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GLOSSARY:

· INCD INSEMEX – National Institute for Research and Development in Mine Safety and Protection to Explosion 

· PNCDI – The National Plan for Research & Development & Innovation (PNCDI I: 1999-2006 ; PNCDI II: 2007-2013 – Partnerships, Innovation, Capacities Programs);

· CEEX – The Excellence Research Program, 2005-2006;
·  Sectorial Plan of the Ministry of Economy – The own Research Plan of the Ministry of Economy, Commerce & Business Environment
·  “Nucleu” Program (NP) - The own Research & Development Program of the national institutes or of the public institutions , which are part of the National R&D System; 
· NB – Notified Body by NANDO (New Approach Notified and Designated Organisations) Information System.
Notification is an act whereby a Member State informs the Commission and the other Member States that a body, which fulfils the relevant requirements, has been designated to carry out conformity assessment according to a directive.

· INSEMEX-OEC – Conformity Assessment Body of INSEMEX (NB 1809);

· ERN CIP – European Reference Network for Critical Infrastructure Protection;

· FP7 – 7th Framework Programme 

· RFCS – Research Fund for Coal and Steel;

· ANELIS PLUS – National Electronic Access to Scientific Research Literature;

· E1 - Research team of the Laboratory for Mining Safety and Industrial Ventilation

· E2 – Research team of the Laboratory for Physico-Chemical Analysis

· E3 - Research team of the Laboratory for Risk – Rescue Operations;

· E4 - Research team of the Laboratory for Environmental Protection;

· E5 - Research team of the Laboratory for High Power Ex Equipment;

· E6 - Research team of the Laboratory for Electrical Low Current Ex Equipment;

· E7 - Research team of the Laboratory for Nonelectric Ex Equipment, Electrostatic Materials and PPE;

· E8 - Research team of the Department for Safety of Explosives and Pyrotechnic Articles.
· GD – Government Decision;

· GEO – Government Emergency Ordinance;

· CS – Scientific Researcher;

· CS III –CS I –  Scientific Researcher degrees;

· IDT – Engineers and Technicians;

·  RENAR – Romanian Accreditation Association - National Accreditation Body;
· OSIM – State Office for Inventions and Trademarks;

· ASRO – Romanian Standards Association – National Standardisation Body;

· CT – Technical Standardisation Committee;

· Ex – mark for explosion proof protection of equipment ; also used for Explosive Atmospheres;

2. SELF-ASSESSMENT REPORT FOR THE PREVIOUS 4 YEARS

2.1. ADMINISTRATIVE STRUCTURE DIAGRAM OF INCD INSEMEX
The National Institute for Research and Development in Mine Safety and Protection to Explosion (INSEMEX) was founded in 1949 as a testing and research station for the mining industry, and it has been operating as a National RD Institute in compliance with GD 1461/2006. During the 60 years of existence, INSEMEX has seen a continuous development, both from the point of view of the research domains and of its infrastructure, but especially in the quality and reputation of its human resources composed of researchers dedicated to scientific research.
The defining and distinct characteristics of INCD INSEMEX at national and international level have made it possible for Romania to dispose, immediately after the integration in the European Union, of a product conformity assessment body under the 6 European Directives (ATEx-94/9/EC; PPE-686/89/CEE; Machinery -2006/42/EC; Explosives for civil use -93/15/EC; Noise -2000/14/EC and Pyrotechnics-2007/23/EC) which contribute to the single market, the European Commission assigning INSEMEX the NB (notified body) 1809 number.


The institute applied several forms of functional organization, forms being in accordance with the strategy path and with its objective.  
 
The organizational structure applied from 2010 facilitates the management relations, providing the research departments with the authority needed for creating an action-oriented and advanced spirit oriented climate. 
The management of the institutes’ activities is carried out by the Managing Board which comprises 7 members. The executive management is represented by the General Director which is supported in his actions by the Scientific Director and by the Economic Director, these three forming the Executive Board.

Managing Board Responsibilities: 
· It approves, at the proposal of the scientific council, the strategy and development programmes of the national institute, the modernization of the RD infrastructure 
· It proposes the changes related to the organizational and functional structure of the national institute

· It analyses and approves the income and expediture budget 
· It approves the criteria and commissions for the employment contests for vacant positions within the institute; 
General Director Responsibilities: 
· The current activity of the national institute is led by the general director, 
· He represents, personal or by delegate, the interest of the national institute in relations with other bodies, organizations and economic agents, as well as with individuals within the country or from foreign countries;

· He proposes to the management board the modification of the organizational and operational structure of the national institute;

· He assigns the directors and the department leaders from the organizational structure of the national institute
· He is in charge with the management of the whole patrimony, observing  the legal provisions;

· He adopts measures and follows the realization of the home trade and import export activities, through specialized departments.

· He analyzes monthly the capitalization status of the research results, including the activity of the marketing department;

· He carries out any other attributions assigned by the management board.
Scientific Director Responsibilities:

· He carries out attributions and has responsibilities in the competence limits established by the general director of the national institute and approved by the management board.

· He establishes the concrete actions necessary for realization of the objectives resulted from the:

· development program strategy of the national institute;

· annual program for research and development;
The Scientific Council of INSEMEX comprises 13 researchers which are the managers of the scientific - research departments, of the product conformity assessment body and of the research laboratories.

Scientific Council Responsibilities:
· It participates in the production of the development strategy on research and development activities for the concerned domain and in the production of its own research and development plans; 

· It analyses, endorses and pursues the scientific research works; 

· It submits  the annual research, development and innovation program of the national institute and  the branch for approval by the management board; 

· It approves the decisions of the management board involving the research policy of the national institute and of the concerned branch; 

· It proposes measures for further professional training, classification of research personnel into professional degrees; 

· It organizes and coordinates the conduct of scientific events; 

· It approves the internal and international cooperation activities with scientific purpose; 

The institute disposes of 8 operational research laboratories, which are grouped in 4 departments, 1 IT applications, and international cooperation laboratory and a quality assurance and OHS activities compartment. The research-development staff operates in 8 research teams formed within the laboratories, however if mixed competences are need it the teams can be fully or partially mixed. 
The administrative compartments are part of the Economic-Commercial Directorate which is managed by the Economical Director, and they support the activities of the researchers. The Human Resources Compartment and the Internal Audit Compartment are under the authority of the General Director of the Institute. 
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2.2. GENERAL ACTIVITY REPORT OF INCD INSEMEX

INCD INSEMEX performs basic and applied research, technological development and technological transfer according to national RDI strategy and integration in Europe, the strategic guidelines for increasing the capacity, competitiveness and quality of RDI activities, namely increasing the impact sustainable economic and social development, 
2.2.1. Major Achievements of INCD INSEMEX: 
During the reported period, the institute managed to achieve important results at international level, namely:

· The NB 1809 notification to the European Commission in Brussels – NANDO  (New Approaches Notified and Designated Organisations) –for 6 European Directives ( ATEx-94/9/EC; PPE-686/89/CEE; Machinery -2006/42/EC; Explosives for civil use -93/15/EC; Noise -2000/14/EC and Pyrotechnics-2007/23/EC; 

· The inclusion of INCD INSEMEX with the research infrastructure in ERN CIP European Platform (European Reference Network for Critical Infrastructure Protection); 

· Maintaining the membership of INCD INSEMEX in: IECEEx international certification system, European State Mining Authorities, International Mines Rescue Body;

· The designation as a testing laboratory, recognized at European Level, for carrying out detonability tests of ammonium nitrate based fertilizers, tests carried out according to the European Regulation 2003/2003.;

· The signing of the bilateral cooperation agreements with the National Agency of Natural Resources AKBN-Albania in 2010, as well as with Technologies EMAG Katowice-Poland in 2011.

· Starting with 2011, INSEMEX is a member of the European Federation of Explosives Engineers – EFEE. 

2.2.2. Major achievements regarding the research activity assigned through RDI contracts: 

a) Financed from state budget

· There have been successfully carried out a number of 48 RDI projects, carried out within PNCD I; CEEX, Sectorial Plan of the Ministry of Economy, “Nucleu” Program and PNCDI II (Partnerships, Innovation programs);

· The successful completion of the 2nd phase of the cooperation regarding the Technical International Cooperation Project between IINSEMEX Romania and PTB Technical and Physics Institute - Germany in the field of Ex equipment.
b) Financed by economic agents

During 2007 - 2011 the institute carried out scientific and technological activities, tests and experimentations for economical agents by contracting
2.2.2. a) Table regarding the  income generated from projects and contracts

	Year / Team  (No. of  members)
	Income generated from projects and contracts (thousands of euros)

	
	E1 (12)
	E2 (5)
	E3 (7)
	E4 (5)
	E5 (6)
	E6 (7)
	E7 (9)
	E8 (11)
	Total

	2007
	295.80
	150.20
	406.00
	106.00
	252.30
	266.70
	481.00
	298.30
	2,256.30

	2008
	485.10
	247.45
	351.20
	137.25
	361.50
	383.30
	566.60
	153.90
	2,686.30

	2009
	432.50
	177.80
	303.80
	117.10
	357.70
	379.70
	560.20
	115.50
	2,444.30

	2010
	359.80
	147.30
	298.90
	76.40
	353.50
	414.70
	557.10
	197.50
	2,405.20

	2011
	369.40
	157.60
	308.30
	86.80
	363.40
	428.80
	565.20
	208.80
	2,488.30

	Total
	12,280.40
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	- The income decrease during 2008-2009 (available for all teams) was due to the reduction of non-refundable contracts, because of national budgetary contractions (the emergence of the economic crisis)  

 - The income increase during 2009-2011 was due to the implementation of the measures for fighting against the effect of the economic crisis at the institute’s level, as well as due to increased offer flexibility and permissive negotiations with economic agents


2.2.2. b) Work productivity: Income generated/researcher

	Year
	Projects and contracts values (thousands of euros)
	Total

RD Staff
	Income / Researcher (thousands of euros)
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	2007
	2,256.3
	79
	28.56
	

	2008
	2,686.3
	81
	33.16
	

	2009
	2,444.3
	79
	30.9
	

	2010
	2,405.2
	71
	33.88
	

	2011
	2,488.3
	71
	35.05
	

	
	

	- The work productivity decrease during 2007-2009 (available for all teams) was due to the reduction of non-refundable contracts, because of national budgetary contractions (the emergence of the economic crisis) 

- The work productivity increase during 2009-2011 was due to the implementation of measures for fighting against the crisis at team level - a new functional organization of the institute.  


2.2.3. Investments significant for the research infrastructure:

a) The endowment of the laboratories with state-of-the-art equipment for carrying out testings and determinations according to the latest European requirements in the field of: explosion-proof equipment; the occurrence of hazardous electro-static loads; civil use explosives; blasting techniques; pyrotechnic articles; mine gases, combustible and/or toxic gases, vapours and dusts; emissions and immissions, environmental parameters (air, gas, soil); rescuers training for underground and surface interventions; industrial and explosion risks assessment; determination of occupational noxious generated by: noise, vibrations, gases and pneumocotic dust;

b) The achievement of new technologies for the testing stands, which are in accordance with nationally, European and internationally enforced standards and regulations 

The total amount invested in the development of the infrastructure during 2007-2011 was 946,892 Euro.

