anaheim, Anaheim, USA
	Nedelcut, D.

Sacerdotianu, D.

Purcaru, D.
	2007
	978-0-88986-689-8 


   DIPLOMAS AND MEDALS GOT

- Diploma for excellence and gold medal at the International Fair of Inventions -Proinvent 2008, Cluj Napoca.
   Achieved equipment:

	S.N
	Equipment 
	Contract no.
	Year
	Pcs.
	Value

 (without

VAT)
	Beneficiary

	   1.
	Microprocessor based equipment for monitoring the operation and protection of transformers, 

MONITRA/IMT – 02 S  type, related to  AT200MVA SE PAROSENI
	1605/2006
	2007
	1
	47,955.28 EUR
	SC ELECTROPUTERE SA- Transformers division

	   2.
	Microprocessor based equipment for monitoring the operation and protection of transformers, 

MONITRA/IMT  - 02S  type+ SERVER OPC+ FIBER OPTIC TRANSMISSION related to 200MVA transformer
	1698/.2007
	2007
	2
	125,490 

EUR


	SC ELECTROPUTERE SA- Transformers division

	   3.
	Systems for monitoring the power transformer parameters, MONITRA type, related to 250MVA transformer =1 pc. and 16MVA transformers =2 pcs.  from 220kV substation, Gura Ialomitei.
	3990/2008
	2008
	3
	49,000 

EUR
	SC ENERGOMONTAJ SA

Bucharest


	4.
	Microprocessor based equipment for monitoring the operation and protection of transformers, 

MONITRA/IMT  - 02S  type, related to AT 200 MVA, SE Cetate
	4087/2010
	2010
	1
	55,600

EUR
	SC ENERGOMONTAJ SA

Craiova branch


� EMBED AcroExch.Document.7  ���











_1234052946.unknown

_1234053048.unknown

_1234053087.unknown

_1234052963.unknown

_1234004091.unknown

_1234052539.unknown

_1234052932.unknown

_1234052726.unknown

_1234004330.unknown

_1234004374.unknown

_1234004165.unknown

_1185273937.unknown

_1185273961.unknown

_1185273883.unknown