The research infrastructure comprises 42 elements with individual values greater than 15000 Euros, used by the 8 research teams from within the institute, acting as a cohesion factor for them, being integrated in the management strategy and ensuring the required capacity for an efficient public and extra-budgetary funds attraction. The specific characteristics of this infrastructure (some elements are unique in Romania), which satisfies European and International requirements, leads only to their characterization in terms of quality and availability in order to carry out tests / attempts / experiments / researches ( we estimate a degree of use of over 75% in projects financed through non-refundable funds and contracts with third parties)
.

2.2.4. Achievements regarding the significant investments for the modernization of work conditions and for the logistics development of the institute.


Following the before proposed directions for the optimization of work conditions for the institute’s staff and for the efficient development of the researchers creative process, it was possible to achieve the following: the thermal rehabilitation of the buildings and the construction of roofs, the equipping with ecological electrical energy  and gas operating power stations, air conditioning; office equipment with furniture, adequate equipment of toilets, rebuilding fences, corresponding perimeter lighting, cars purchase.

The total amount invested in the development of logistics and in modernizations was: 948,468 Euro.

2.2.5. Actions regarding INCD INSEMEX human resources development 


At the date of the report, INSEMEX disposes of 111 employees, among which 52 are certified scientific researchers.

The average age of the research staff from within the teams is 41.6 years.

	No. Of members / team
	E1
	E2
	E3
	E4
	E5
	E6
	E7
	E8

	
	12
	5
	7
	5
	6
	7
	9
	11

	Average Age (years)
	46
	38
	42
	39
	43
	42
	38
	45


The improvement of INCD INSEMEX human resource is presented in the below table

	Year
	No. of persons who participated in training courses 
	No. of technical sciences PhD students in 
	No. of technical sciences PhDs 
	CS I
	CS II
	CSIII
	CS 
	AS

and

IDT
	Total RD staff

	2007
	45
	18
	13
	7
	16
	12
	13
	31
	79

	2008
	35
	20
	14
	7
	15
	12
	18
	29
	81

	2009
	14
	20
	16
	6
	13
	18
	14
	28
	79

	2010
	13
	18
	18
	3
	11
	17
	15
	25
	71

	2011
	35
	17
	17
	3
	10
	17
	15
	26
	71
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	· during 2007-2008 all RD staff (young and old) was kept in the teams;

· During 2008-2009 elderly researchers retired and there were made recruitments and young staff promotions;

· During 2010-2011 the institute maintains the critical mass of research personnel, for the proper development of specific activities, contracting, achievement of specific objectives


Work productivity: generated income / member / team 

	No. of researchers / team / year
	2007
	2008
	2009
	2010
	2011

	Income (thousands Euro)/ No. of members E1
	295.8 / 14 
	485.10/ 14
	432.5 / 13
	359.8 / 13
	369.4/ 12

	Income (thousands Euro)/ No. of members E2
	150.2 / 7 
	247.45 / 7
	177.8 / 8
	147.3 / 7
	157.6 / 5

	Income (thousands Euro)/ No. of members E3
	406 / 6
	351.20/ 7
	303.8 / 8
	298.9 / 8
	308.3 /7

	Income (thousands Euro)/ No. of members E4
	106 / 8
	137.25/ 8
	117.1/ 8
	76.4/ 6
	86.8/ 5

	Income (thousands Euro)/ No. of members E5
	252.3 / 8
	361.50/ 9
	357.7 / 9
	353.5 / 8
	363.4 / 6

	Income (thousands Euro)/ No. of members E6
	266.7/ 7
	383.3/ 7
	379.7 / 7
	414.7 / 7
	428.8 / 7

	Income (thousands Euro)/ No. of members E7
	481 / 10
	566.60/ 10
	560.2/ 10
	557.1/ 10
	565.2 / 9

	Income (thousands Euro)/ No. of members E8
	298.3 / 12
	153.90/ 12
	115.5 / 13
	197.5 / 13
	208.8/ 11
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	· For Team E3 and Team E8, the decrease of the productivity during 2007-2009 was due to the reduction of non-refundable contracts, because of the national budgetary contractions (the emergence of the economic crisis), and because of the implementation of measurements for fighting against the crisis at the institutes’ level (the reorganization of the internal structures) as well as due  to the increased offer flexibility and permissive negotiations with economic agents, the increase in 2009-2011 was achieved.

· For Team E2, the increase in 2007-2008 was duet o the contracting of several budget financed projects. The decrease in 2008-2010 was due to the reduction of the budgetary allocations for RD projects, and because of the implementation of the new organisational structure, starting with 2010, there can be observed the work productivity increase trend.


2.2.6. Management efficiency and the quality of the research environment 

INSEMEX took over and implemented European practices regarding the operational internal regulations (the European code of researchers, the human resources strategy for researchers, etc. 

A. Promotion. In the institute there are several implemented management systems regarding the quality, the internal control and the occupational health and safety.  
Within INSEMEX there is a transparent mechanism for the annual evaluation of the R & D staff, aimed to promote effective financial policies for the stimulation of staff performance. Among these we have to mention the following:

· The support in the development of the research career for young people (a 5% salary increase is given for doctoral students and a 15% salary increase for doctors );

· Financial stimulation of the research staff, focused on achievements and occupational performances  (a salary increase ranging from 6% to 10% is granted for the project director/responsible); 

· The researchers are supported to join professional organizations in the field (the institute is providing the membership dues)

· The researchers are free to make occupational decisions and they have the responsibility of their actions regarding the contracting/negotiation activities. 

· The RD staff is involved in the decision making process at the institute level through the Scientific Council

There is annually analysed the degree of satisfaction of the employees regarding the support offered by the administrative, auxiliary and technical staff and improvement actions are planned

 B. Recruitment strategy: The policy/strategy of recruiting young graduates (from the University Centres: Iasi, Bucharest, Cluj, Petrosani) in connection with the retirement age of experienced researchers,  a „young people training school” being available in research teams with senior researchers, in order to achieve takeover between generations which has to be proper for the activity developed by the institute.  Each potential retiree receives in care a young PhD. Student with minimum two years before the retirement, to whom he will transfer the know-how as well as possible, providing in this way the critical mass necessary for the carrying out research activities. The average age of the research staff from within the teams is 41.6 years.

C. Administrative support for the development of the research activity 

· The researchers dispose of auxiliary and administrative staff for the support of the administrative part of RDI projects. 

· There are procedures in the administrative compartment through which the RD staff is supported regarding the development of economic-financial activities, equipment needed for project acquisitions, etc. 

· The settlement of expenses occasioned by the travelling in the country and abroad is made within 5 days.

·  Timely payment of research staff salaries (ass well as for all employees) 

· The research projects reporting are done within the time mentioned in the funding contract.  

· Taking into account their specifics, the acquisition of materials and supplies in carried out in less than 30 days

· The institute provides transparent decision-making and allocation of funds within the institution. 

Mobility of researchers. The institute offers support for carrying out trainings, both in the country and abroad (e.g. Bruel & Kjaer – Denmark, 2 persons – training stage in 2008; BKI – Hungary, 11 persons – training stage in 2008, etc.).
Flexibility and complementarity of the research teams in the addressing of complex issues such as the elucidation of causes and circumstances that led to the occurrence of events generated by explosions and resulting in the loss of human lives and material damages

D. Ethics: There haven’t been reported ethical occupational and well behaviour issues: plagiarism, unjustified co- authorship, data falsification in reports or publications, conflicts of interest or nepotism within the institution;.
E. Gender Issues – although INSEMEX complies with the enforced legislation regarding the Equality of Chances, within INSEMEX 25% of the research staff is represented by women, percent which due to the high degree of hazard probably won’t increase too much in the years that follow, but in return in the administrative area over 60% of staff is represented by women. 

2.2.7. Technological transfer actions resulted from the research activities which have been transferred/implemented to users/beneficiaries of the research 

	Year
	Portfolio of competences
	Research  projects
	Value

thousands  €
	Related  achievements
	Beneficiaries
	Socio-Economic Impact (already generated value, thousands  €)

	2007

-

2009
	Safety of mineral resources
	Perfecting methods of preventing/fighting against spontaneous combustions / endogenous fires in order to increase the occupational safety level and the deposit from Jiu Valley coal mines. 
	98.4
	Technology for preventing spontaneous combustions in hard coal mines with watery inhibiting solution of ZnCl2; Patent request File A/00905/2009.
	Mining units related to the National Hard Coal Company Petrosani 


	Protection of the underground workers lives and of mineral resources 

Generated Income: 22.6 

	 2010 - 2011
	Safety of mineral resources
	“The adaptation of the technologies for preventing and fighting against spontaneous combustions for the undermined bed coal exploitation method” 
	66.9


	Technology regarding the appliance of the framework method of inertisation in the exploitation of coal with undermined bed. 
	Mining units related to the National Hard Coal Company Petrosani 


	Protection of the underground workers lives and of mineral resources 

Generated Value: 42.4

	2011
	Safety of mineral resources
	Researches in order to develop and implement an expert system regarding the management of crisis situations applicable for the hazards clearance command in case of mining industry events occurrence. 
	81.4 
	Expert system regarding the crisis situations management system applicable to the hazards clearance commands in case of events occurrence. 
	National Hard Coal Company Petrosani; National Lignite Society Oltenia; National Uranium Company; National Salt Company. 
	Protection of the underground workers lives and of mineral resources 

Forecasted value: 90 

	2007 - 2009
	Protection to explosion
	The implementation of new assessment and testing methods for electrical devices with increased safety type of protection in order to correlate them with enforced European legislation and GD752/2004
	117.1
	Technology for testing electrical Ex devices with increased safety “e” type protection. 
	The solving of 8 contracts with several beneficiaries; technical expertise; 


	Protection of the Ex hazardous areas workers lives 

Generated Value: 41.3 

	2010 - 2011
	Protection to explosion
	Methodology and software intended for the integrated supervision of the inspection and maintenance actions according to the new legislation in the field
	68.75
	Methodology and software used by the users of electrical devices located in Ex atmospheres


	Bulrom Gas, Petrom, Butan Gas, Rompetrol, Crimbo 2000,  OLTCHIM, Arpechim S.A.
	Protection of the Ex hazardous areas workers lives 

Generated Value: 92.3

	2006 - 2008
	Explosives and blasting techniques
	The development of testing facilities and infrastructure for civil use explosive certification in order to achieve the performances imposed by the EU Directive 93/15/CEE transposed through GD 207/2005
	292.95
	Technology for implementing tests which involve the detonation of loads in confined steel pipes with the use of the stands for explosive matters detonation. 
	MAXAM, ROMNITRO,  Dust Company;  Nitro-explosives; Fertilizers: AZOMURES, GAGECOCAD PRO, AMONIL SA, Petrom OMV -  DOLJCHIM)   
	Protection of workers/persons

Generated Value: 102 




2.2.8. Dissemination and popularization of scientific results obtained from the RDI activity 

	Year

	Number of articles presented in international/national symposiums/conferences 


	2007

	49


	2008

	69


	2009

	72


	2010

	62


	2011

	64


	Total

	307



	
	Team

E1 

E2

E3

E4

E5

E6

E7

E8

No.  of published articles

70

44

39

50

19

37

49

22

Conference participation

47

29

35

45

15

22

39

22
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	· The 2007-2009 increase is explained by the interest of the RD staff in participation to conferences  and publishing the results of the research, also being available  enough financial resources  for fees and mobility costs payment. There is a high number of doctoral students which have carried out researches in the field of interest of the PhD. thesis, researches that have led to the dissemination of the obtained results through publication. 

· The 2009-2010  decrease was caused by the retirement of a number of 8 senior researchers, 

· The increasing trend 2010-2011 is supported by the promotion in the research career of young previously formed researchers.


2.2.9. Other significant aspects regarding the institutional evolution and development 

a) Nationally and internationally gained prizes and awards 

The managerial performance achieved during the reporting period has been rewarded with many awards, the most important ones being: the international prize „The gold Toffee for Technology and Quality” – Paris, 2008; International Exhibition of Inventions, Scientific Research and New Technologies – INVENTIKA 2008 where 2 gold medals, 2 silver medals and 3 bronze medals were gained; INNOVA – 2011 Brussels with 2 gold medals, 2 silver medals and 3 bronze medals; INVENTIKA 2011 – Bucharest – 3 gold medals, 1 silver medal and 5 bronze medals.

b) National achievements regarding the accreditation and recognition of the capacity of INSEMEX institute:

- National Accreditation Body - RENAR accreditation for: 

· INSEMEX-OEC conformity assessment body comprising three certification services: SECEEx (for the  ATEx-94/9/EC; PPE-686/89/CEE and Machinery -2006/42/EC directives); SECEMTI (Explosives for civil use - 93/15/EC and Pyrotechnics-2007/23/EC directives) and  SCELWA (for the Noise -2000/14/EC directive);

· Specialized testing laboratories: LIEx (laboratory for explosive atmospheres testing); LETI (Laboratory for explosives testing and supporting tools for blasting); LERZ (Laboratory for risk and noise assessment) and LIM (Laboratory for environmental testing) ;

-The attestation of INSEMEX by the National Agency for Mineral Resources ANRM as a developer and specialized institution for mining industry workings expertise and for mineral resources exploitation;

- The attestation of INSEMEX by the Ministry of Environment as a developer of studies and specialized works (environmental balance sheets, safety reports, etc.). 

- The recognition of INSEMEX by the Ministry of Economy as a specialized institute for carrying out technical expertise of accidents generated by explosions and/or explosions, from civil and industrial fields.

-The empowerment of INCD INSEMEX by the Ministry of Economy and by the Ministry of Labor for the assessment and attestation of technical installations which operate in potentially explosive atmospheres; training and authorization of rescuers and rescue stations which serve economic agents that have work places endangered by explosive and/or toxic atmospheres; verification of ventilation installations corresponding to explosive and/or toxic atmospheres; a

- The recognition of INSEMEX by the Ministry of Economy for the mine closure projects; 

- The authorization of INSEMEX by the Ministry of Environment and Waters as a developer of water studies;

- The authorization of INSEMEX by the Ministry of Labour and Ministry of Health for occupational noxious determinations; 

- In the ASRO standardization field, INCD INSEMEX manages CT 137 Electrical devices for potentially explosive atmospheres; CT 358 Civil use explosives, CT 295 Mines and Geology. The institute is also represented by experts in other 13 CT. 
c) Relevant aspects regarding international cooperation 

- The project proposal for accessing EU funds entitled „ADVANCED TOOLS FOR VENTILATION AND METHANE EMMISSIONS CONTROL” has been submitted and will be carried out in a consortium AITEMIN and HUNOSA from Spain, EMAG, GIG and KWSA from Poland and UoN from United Kingdom.

-The necessary steps for a bilateral cooperation agreement with the Central Mining Institute – GIG Katowice – Poland have been made. 

d) Major Socio – Economic impact research activities 

One of the activities carried out by the institute, of great importance for the Romanian society, is the elucidation of the causes and circumstances which led to the occurrence of events resulting in human lives loss and / or material damages, generated by flammable solid or liquid substances in mixture/not in mixture with air. 

In order to competent respond to requests of this nature, the institute carries out technical-scientific workings, based on laboratory researches, modeling, simulations, complex laboratory testings and physical-chemical analyses, the institute having an adequate material base and a high qualified personnel. 

2.3. ACTIVITY REPORT BY TEAMS
2.3.1. Research team of The Laboratory for Mining Safety and Industrial Ventilation
A. TEAM ACTIVITY DESCRIPTION

The Laboratory of Mining Safety and Industrial Ventilation belongs to the Department for the Safety of Mineral Resources 

The activities performed within this laboratory:

· scientific research( applied);

· tests of laboratory/ experiments;

· scientific and technological services.

A1. SCIENTIFIC RESEARCH ACTIVITY (APPLIED)
Refers to the following aspects:

· researches in  mining ventilation;

· researches in industrial ventilation;

· researches in explosive and toxic gases

· researches in underground fires.

A2. LABORATORY TESTS / EXPERIMENTS
Within the laboratory, the following tests are performed:
· the determination of auto-ignition’s tendency by perhydrol method;

· the determination of auto-ignition’s tendency through oxidation in medium of gaseous oxygen’s method.

A3. SCIENTIFIC AND TECHNOLOGICAL SERVICES

· In the field of mining ventilation.

· In the field of industrial ventilation.

· In the field of explosive and toxic gases. 

· In the field of underground fires.

	Type of services
	Competition at international level 
	Related management approaches  for market share increasing 

	Scientific research(applied)
	
	

	Laboratory tests/

Explosive and toxic gases
	The ad hoc group of experts in the methane from the coal mines; the committee for energy  
	The development of bilateral cooperation within the service   offers as a combination, tests and evaluations; projects of network meeting

	Years

Income by type of activities (thousands of Euros)

A1

A2

A3

2007

187.60

13.60

94.60

2008

199.00

48.00

238.10

2009

102.30

44.30

285.90

2010

144.40

40.00

175.40

2011

167.80

46.90

154.70

A1: the decrease in income generated by the economical crisis and thus underfunding scientific research activity, together with the increase of euro/leu exchange currency rate, has induced the descending gradient in the mentioned period.

Within A2 activity, the curve’s gradient is invariable because of the reduced but slightly constant number of contracts with beneficiaries.

The descending and ascending gradient within A3 activity dues to the euro/ron exchange currency rate and as well dues to the increase/decrease of contracts with beneficiaries.
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B. RESEARCH DIRECTIONS DYNAMICS
All the activities developed within the laboratory, reflect the studies of technical possibilities regarding the insurance of an optimum level of security and health in work for potential explosive and/ or toxic environments. The study of aerodynamic, electrical and state parameters specifics for the ventilation installations is also reflected. Due to the great interest manifested by beneficiaries, at the level of LMSIV team, were maintained the following research directions, between year 2007 and 2011: mining ventilation, industrial ventilation, explosive and toxic gases, and underground fires.
C. HUMAN RESOURCES DYNAMICS
Laboratory’s team includes a number of twelve persons and all are with top studies. Team’s average age is 46 years. The dynamic of human resources is shown in the following table:

	Type/year

	2007

	2008

	2009

	2010

	2011


	CSI
	1

	1

	1

	-

	-


	CSII
	4

	4

	3

	2

	2


	CSIII
	2

	2

	2

	3

	3


	CS

	3

	3

	3

	4

	4


	IDT

	4

	4

	4

	4

	3


	 

	14

	14

	13

	13

	12



	The exit of CS I researcher, in 2010, dues to the staff promotion in the chief of department position according to the reorganization of the institution.

The entrance of CS III researcher, in 2010, dues to the staff transfer within the laboratory.

The entrance of CS researcher, in 2010, dues to the staff transfer within the laboratory.

The exit of IDT staff in 2010, dues to the retirement.
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D. MAJOR ACHIEVEMENTS

Within the laboratory, between year 2007 and 2011, a number of twelve projects, from Research&Development National Plan were carried on, and three of them are representative.

These projects are considered as representative because they treated problems of severe necessity on the level of potential beneficiaries using and promoting nowadays methods/tehnologies/tehniques/systems. The treated fields of those representatives projects were: explosive and toxic gases, underground fires and mining ventilation and the beneficiaries of these projects are the mining units within National Hard Coal Company Petroșani.

	Year
	Portfolio
 of competences
	Research projects
	Value

(thousand €)
	Related achievements
	Beneficiaries
	Socio-Economic Impact (already generated value, thousands  €)

	2007

-

2009
	Safety of mineral resources
	Perfecting methods of preventing/fighting against spontaneous combustions / endogenous fires in order to increase the occupational safety level and the deposit from Jiu Valley hard coal mines.
	98.4
	Technology for preventing spontaneous combustions in hard coal mines with watery inhibiting solution of ZnCl2; Patent request File A/00905/2009.
	Mining units related to the National Hard Coal Company Petrosani 


	Protection of the underground workers lives and of mineral resources 

Generated Income: 22.6 

	2010

-

2011
	Mine and industrial ventilation;
	Diminishing the explosion hazard in Jiu Valley hard coal mines through the computerised management of the ventilation networks 
	94.6
	Interactive system for ventilation networks management

Patent request File

A/01262/29.11.2011
	Mining units related to the National Hard Coal Company Petrosani 


	Protection of the underground workers lives and of mineral resources. 

Estimated income: 50 


E. INTERDISCIPLINARITY

From the researches made in order to establish the causes of some events due to some explosions and fires, point of view, the laboratory members were involved in a number of twenty technical expertise between year 2007 and 2011.

From those expertise we can remind you of: “The technical expertise of the event produced on 15 of November 2008 at Petrila Mine, the coal face with undermined bed, no.431, layer 3, block II, level-250”, “The technical expertise produced on 16 of August 2010 within Clinical Hospital for Obstetric and Gynecology “prof dr. Panait Sârbu‟, Bucharest, and “The technical expertise produced on 05 of February 2011”, at Uricani Mine.

F. RESULTS DISSEMINATION
The dissemination of results obtained within the scientific research by the E1 laboratory members, between 2007 and 2010, was realized through:

· 2 books published;

· 15 articles in publications indexed in the international data base;

· 7 articles in other publications;

· 40 articles published within the volumes of some symposiums or international conferences.

G. TEHNOLOGICAL TRANSFER ACTIVITY
Within the research, the projects carried on between 2007 and 2011 finalized with the technological transfer activity this way:

· Technological transfer regarding the optimization of the aeration process for the ventilation networks through the modernization of the motric sources of air movement (the main ventilation stations).

· Technological transfer regarding the qualitative and quantitative determination of air losses through exploited spaces.

· 2 patent demands on national level

· The laboratory team has given to the public administration represented by the Work Inspection, Prosecuting magistracy, a number of 21 tests as technical expertise which elucidated the causes and the circumstances of some events ( explosions, fires).

2.3.2. Research team of The Laboratory for Physico-Chemical Analysis

A. TEAM ACTIVITY DESCRIPTION

Physico-Chemical Analysis Laboratory is part of the Mineral Resources Security Department.

In the laboratory the following activities are carried out:

· Basic and applied scientific research

· Laboratory tests / experiments;

· Scientific and technological services.

A1. SCIENTIFIC RESEARCH ACTIVITY 

A1.1 Basic scientific research activity 

· determining the flammability parameters of gases, vapors and flammable liquids
A1.2. Applied scientific research activity

Refers to following issues:


-     Coal self ignition research;

· Coal mine fire research;

· Research of the events where have occurred explosions and/or fires from industrial and civil area;

· Occupational safety research in explosive atmospheres / toxic environments;

· Elaboration of Ex Zoning reports.

A2. LABORATORY TESTS / EXPERIMENTS 
· Determination of the free silicon dioxide;
· Determination of carbon dioxide, oxygen and methane;
· Determination of volatile organic compounds (VOCs);
· Determination of suspended materials, residues, losses on calcination and ashes by gravimetric method;
· Determination of metals (Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb, Zn, Ba, Be, Bi, As, Ca, Ga, in, Li, Mg, K, Ag, Na, Sr, Sb, Ti, V, W, Zr) from water and soil;
· Determination of water content and dry matter, volatile substances, loss on calcination, carbonates and residues by the thermal method of analysis;
· Determination of saturated and unsaturated hydrocarbon, hydrogen and carbon monoxide by gas-chromatography;
· Determination of cations and anions by ion-chromatography method;
· Determination of water turbidity;
· Determination of water pH index and electrical conductivity;
· Solvent extractibles substances determination;
· Biochemical oxygen consumption determination; 

· Determining the size of chemical fertilizers based on ammonium nitrate, 

· Oil retention determination of ammonium nitrate based fertilizers with high nitrogen content;

· Thermal analysis of substances and inorganic materials and organic polymers;

· Determination of thermal stability of substances and / or materials
During 2007-2011 were carried out physical-chemical determination for water and soil environmental factors, microclimate measurements, over 276 determinations of concentration to achieve the standard bottles CH4 (2%vol. and more than 2%vol.) and over 800 air quality measurements for different beneficiaries.

There are procedures for all of these laboratory tests.

A3. SCIENTIFIC AND TECHNOLOGICAL SERVICES 

The services offered by INCD-INSEMEX Petrosani and carried out in the Physicochemical Analysis Laboratory are:

· Explosion risk assessment;

· Verifying Ex zoning documentation;

· Elaboration of Ex Zoning reports;

· Technical documentation referring;

	Years

	Income by type of activities (thousands of Euros)


		A1

	A2

	A3


	2007

	35.10

	51.90

	63.20


	2008

	142.20

	63.90

	41.35


	2009

	102.20

	32.20

	43.40


	2010

	78.30

	25.40

	43.60


	2011

	64.40

	46.40

	46.80



	A1 2007-2008: Increase due to the contracting of projects in the National R&D Plan; 2009-2011 Decrease due to reducing of funding from national budget.

A2 2007-2008: increase due to the large number of requested tests from mining industry. 2008-2010 Decrease due to decline of mining industry (several mines were closed); 2010-2011 Increase due to accreditation of the laboratory.

A3 2007-2008: Decrease due to the finalization of an important contract with a large company.

2008-2011 Slight increase due to the performing of lots scientific services for petroleum and gases industries.
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B. RESEARCH DIRECTIONS DYNAMICS
Given the market interest and the timeliness of the research directions, in 2007-2011, the team has kept the following directions:

· Occupational safety research in explosive atmospheres / toxic environments
· Prevention / combating the spontaneous combustion in coal mines;

· Physicochemical determinations of the quality of environmental factors: air, soil and water;
· Ex-zoning of industrial areas and checking the documentation of zoning;
C. HUMAN RESOURCES DYNAMICS 
In the Physical-Chemical Laboratory (in 2011) operates five persons. Four of them have university education.

The average age of staff is 38.4 years.
Doctor of Engineering: 1 person
Ph.D. students (2011): 2 persons

	Type/year

	2007

	2008

	2009

	2010

	2011


	CS I

	2

	2

	2

	1

	1


	CS II

	1

	1

	1

	1

	-


	CS III

	-

	-

	-

	-

	-


	CS

	1

	1

	1

	1

	1


	IDT

	3

	3

	4

	4

	3


	 Nr. total

	7

	7

	8

	7

	5



	Decreased number of people in the laboratory is due to retirement of staff (CS. I), and death (CS. II), and the increase of number of IDT personal is due to recruiting.
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D. MAJOR ACHIEVEMENTS

	Year
	Portfolio of competences
	Researches project
	Value

(thousand €)
	Related achievements
	Beneficiaries
	Socio-Economic Impact (already generated value, thousands  €)

	2007-2009
	Explosion -industrial risk
	„ Research on the dynamic migration through the soil of the natural gas released from distribution defect pipelines, depending on soil structure and buried infrastructure elements”
	77.5
	Map of time isolines migration of methane gas from damaged and corroded pipelines 
	The industrial field from power plants users of natural gas power plants, construction materials, chemistry and home field 
	Increase the security of users and decrease the number of the events.
Generated value: 49.8

	2010-2011
	Safety of mineral resources
	" The adaptation of the technologies for preventing and fighting against spontaneous combustions for the undermined bed coal exploitation method " 
	66.9


	Technology regarding the appliance of the framework method of inertisation in the exploitation of coal with undermined bed.
	NATIONAL COAL COMPANY by mining exploitation units. 
	Increase of the security

regarding explosions

 Generated value: 42.4


E. INTERDISCIPLINARITY 

Regarding the research undertaken to establish the causes of events due to occurrence of an explosion or fire, laboratory members were involved in a number of over 20 technical expertise in the period 2007-201, being listed the most significant:

· Technical expertise on the event occurred in slaughter with undermined coal bench nr. 431, undergrowth IV, layer 3, block II, horizon 250 from Petrila Mine on 15.11.2008, at 2:49 p.m. and 18.40;

· Technical expertise on the event occurred, on 08/16/2010, at Clinical Hospital of Obstetrics and Gynecology "Prof. Dr. Panait Sarbu "(Motherhood Giuleşti) from Bucharest;

· Technical expertise on the event occurred, on 02/21/2011, 15:50 to a heat treatment furnace at Alro Slatina;

· Technical expertise on the event occurred on 21.12.2010, the property no. 22, located at Martir Horia street in Bacau County;

· Technical expertise on the event occurred at Uricani Mine, on 02/05/2011;

F. RESULTS DISSEMINATION 

Dissemination of the scientific research results by the members of the physicochemical analysis laboratory in 2007-2010, was conducted as follows:
· 2 books, 6 articles published in professional journals, 21 articles published in the proceedings of international symposia organized in the country, 10 articles published in the proceedings of international conferences held abroad, 15 articles published in the proceedings of other symposia.
G. TECHNOLOGICAL TRANSFER ACTIVITY
The research results of the project PN-07-45 - 02-21 have been transferred to National Coal Company. The technology of prevention / control of the spontaneous combustion / endogenous fire in order to increase the occupational safety and the security of the coal mines deposit, has been generalized to the mines in the Jiu Valley and has been made ​​a patent application a 2011 00357 entitled "Frame method for spontaneous combustion prevent/combat technology for undermined bench coal exploitation method by inertisation”.

2.3.3. Research team of the Laboratory for Risk-Rescue Operations
A. TEAM ACTIVITY DESCRIPTION
In the laboratory there are carried out the following activities:

- Scientific Research (Applied)

- Laboratory tests/experiments

- Scientific and technological services

A1. SCIENTIFIC RESEARCH ACTIVITY
In the laboratory research are distinguished as follows:

- Research on intervention and rescue work in toxic /explosive/flammable environments;

- Research aimed at changing bio-psycho-physiological parameters of intervention and rescue personnel during specific actions;

- Research in area of and health and safety at work regarding risk assessment and forecast of accidents and professional diseases;

- Research on professional risk management system to businesses working in potentially explosive and/or toxic atmospheres;

- Research on risk assessment of exposure to noise and vibration;

- Development of legal and professional guidelines.

A2.  LABORATORY TESTS / EXPERIMENTS
- Carrier testing of respiratory protective devices;

- Determining the characteristics of personal protective equipment used in toxic/explosive/flammable environments;

- Sound power level testing of the equipment;

- Vibration emission testing of equipment;

- Noise parameters attempts to determine occupational exposure;

- Vibration test parameters to determine occupational exposure.

A3.  SCIENTIFIC AND TECHNOLOGICAL SERVICES
- Training and certification operative rescuers, control and coordination staff for the work of rescue, maintenance and repairing mechanics for the work of rescue and coordinator for rescue and intervention activity in the toxic / explosive / flammable atmospheres according to Order 391/1637 - 2007;

-  Rescuers authorization for working in conditions of high humidity and temperature;

- Annual authorization and supervision of rescue stations, according to Order 391/1637 - 2007;

- Studies on the determination of professional pollutants 

- Preparation of noise security and vibration documents according to law 319/2006, GD 493/2006 and GD 1876/2005;

- Professional risk assessment studies;

- Studies on reducing pollution in the environment.

The laboratory staff is involved in the development/revision/translation of standards in the areas of competences, namely: CT274, Safety. Human protection against noise and vibration” and CT 227 ,,Personal protective equipment”. 
	Type of services
	Competition at international level
	Related management approaches  for market share increasing

	Organization of mining rescue
	Cooperation in Mine Rescue International Body
	Exchange of information and multilateral cooperation in the business of rescue

	Years

Income by type of activities (thousands of Euros)

A1

A2

A3

2007

367.60

11.70

26.70

2008

183.30

36.70

131.20

2009

109.00

60.30

134.50

2010

118.70

32.80

147.40

2011

153.30

42.80

112.20

A1- after a period of decline (2008-2009) due to the economic crisis and thus underfunding scientific research is aware of a moderate increase in income from this activity.

A2 - remained constant but relatively low due to limited number of types of apparatus/ equipment/request for determination of noise and vibration emissions, which are part of the activity of the team.                   

A3 - after growth in 2007-2009 interval, the income values  remain relatively constant.
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B. RESEARCH DIRECTIONS DYNAMICS
- Research on intervention and relief work in toxic /explosive/ flammable environments

Given the emergence of Ministerial Order no. 391/1637 - 2007 - regarding the organization of rescue intervention and industrial units with potential emissions of toxic gases and / or explosives there was necesary research required to ensure adaptation of intervention and rescue activities specific to various businesses for implementing this order (underground mining industry, energy, petrochemicals, etc.).
- Research aimed at modification of bio-psycho-physiological parameters of intervention and rescue personnel during specific actions.

Given the extremely difficult and dangerous conditions in the operating bands of rescue is necessary to conduct more research on how the body and the system respond and adapt to and psyche of rescuers in these environments.

- Security research and health risk assessment and forecast of occupational injury and illness.

Given the health and safety law 319/2006 and other applicable laws concerning the minimum safety and health infrastructure development was necessary professional risk assessment methodology and forecasting mechanisms to achieve full control risk of injury and occupational disease and premises to ensure safe conduct of work processes.

- Research on risk assessment of exposure to noise and vibration.

Given the European directives for noise and vibration have been taken at national level by GD 493/2006 and GD 1876/2005 was necessary on the one hand the development of test procedures and implementation of noise and vibration test stand equipped with latest equipment on the other hand the development of new methodologies for assessing the risk of exposure to these types of emissions.
- Research aimed at using expert systems in crisis management in the mining industry.

Both nationally and internationally were felt the growing need to develop uniform procedures based on IT systems to effectively manage crisis in case of major damage.

 Because of maintaining the interest at the economical level and timeliness of activities in the research team did not show new directions, but need to deepen existing ones.

C. HUMAN RESOURCES DYNAMICS: in 2011 in the research team operate 7 persons, including a number of 5 persons has higher education and scientific degree and 2 certified technicians:

The average age of staff is 42 years.
- Ph.D. in Engineering: 3 persons
- Ph.D. student (2011): 2 persons
- Second college graduate: 2 persons
- Master graduates: 3 persons

	Type/year

2007

2008

2009

2010

2011

CS I

1

1

1

1

-

CS II

1

1

1

1

1

CS III

2

2

2

2

2

CS

-

1

2

2

2

IDT

2

2

2

2

2

 Total:

6

7

8

8

7

Decreased staff personnel within research teams and increasing the share of small scientific degrees relative to the maximum scientific degrees is due to retirement and promotion of youth policy practiced by the institute.
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D.MAJOR ACHIEVEMENTS
	Year
	Portfolio of competences
	Research projects
	Value

(thousands  €)
	Related achievements
	Beneficiaries
	Socio-Economic Impact (already generated value, thousands  €)

	2007
	Noise and vibration
	Accreditation of a laboratory for determining and analyzing noise and vibration emissions from equipment and machinery operating in normal environment and/or potentially explosive atmosphere.
	78
	Noise and vibration measurement chain
	CNH-28 sub-contracts-11 contracts with other companies (CNU, Carpat Cement, Termoelectrica Bucuresti, Rosia Montana GC, Adarco Invest, Automotive TRW etc.)   
	Increasing safety and health at work

Generated Value: 57.6



	2011
	Rescue
	Researches in order to develop and implement an expert system regarding the management of crisis situations applicable for the hazards clearance command in case of mining industry events occurrence.
	81.4
	Expert system regarding the crisis situations management system applicable to the hazards clearance commands in case of events occurrence. 
	National Hard Coal Company Petrosani; National Lignite Society Oltenia; National Uranium Company; National Salt Company. 
	Protection of the underground workers lives and of mineral resources 

Estimated value: 90 


E. INTERDISCIPLINARITY
In terms of research undertaken to establish the causes of events to produce an explosion or fire due to some lab members are involved in a number of 3 technical expertise in 2007-2011 (Mittal Steel Galati, Petrila Mine, Uricani Mine).

F. RESULTS DISSEMINATION of scientific research by members of the laboratory was conducted as follows: 6 books and articles published in 14 countries including 4 published in Environmental Engineering Management ISI Journal; 7 articles published abroad, 32 symposia.

G. TECHNOLOGICAL TRANSFER ACTIVITY
	No.Patent/ patent application
	Type invention
	Beneficiaries
	Income generated
thousand euros

	A2011 00356
	Method of simulation environments rescue interventions bands toxic/explosive/flammable
	CNH PETROȘANI, SNL OLTENIA, LUKOIL PLOIEȘTI, OMV PETROBRAZI
	Estimated value: 10  (for a 5 years period) 



As part of research projects carried out during 2007-2011 were completed technology transfer activities, as follows:

- Underground mining: it is being implemented software for crisis management headquarters for the liquidation of damages applicable in case of events in the mining industry, the Sectorial Plan, contract no. 128/2010-2011, estimated to produce revenue in the amount 20,000 Euros in the next five years.

- For the hydro economic activity is being implemented internal auditing integrated method of security status and health in order to assess the degree of conformity with the general and specific health and safety and security risk, estimated to produce revenue 100,000 Euros in the next five years.

2.3.4. Research team of The Laboratory for Environmental Protection

A. TEAM ACTIVITY DESCRIPTION
The laboratory is part of the Department for Industrial Safety. In this laboratory are carried out the following activities:

· scientific research (applied)
· laboratory tests / experiments
· scientific and technological services
· psychological evaluations
A1. SCIENTIFIC RESEARCH ACTIVITY  

In the laboratory are distinguished the following research activities:

- conducting research, measurement and assessment of environmental risk factors levels;

- development of methods, technologies and techniques for prediction, prevention, remediation, rehabilitation and ecological reconstruction of areas affected by anthropogenic factors;

 - research carried out under the technical expertise to determine the causes of events due to occurrence of an explosion or fire

- research on modern methods of testing training and awareness of persons performing work related to safety in the mining industry;

- verification of psycho-professional skills of staff from different activities, in order to achieve a psychological orientation and selection in relation to the particular work and working conditions imposed by the workstation, and the authorization / re-authorization of staff;

- elaborating studies on psychological counseling for employees in order to increase the security of work;

- development of specialized guides.
A2. LABORATORY TESTS / EXPERIMENTS

In the laboratory there can be performed the following types of tests:

- Determination of total respirable dust particles, gas and the concentration of asbestos in the environment and in the atmosphere from the working place;

- Determination of respirable dust PM10 and PM2, 5 in the environment

- Determination of dust and gas emissions evacuated in the environment from stationary sources;

- Determination of volatile organic compounds (VOCs)

- Determination of water quality parameters

The laboratory is included in the Group of Environmental Testing Laboratories (ETL) RENAR accredited by certificate no. LI 782/15.06.2009. Most of the tests have procedures and are parts of the quality system.

Some activities are conducted in the Toxicology Laboratory empowered by the Ministry of Public Health - Public Health Authority for determinations of professional pollutants (dust, gas, noise, vibrations), attested by certificate no. 29/2010.

A3. SCIENTIFIC AND TECHNOLOGICAL SERVICES

- Development of environmental balance and impact studies for all activities in the national economy,

- Development of security reports for major accident risk objectives
- Risk assessment and reduction of industrial activity effects on the environment and health of the population;
- Development of methods, technologies and techniques for prediction, prevention, remediation, rehabilitation and ecological reconstruction of areas affected by anthropogenic factors,
- Monitoring the environmental parameters of mining activity
- Psychological testing and elaboration of tests for specific occupations in the extractive industry
- Evaluation, selection and psychological expertise for future employees, licensing / re-authorization for professions that involve risks as required by law
 The Environmental Protection Laboratory also has Recognition Certificate for VOCs no. 7/19.11.2009 for technical inspection service during functioning for loading and unloading gasoline facilities and VOCs recognition certificate no. 10/19. 11.2009 for the technical approval of the project and technical inspection service during functioning for gasoline storage installations at terminals emitted by the Ministry of Economy.
	Years

	Income by type of activities (thousands of Euros)


		A1

	A2

	A3


	2007

	79.00

	5.60

	21.40


	2008

	82.90

	13.30

	41.05


	2009

	56.90

	32.10

	28.10


	2010

	32.70

	18.00

	25.70


	2011

	32.20

	24.40

	30.20



	A1- 2008-2010:  downturn due to economic crisis and thus under funding scientific research.

A2- income growth during 2007-2009 due to intensification of the measures imposed by the competent authorities in order to implement the actual legislation being followed by a decrease due to the validity of issued documents.

A3 – gradual decrease and a slight increase is explained by increasing the number of individual authorized persons thus reduce the number of requests.
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B. RESEARCH DIRECTIONS DYNAMICS
- Protecting human health and the environment by establishing measures to maintain ambient air quality assessment based on the level of environmental pollution.

Given the national requests of Law no. 104/2011 on ambient air quality, based on methods and accredited procedures, the environment laboratory performs measurements on environmental factors to establish techniques and measures to combat air pollution and discomfort caused by it.

- Research to establish rehabilitation and ecological reconstruction of areas affected by anthropogenic factors.

Scientific activity in this area required by GEO 195/2005 on environmental protection has led to establishing the level of pollution in areas affected by anthropogenic factors to determine the measures / techniques for their ecological reconstruction
- Research on information and psychological counseling for employment in order to increase the security of work

Research has led to the fact that the largest share of accidents happen due to human factor. For this the laboratory has been developing new methodologies for psychological assessment of staff for specific mining activities (electricians, mechanical extraction machine workers, etc.).

Maintaining research directions motivated by continuous compliance of legal provisions related to pollution reduction and reconstruction of affected areas and through regular psychological assessment of personnel from various fields.
C. HUMAN RESOURCES DYNAMICS 
During 2007-2009, 7 people were active in the research team and 6 people in 2010. Currently, the Environmental Protection Laboratory staff includes a number of 5 persons with higher education and scientific degree CS III. 

The average age of employees is 39 years. 

Graduate: 6 people

Ph.D. in Engineering: 3 people
Master graduates: 2 people
	Type/year

	2007

	2008

	2009

	2010

	2011


	CS I

	1

	1

	1

	1

	-


	CS II

	1

	1

	1

	-

	-


	CS III

	2

	2

	6

	5

	5


	CS

	4

	4

	-

	-

	-


	IDT

	-

	-

	-

	-

	-


	 Total:

	8

	8

	8

	6
	5


	Decreased number of people in the laboratory is due to retirement of staff (CS. I), and death (CS. II), and the increase of number of people with scientific degrees is due to their promotion.
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  D. MAJOR ACHIEVEMENTS

	Year
	Portfolio of competences
	Research  projects
	Value

(thousands  €)
	Related  achievements
	Beneficiaries
	Socio-Economic Impact (already generated value , thousands  €)

	2007-2009
	Environmental Protection
	Development of technical solutions to reduce dust and gas emissions from stationary sources and imissions in the environment, according to BAT - sites and European BREF for technological processes in industry
	6.8
	Implementation of optimal solution of desulphuration  to reduce the emitted gas 
	Paroşeni Electrocentrale 

Branch


	Environmental and population protection 


Generated value: 25 

	2009-2011
	Environmental Protection
	Computer modeling of dispersion of dust and gas at ventilation stations from the Jiu Valley mining units
	6.5


	Marking the  izoconcentration of dust and gas 
	National Hard Coal Company  
	Environmental protection and human health


Estimated venues: 75, over a period of 5 years.


E. INTERDISCIPLINARITY
The research undertaken to establish the causes of explosion events or fire implied the involvement of   the department members in a number of 6 technical expertise during 2007-2011 in collaboration with other INSEMEX specialists and the authorities: GDM RO Expertise ELECTRONICS SRL SC Curtea de Arges, 2008; Expertise Park 3 Bilteni, Gorj, 2010; property no. 17, Garofitei street, city Chitila, Ilfov County, in 2010, building no. 22, Martir Horea Street in Bacau, 2010  Piaţa Micro 12, the city Buzau, 2010, A.R. CAMINA SEV SRL Oţelul Roşu, Caras Severin, 2011.
F. RESULTS DISSEMINATION of scientific research developed by the research team personnel was conducted as follows: 

· 4 books, course materials;

· An article appeared in publication indexed in international databases;

· 60 articles published in the proceedings of symposiums and national and international conferences.

G. TECHNOLOGICAL TRANSFER ACTIVITIES
	No. Patent / Patent
	Title of invention
	Beneficiaries
	Income generated (Thousand EUROS)

	ARPS-8 123307/2011
	Pneumatic device for dust samples during a shift 
	National Hard Coal Company  
	22.53


Technology transfer was made within the Nucleu Program (NP-07-45-02-14, 2009-2011) "Computer modeling of dispersion of dust and gas at ventilation stations from the Jiu Valley mining units at CNH Petrosani" to establish solutions and implemented them in order to reduce the concentration of dust from the ventilations stations
2.3.5. Research team of The Laboratory for High Power Ex Equipment
A. TEAM ACTIVITY DESCRIPTION
EEExP Laboratory (Power Electric Ex Equipments) is part of the Department for Security of Installations and Explosion proof Equipments. 

Inside of laboratory are developed the following types of activities:

· scientific research (applied);

· laboratory tests / experimentations;

· scientific and technological services.

A1. SCIENTIFIC RESEARCH ACTIVITY (APPLIED) REFFERS TO THE FOLLOWING ASPECTS: 

· researches regarding the protection and safety in operation of equipments with types of protection „d” and „e”;

· researches regarding the ignition risk of explosive atmospheres due to electrical apparatus with types of protection „d” and „e”;

· researches regarding the protection and safety in operation of equipments with type of protection „n”;

· researches regarding the achievement of apparatus and devices in order to limit the implications of switching over-voltages over the low voltage electrical apparatus from mining industry;

· researches developed inside of technical expertise in order to establish the causes of some events due to explosions and fires;

· dissemination of results obtained from researches.

A2. LABORATORY TESTS / EXPERIMENTS
Inside the laboratory, the following types of tests can be made:

· type tests necessary for the certification, according the prescriptions of ATEX Directive, of electrical equipments with the types of protection flameproof enclosure „d” and increased safety „e”;

· tests for conformity verification of explosion proof apparatus in the voluntary field;

· tests and experimentations made inside of technical expertise in order to research and establish the causes of some events due to explosions and fires;

The type tests necessary for the certification, according the prescriptions of ATEX Directive, of electrical equipments with the types of protection flameproof enclosure „d” and increased safety „e” are made inside of “The Group of Laboratories for Tests in Explosive Mixtures – LIEx” (Accredited by RENAR).

A3. SCIENTIFIC AND TECHNOLOGICAL SERVICES

The scientific and technological services offered by INCD-INSEMEX and developed with the help of the EEExP laboratory engaged personnel are:

a) Documentation evaluation, verification, test and certification of electrical equipments designed for use in explosive atmospheres, with the type of protection flameproof enclosure „d” and increased safety „e” according Directive 94/9/EC (GD 752/2004) – ATEX Directive. The conformity evaluation body INSEMEX-OEC, through which are certified the equipments designed for use in explosive atmospheres, is certified by the Romanian Accreditation Association – The National Accreditation Body RENAR. Also, INSEMEX-OEC is recognized at European level, receiving the identification number 1809, starting with the year 2007.

b) Notification of the Quality Management System for manufacturers of electrical equipments designed for use in explosive atmospheres, with the type of protection flameproof enclosure „d” and increased safety „e”, according the evaluation procedures from Directive 94/9/EC (GD 752/2004) – ATEX Directive. 

c) In situ evaluation of technical installations according the NEx 01-06 normative.

d) Training of specialized personnel for work with explosion proof apparatus.

e) Participation to elaborate and revise of standards (CT 137)

	Type of services
	Competition at international level
	Related management approaches  for market share increasing 

	Certification of explosion proof electrical apparatus 
	International collaboration PTB Germany
	Development of bilateral cooperation by which the service is offered as a combination, tests and evaluation


	Years

	Income by type of activities (thousands of Euros)


		A1

	A2

	A3


	2007

	18.30

	68.40

	165.60


	2008

	74.90

	74.20

	212.40


	2009

	34.30

	83.40

	240.00


	2010

	35.70

	114.50

	203.30


	2011

	32.20

	120.10

	211.10



	A1: 2007-2008: Increase due to the contracting of projects in the National R&D Plan; 2009-2011 Decrease due to reducing of funding from national budget.

A2: increase due to performing of lots tests for Ex equipment.

A3: 2008-2009 The increase is due to accreditation of INSEMEX as a Notified Body for conformity assessment and requests from Ex equipment manufacturers for their products certification. 2009-2011: the variations are due to the cyclic scientific & technological activities  
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B. RESEARCH DIRECTIONS DYNAMICS
In all the laboratory activities, the researches regarding the explosion protection characteristics for electrical apparatus with the types of protection flameproof enclosure „d” and increased safety „e” are reflected.

	Year
	2007 -2010
	2011

	Research directions
	· researches regarding the protection and safety in operation of equipments with types of protection „d” and „e”;

· researches regarding the ignition risk of explosive atmospheres due to electrical apparatus with types of protection „d” and „e”;

· researches regarding the achievement of apparatus and devices in order to limit the implications of switching over-voltages over the low voltage electrical apparatus from mining industry;

· researches developed inside of technical expertise in order to establish the causes of some events due to explosions and fires;

· dissemination of results obtained from researches.
	· researches regarding the protection and safety in operation of equipments with types of protection „d” and „e”;

· researches regarding the ignition risk of explosive atmospheres due to electrical apparatus with types of protection „d” and „e”;

· researches regarding the achievement of apparatus and devices in order to limit the implications of switching over-voltages over the low voltage electrical apparatus from mining industry;

· researches developed inside of technical expertise in order to establish the causes of some events due to explosions and fires;

· dissemination of results obtained from researches. 

· researches regarding the protection and safety in operation of equipments with type of protection „n”;

	The occurrence of the new research direction is due to the extension of laboratory competence field with the evaluation of electrical equipments with non-incendive “n” type of protection according ATEX Directive 94/9/EC. 


C. HUMAN RESOURCES DYNAMICS

The laboratory team comprises a number of 6 persons, of which 4 are with university education (1 Ist degree scientific researcher, 1 IInd degree scientific researcher, 1 IIIrd degree scientific researcher, 1 engineer, 1 Ist grade technician, 1 IIIrd grade technician).

	Type/year

2007

2008

2009

2010

2011

CS I

1

1

1

1

1

CS II

1

1

1

1

1

CS III

1

1

2

1

1

CS

1

1

IDT

4

5

5

5

3

 Total:

8

9

9

8

6
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PhD’s in engineering sciences: 3 persons; Second faculty graduate: 1 person; Master graduates: 2 persons
Actual age average of the team is 43 years. 

The human resources evolution is explained as follows: year 2008 – one person was transferred inside the laboratory; year 2009 – one of the persons inside the laboratory was promoted from CS to CS. III, one person was retired this year, aspect reflected in the 2010 situation; year 2010 – 1 person was retired and another one was transferred into another compartment, aspect reflected in the 2011 situation.
D. MAJOR ACHIEVEMENTS

Between the years 2007-2011 inside the laboratory were developed 3 projects included in the national research and development plan, as follows:

	Year
	Portfolio of competences
	Research  projects
	Value

(thousands €)
	Related  achievements
	Beneficiaries
	Socio-Economic Impact (already generated value , thousands  €)

	2007-2010
	Explosion protection
	Method and technology to evaluate, prevent and limit the switching over-voltages implications over the low voltage electrical consumers from mining industry
	79.3
	I have studied and implemented a new work technology regarding prevention and limitation of switching over-voltages
	Possible beneficiaries: CNH Petroşani, Electrocontact Botoşani, S.C. ENEL S.A.

Beneficiaries: Expertise Maternity Giuleşti – 2010, Expertise event. Uricani Mine– 2011.
	Protection of life for the workers in energetic industry

Estimated Values: 11.7

	
	
	
	
	
	
	Generated value: 3.75



	2007-2009
	Explosion protection
	Implementation of new evaluation and test methods for electrical apparatus with the type of protection increased safety in order to correlate with European legislation and conformation with GD 752/2004
	117.1
	Test rigs to test electrical apparatus with type of protection increased safety “e”
	Solving of 8 contracts with diverse beneficiaries and technical expertise.


	Protection of life for the workers in energetic industry

Generated value: 41.3

	2010-2011
	Explosion protection
	Analysis of causes and the way of transmission of an internal explosion at low voltage asynchronous electrical motors of small sizes, designed to operate in potentially explosive atmospheres of group IIC of gases, vapors and elaboration of constructive solutions for this motors to answer to the imposed requirements for group IIC regarding the non-transmission of an internal ignition
	68.75
	Designing solutions of flameproof enclosures for static and dynamic loads (different geometrical shapes)

Modernization of test rigs to make the tests in explosive mixtures 
	Beneficiaries: S.C. UMEB S.A. Bucureşti


	Protection of life for the workers in energetic industry

Generated value: 8.5


E. INTERDISCIPLINARITY

From the point of view of the researches conducted to establish the causes of some events due to explosions and fires, the members of the laboratory were involved in a number of 8 technical expertise in the 2007-2011 period, of which: The technical expertise regarding the event produced on 16.08.2010, at the Obstetrics and Gynecology Clinic Hospital „Prof. Dr. Panait Sârbu” (Maternity Giuleşti) of Bucharest; The technical expertise regarding the event produced on 05.02.2011, at Uricani Mine.

F. RESULTS DISSEMINATION

Dissemination of results obtained from the scientific research activity, by the members of EEExP laboratory, in the 2007-2011 period, was made by: 4 books, manuals, or lecture supports; 14 articles published in publications indexed in international data bases; 12 articles published in the volumes of symposiums and international conferences; 2 articles published in other publications. 

H. TECHNOLOGICAL TRANSFER ACTIVITY

Following the development of the project NUCLEU 45 N/ 2007, PN 07-45-01-03 with the title „Analysis of causes and the way of transmission of an internal explosion at low voltage asynchronous electrical motors of small sizes, designed to operate in potentially explosive atmospheres of group IIC of gases, vapors and elaboration of constructive solutions for this motors to answer to the imposed requirements for group IIC regarding the non-transmission of an internal ignition” was made the technological transfer of the researches results to S.C. UMEB S.A. Bucharest company.


Patent request with the title „Apparatus for limitation of transient over-voltages, generated by the commutation in vacuum, for low voltage electrical circuits”, OSIM file no. A00014/13.01.2009, published in BOPI no. 7/2010 and indexed in the ISI data base.
2.3.6. Research team of The Laboratory for Electrical Low Current Ex Equipment
A. TEAM ACTIVITY DESCRIPTION

EEExCS Laboratory (Low Currents Ex Equipments) is part of the Department for Security of Installations and Explosion proof Equipments. 

Inside of laboratory are developed the following types of activities:

· scientific research (applied);

· laboratory tests / experimentations;

· scientific and technological services.

A1. SCIENTIFIC RESEARCH ACTIVITY (APPLIED) refers to the following aspects:

· researches regarding the protection and safety in operation of equipments with types of protection “i”, ”p”, ”m” “;

· researches regarding the ignition risk of explosive atmospheres due to electrical apparatus with types of protection “i”, “p”, ”m”

· researches regarding the achievement of apparatus and Ex components designed for use in potentially explosive atmospheres;

· researches developed inside of technical expertise in order to establish the causes of some events due to explosions and fires;

· dissemination of results obtained from researches.

A2. LABORATORY TESTS / EXPERIMENTS
Inside the laboratory, the following types of tests can be made:

· type tests necessary for the certification, according the prescriptions of ATEX Directive, of electrical equipments with the types of protection intrinsic safety "i", pressurized enclosure "p", encapsulation „m”,

· tests for conformity verification of explosion proof apparatus in the voluntary field;

· tests and experimentations made inside of technical expertise in order to research and establish the causes of some events due to explosions and fires;

The type tests necessary for the certification, according the prescriptions of ATEX Directive, of electrical equipments with the types of protection intrinsic safety "i", pressurized enclosure "p", encapsulation „m” are made inside of “The Group of Laboratories for Tests in Explosive Mixtures – LIEx” (Accredited by RENAR).

A3. SCIENTIFIC AND TECHNOLOGICAL SERVICES

The scientific and technological services offered by INCD-INSEMEX and developed with the help of the EEExCS laboratory engaged personnel are:

f) Documentation evaluation, verification, test and certification of electrical equipments designed for use in explosive atmospheres, with the type of protection intrinsic safety "i", pressurized enclosure "p", encapsulation „m” according Directive 94/9/EC (GD 752/2004) – ATEX Directive. The conformity evaluation body INSEMEX-OEC, through which are certified the equipments designed for use in explosive atmospheres, is certified by the Romanian Accreditation Association – The National Accreditation Body RENAR. Also, INSEMEX-OEC is recognized at European level, receiving the identification number 1809, starting with the year 2007. 

g) Notification of the Quality Management System for manufacturers of electrical equipments designed for use in explosive atmospheres, with the type of protection intrinsic safety "i", pressurized enclosure "p", encapsulation „m” according the evaluation procedures from Directive 94/9/EC (GD 752/2004) – ATEX Directive. 

h) In situ evaluation of technical installations according the NEx 01-06 normative.

i) Training of specialized personnel for work with explosion proof apparatus.

j) Participation to elaborate and revise of standards (CT 137)

	Type of services
	Competition at international level
	Related management approaches  for market share increasing 

	Certification of explosion proof electrical apparatus
	International collaboration BKI Hungary
	Development of bilateral cooperation by which the service is offered as a combination, tests and evaluation


	Years

	Income by type of activities (thousands of Euros)


		A1

	A2

	A3


	2007

	56.00

	85.40

	125.30


	2008

	137.60

	42.70

	203.00


	2009

	133.20

	38.40

	208.10


	2010

	90.80

	130.50

	193.40


	2011

	116.60

	108.10

	204.10



	A2 decreased due to the emergence of the economic crisis which led to the a decrease in the number of testing requests from beneficiaries.

A3 increased and maintained relatively stable because of the increase in the number of in situ technical assessments of installations requests
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B. RESEARCH DIRECTIONS DYNAMICS
In all the laboratory activities, the researches regarding the explosion protection characteristics for electrical apparatus with the types of protection intrinsic safety "i", pressurized enclosure "p", encapsulation „m” are reflected.

	Year
	2007 -2011

	Research directions
	· researches regarding the protection and safety in operation of equipments with types of protection “i”, ”p”, ”m” “;

· researches regarding the ignition risk of explosive atmospheres due to electrical apparatus with types of protection “i” , “p”, ”m”

· researches regarding the achievement of apparatus and Ex components designed for use in potentially explosive atmospheres;

· researches developed inside of technical expertise in order to establish the causes of some events due to explosions and fires;

· dissemination of results obtained from researches.


Due to maintenance of interest for the team themes, the same activities remained on the analyzed period, these being permanently updated according the prescriptions from the European standards.

C. HUMAN RESOURCES DYNAMICS

The laboratory team comprises a number of 7 persons (3 IInd degree scientific researchers, 1 IIIrd degree scientific researcher, 2 scientific researchers, 1 Ist grade technician), of which 6 are with university education. 

	Type/year

	2007

	2008

	2009

	2010

	2011


	CS I

	0

	0

	0

	0

	0


	CS II

	3

	3

	3

	3

	3


	CS III

	1

	1

	1

	1

	1


	CS

	2

	2

	2

	2

	2


	IDT

	1

	1

	1

	1

	1


	 Total:

	7

	7

	7

	7

	7



	The team kept the critical mass of researchers for carrying out projects and contracts.
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Average age of the team is 42 years
D. MAJOR ACHIEVEMENTS

Between the years 2007-2011 inside the laboratory were developed 7 projects included in the national research and development plan.

	Year
	Portfolio of competences
	Research project
	Value (thousands of Euros)
	Related achievements
	Beneficiaries
	Socio-Economic Impact (already generated value , thousands  €)

	2008-2011
	Safety of equipment and installations; 

Explosion protection


	Protection interfaces for low currents installations from areas with hazard of explosive atmosphere
	139.37
	New types of safety barriers to segregate  the circuits in Ex classified areas from those in unclassified areas 
	S.C.  Totalgaz Industrie SRL, S.C. Electro Promex S.R.L., S.C. STI S.R.L., S.C. Grupul Industrial Electrocontact S.A. Botoşani.


	Protection of workers/persons

Generated value:

32.7  



	2010-2011
	Safety of equipment and installations; 

Explosion protection


	Methodology and software designed for integrated supervision of inspection and maintenance actions according new legislation in the field 
	68.75
	Methodology and software used by the users of apparatus placed in Ex environment 
	S.C. Bulrom Gas SRL, S.C. Petrom S.A., S.C. Butan Gas S.A., S.C. Rompetrol S.A, S.C. Crimbo 2000 SRL, S.C. OLTCHIM S.A, S.C. Arpechim S.A.


	Protection of workers/persons

Generated value:

92.3 


E. INTERDISCIPLINARITY
From the point of view of the researches conducted to establish the causes of some events due to explosions and fires, the members of the laboratory were involved in a number of 8 technical expertises in the 2007-2011 period, of which:

· The technical expertise regarding the event produced on 16.08.2010, at the Obstetrics and Gynecology Clinic Hospital „Prof. Dr. Panait Sârbu” (Maternity Giuleşti) of Bucharest;

· The technical expertise regarding the event produced on 05.02.2011, at Uricani Mine.
F. RESULTS DISSEMINATION

Dissemination of results obtained from the scientific research activity, by the members of EEExCS laboratory, in the 2007-2011 period, was made by: 6 books, manuals, or lecture supports; 6 articles published in publications indexed in international data bases; 15 articles published in the volumes of symposiums and international conferences; 2 articles published in other publications.

G. TECHNOLOGICAL TRANSFER ACTIVITY
As a final activity inside of the scientific research projects, a technological transfer to S.C. Electro Promex S.R.L. was made having as subject the study of supply sources and energy limiting elements, with type of protection intrinsic safety, designed for technical equipments that operate in explosive atmospheres.

- patent request entitled „Methodology and software designed for integrated supervision of inspection and maintenance actions according new legislation in the field”.

2.3.7. Research team of The Laboratory for Nonelectric Ex Equipment, Electrostatic, Materials and Ppe - LENExEMEIP
A. TEAM ACTIVITY DESCRIPTION

In the ENExEMEIP laboratory is achieved the following activities types:

· scientific research (basic and applied);

· laboratory tests / experiments ;

· scientific and technological services.  

A1. SCIENTIFIC RESEARCH ACTIVITY  

The laboratory activity is achieved in the following main direction of basic and applied research:

-  Researches on the explosion characteristics of the combustible dust for determination the sensitivity to the different ignition source. 

- Researches on the risk of ignition to the explosive atmosphere through the mechanical sparks, static electricity, overheated surfaces and hot particles. (Personal Protective Equipment-PPE, mechanical sparks, hot surfaces).

- Researches on the protection requirements for non electrical components and electrical cables by the plants design to be use in potentially explosive atmospheres (electrical cables, belts, pipes and hose, pumps, fans, couplings, gears, brakes, etc. );

-  Researches on the prevention and protection to explosion of the plants from explosive atmosphere generated by the combustible dusts. (KSEP-20l, IP code, )

- Researches on the reliable and safe function of detonators, devices and accessories of electrical initiation to the explosives for civil uses. 

As future research directions mentioned, research on security requirements and operational analysis of protective systems to limit the effects of the explosions caused by the combustible dust, important direction having in view the need to achieve and maintain a high level of security within the technical installations in explosion hazardous areas.
A2. LABORATORY TESTS / EXPERIMENTS

- tests to determinate the mechanic and electrical proprieties of materials and products, having in view the specific standards (determinate the IRC, dielectric strength, conductivity / electrical resistance, resistance to fire and burn propagation in materials, IP code determining, Static and dynamic crushing resistance, thermal endurance, etc.)
- Testing of ignition of explosive atmospheres by mechanical impact and friction sparks, electrostatic discharge and the overheated surfaces.

- Determination the safety parameters of the combustible dusts: LEL, LOC, MIE, pmax, (dp/dt)max
- Specific test for devices and accessories for reliable and safe function of detonators and relays (tests to determine the safety parameters of electric detonators, blasting machines);

A3. SCIENTIFIC AND TECHNOLOGICAL SERVICES

- Assessment in governed field for technical equipment and personal protective equipment for conformity certification with European Directive requirements (Directive 94/9/EC-ATEx, Machinery Directive, PPE Directive );

- Another assessment / laboratory tests in volunteer field to the clients request;
- Technical expertise, repair and check blasting machines;
- Technical assistant, specialized consultancy, training in the specific field of laboratory, professional training courses, standards development (in Romaine language version)   
	Type of services
	Competition at international level 
	Related management approaches  for market share increasing 

	ATEx Directive equipment certification
	Cooperation in the FORUM of Notified Bodies
	Development of bilateral cooperation in the service is offered as a combination, testing and evaluation

	PPE Directive personal protective equipment certification
	Cooperation in the FORUM of Notified Bodies
	Development of bilateral cooperation in the service is offered as a combination, testing and evaluation


	Years

	Income by type of activities (thousands of Euros)


		A1

	A2

	A3


	2007

	250.80

	84.10

	146.10


	2008

	142.10

	113.60

	310.90


	2009

	84.10

	122.20

	353.90


	2010

	86.40

	124.95

	345.75


	2011

	86.30

	124.70

	354.20



	The decreased value ​​obtained from scientific research activities in 2008, 2009, 2010 was due to reduction of the budget financing because of the general economic situation.
The increase and stabilization of A3 is due to the accreditation of INSEMEX as a notified body for product conformity assessment 
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B. RESEARCH DIRECTIONS DYNAMICS
In the period 2007-2011 have been maintained for research directions mentioned in A1.

The main research realized in the laboratory is refer to: study the risk of ignition of the explosive atmospheres generate by the gas and combustible dusts through mechanical sparks, electrostatic discharge and the overheated surfaces, researches on the requirements for non electrical equipment, materials, electrical cables and PPE; researches on and requirements for devices and accessories for reliable and safe function of detonators and relays.

C. HUMAN RESOURCES DYNAMICS 

The dynamics of human resources in the laboratory is follows: in the 2007 and 2008 -10 persons (8 with university degree, 1 electrician and 1 locksmith), in the 2009-11 persons (8 with university degree, 1 electrician, 1 technician and 1 locksmith), in the 2010-10 persons (8 with university degree, 1 technician and 1 locksmith), in the 2011-9 persons (8 with university degree and 1 technician).

The current average age of laboratory staff is 38 years.

For scientific progress and development team, we mention that of the 9 person team includes in the laboratory team, 6 persons are doctors of science engineering.

	Type/year

2007

2008

2009

2010

2011

CS I

1

1

1

1

1

CS II

2

2

2

2

2

CS III

1

1

3

3

3

CS

4

4

2

2

2

IDT

0

0

1

1

1

 Total:

8

8

9

9

9

· In 2007  2 engineers were promoted to CS 

· In 2009 2 CS were promoted to CS III
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D. MAJOR ACHIEVEMENTS
	Year
	Portfolio of competences
	Research projects
	Value

(Thousands euros)
	Related achievements
	Beneficiaries
	Socio-Economic Impact (already generated value , thousands  €)

	2006 -2008
	Safety of equipment and installations; 

Explosion protection


	Implementation of new methods for specific testings of equipment intended to be used in potentially explosive atmospheres according to European Standards  from within the ATEX Directive
	253.75
	Installations, technologies, testing stand for IP, IRC, electro-static characteristics; “i”, “p” protection types
	- Electroserv Tirnava Exim Tir  

- Mep Construct Bucuresti   

- Cala Nazna-Mures  

- Electromax Petrosani 

- Prod Echipamente Alexandria 

- Famous Novaci, etc.
	Protection of workers/persons

Generated value: 25.4


	2007 -2009
	Safety of equipment and installations; 

Explosion protection


	Development of tools required for the appreciation of the safety level for non-electrical equipment used in potentially explosive atmospheres in compliance with the ATEX European requirements
	62.95 
	Non-electrical equipment assessment procedures 
	- Gerom International 

-  Mecano Fuc Vaslui  

- Iprolam Bucuresti  

- Upsrom Petrosani     

- Neptun Cimpina     

- Rotec Buzau   

- Gerom International Petrosani  

- Petrostar Com Slatina  
	Protection of workers/persons

Generated value: 23.05 


E. INTERDISCIPLINARITY
Having in view the research taken to establish the causes of events due to occurrence of an explosion or fire, the lab members were involved in 9 technical expertise during 2007-2011.

F. RESULTS DISSEMINATION
Dissemination of results of scientific research by the ENExEMEIP lab members, during 2007-2010, was done through: 6 books, textbooks, course materials, 5 articles in publications indexed in international databases, 12 articles published in the proceedings of international symposiums and conferences, 2 articles in other publications.
G. TECHNOLOGICAL TRANSFER ACTIVITY
1. Technological transfer for the testing software "Optimize selection and installation the technical equipment design to be used in underground"
2. Patents - Patents no. 121495 / 28.03.2008 (Tester to check the blasting machine) and no. 121789 / 30.04.2008 (System for determining the current impulse distribution in the blasting machine networks)
- Patent requests:  “Testing stand to determine the resistance to friction on the drum of conveyor belts.”, “Testing stand to determine the electrostatic field generate by the conveyor belt in functions” and “In situ test methods for electrical systems to initiate detonating caps integrated in the special vehicles for prospecting”

Recovery patents no. 121495 / 28.03.2008 and 121789 / 30.04.2008 in the work of testing / certification blasting machines.
	Year
	2008
	2009
	2010
	2011
	TOTAL

	Generated income (thousands Euro)
	24.74
	22.15
	10.10
	10.92
	67.92


2.3.8. Research team of The Department for Safety of Explosives and Pyrotechnic Articles
A. TEAM ACTIVITY DESCRIPTION

The SEPM department has as main activity field hazardous products, having especially in view the good classified  as class 1 according to regulations of United Nations experts (the Orange Book), i.e. explosive materials used in the civil fields and pyrotechnical materials. The following types of activities are developed within these laboratories:

· Scientific research (basic and applied);

· Laboratory tests/experimenting;

· Scientific and technologic services.

A1. SCIENTIFIC RESEARCH ACTIVITY
· Researches regarding characterizing and determination of parameters for explosive materials;

· Experimenting and testing of new explosive materials and pyrotechnical materials that are subject to assessment for certification purposes or technical-scientific expertise;

· risk level assessment of certain explosives or pyrotechnical materials according to their type and conditions of use;

· founding specific requirements for explosive materials for the purpose of improving the technical and legislative norms for the field under consideration;

· founding the personnel qualification and training in the field of explosive materials (blasting technicians, pyrotechnicians, coordination and management personnel, personnel for designing the blasting techniques);

· carrying out of specialty norms and guides.

A2. LABORATORY TESTS / EXPERIMENTS
· tests performed for civil use explosives, in conformity with the applicable standards requirements;

· tests performed for pyrotechnical materials in conformity with the applicable standards requirements;

· verification of non-blasting property of chemical fertilizers based on ammonia nitrogen according to the requirements in the Regulation no. 2003/2003;

· monitoring the seismic effects of blasting works.

A3. SCIENTIFIC AND TECHNOLOGICAL SERVICES
· certification of civil use explosives according to the safety and health requirements in Directive 93/15/CEE „Explosives of civil use”;
· assessment of seismic hazards associated to blasting works using civil use explosives according to the requirements in the Law no. 126/1995 that had been finalized with a certificate regarding seismic protection related to the blasting technique in underground or surface mine workings;
· certifications of entity for powered means;
· classification/verification of classification of hazardous goods in class 1 according to regulations of the United Nations experts (Orange Book);
· approval of technical documentation for demolishing with explosives;
· verification of explosive and pyrotechnical materials characteristics by tests;
· professional formation for the profession of blasting technician and pyrotechnician;
· professional training of management and coordination specialists in blasting works;
· technical scientific expertise to establish the nature of certain hazardous materials;
· technical scientific expertise to establish the causes of accidents as consequence of explosion;
· performing special blasting works;

· drawing up the Romanian version of the standards in the field of civil use explosives and pyrotechnical materials within the Romanian Standardization Association (ASRO) Technical Committee 358 and attending, at European level, at drawing up the CEN TC 212 standards.
	Type of services
	Competition at international level 
	Related management approaches  for market share increasing 

	Certification of explosives for civil use
	Collaboration in FORUM of Notified Bodies
	Development of bi-lateral cooperation where the service is used as combination of testing and assessment

	Certification of pyrotechnical articles
	Collaboration in FORUM of Notified Bodies
	Development of bi-lateral cooperation where the service is used as combination of testing and assessment

	Years

Income by type of activities (thousands of Euros)

A1

A2

A3

2007

237.20

19.90

41.20

2008

49.90

33.00

71.00

2009

47.40

23.40

44.70

2010

104.00

52.80

40.70

2011

112.50

45.50

50.80

The descending evolution in the first year of reporting is due to a decreased number of projects financed by the state public  RD budget.
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B. RESEARCH DIRECTIONS DYNAMICS
- Development of preoccupations for testing and assessment of explosives of civil use. Considering the European Directive 93/15/CEE, regarding placing on the market of explosives of civil use, as consequence of legislative changes and issuance of test method standards for explosives, the scientific activity in this field led to identifying the need of development by carrying out new test stands, elaboration and implementation of complex procedures to allow a rigorous scientific investigation for assessing the essential safety and health requirements.

 - Development of preoccupations for testing and assessment of pyrotechnical materials. Before issuance of  Directive 2007/23/CE of the European Parliament and Council of 23rd May 2007 regarding placing on the market of pyrotechnical materials, undertaken into the Romanian legislation by the GD. 612/2010, the department specific activities were mainly identifying, examination and classification of pyrotechnical objects. As consequence of legislative changes and issuing of standards with test and assessment method for pyrotechnical materials, the scientific activity in this field led to identifying the need of development by carrying out new test stands, elaboration and implementation of complex procedures to allow a rigorous scientific investigation for assessing the essential safety and health requirements for these products.

- Development of applied research results for studying the detonation characteristics for  other products than explosive of civil use Implementation of the EC Regulation no. 2003/2003 regarding chemical fertilizers, especially after the occurrence of an explosion of a chemical fertilizer load, transported on roads at Mihailesti town in 2006 led to the requirement of performing the detonation test for chemical fertilizers based on ammonia nitrogen, according to the harmonized European regulations.

- Extending the recognition of the scientific and technical level of the SEAP Department had been materialized by extending the national accreditation on the new above mentioned fields, both for testing activities and the assessment ones. INCD-INSEMEX is notified by the European Commission for the European Directives 93/15/CEE „Explosives of civil use” and Directive 2007/23/CE „Pyrotechnical materials”, as well as for performing the detonation test for chemical fertilizers according to the EC Regulation no. 2003/2003.

- Development of expertise and assessment capacity of the blasting techniques 

	Year
	2007-2010
	2011

	Research directions
	Explosives of civil use
	The previous three directions are maintained +

Pyrotechnical articles

	
	Blasting techniques
	

	
	Chemical fertilizers
	


The research direction "pyrotechnical articles" appears as a new field starting with 2011 after the European notification for certification of these products according to Directive 2007/23/EC.

C. HUMAN RESOURCES DYNAMICS in the department in 2011 are developing activities a number of 12 persons, out of which a number of 7 persons have superior education and an attested scientific degree, and 2 technicians with superior education. There is one doctor in technical sciences, three doctoral students in technical sciences, 2 persons graduated a second faculty and 4 persons graduated the masters. Team average age:  45 years.

	Type/year

2007

2008

2009

2010

2011

CS I

-

-

-

-

-

CS II

1

1

1

1

1

CS III

2

2

2

2

1

CS

2

2

4

4

3

IDT

7

7

6

6

6

 Total:

12

12

13

13

11

The differences in the table/diagram are due on one hand to hiring (+) respectively promotions (+/-) and retirements (-).
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D. MAJOR ACHIEVEMENTS 
	Year
	Portfolio of competences
	Research projects
	Value

(thousand € )
	Related achievements
	Beneficiaries
	Socio-Economic Impact (already generated value , thousands  €)

	2006-2008
	Explosives and blasting techniques
	Development of testing facilities and infrastructure for certification of explosives of civil use having in view attaining the performances imposed by European Directive 93/15/CEE harmonized by  GD 207/2005


	292.95
	Technology for implementing the tests involving detonation of charges confined in steel pipes, using the test stand for explosive material detonation, in order to avoid the risk of chipping
	Solving contracts with 4 companies in the field of explosives MAXAM, ROMNITRO, Fabrica de Pulberi, NITROEXPLOZIVES chemical fertilizers AZOMURES, GAGECOCAD PRO, AMONIL,DOLJCHIM 
	Protection of workers/persons

Generated value: 102



	2007-2009
	Explosives and blasting techniques
	Elaboration of an algorithm for quantification of risks that could be generated when carrying our blasting works at demolition of industrial and civil objectives, by means of explosives
	124.72
	Development of know-how for increasing the technical and safety level at blasting works at demolition of industrial and civil objectives by means of explosives

Online guide on our website: www.insemex.ro 
	Solving contracts for six companies that design works in the field: APOLODOR Bucureşti, BEST CONSULTING Petroşani, etc.
	Protection of workers/persons

Generated value: 5.66



E. INTERDISCIPLINARITY
From a point of view of researches carried out in order to establish the causes of certain events due to explosions or fires, part of the department members had been involved in a number of six technical expertise in period 2007-2011, in cooperation with other INSEMEX specialists and authorities representatives: Expertise NITROPOROS Făgăraş, 2008; Expertise SPAROMEX Victoria, 2008;  Expertise UM Sadu, 2011;  Expertise C.N.H. - Uricani Mine 2011,and currently the team is part of another two expertise under development. 

F. RESULTS DISSEMINATION obtained in the scientific research activity of the laboratory personnel was as follows: 6 books, training manuals; 1 guide electronically available online on INSEMEX website; 15 articles published in journals, in symposium proceedings or in national and international conferences.

G. TECHNOLOGICAL TRANSFER ACTIVITY
	Patent No. /Patent application
	Title of invention
	Beneficiaries
	Income generated (thousand €)

	A/00355/06.06.2011
	Mechanical shock device for mechanical conditioning of pyrotechnical materials
	P.W. EK Sport-Import HESTIA SP: ZO. O Al
	17.39

	
	
	SC Artificii 2000 S.R.L.
	

	
	
	Bucharest Com Impex 
	

	
	
	S.C.Gain Trade S.R.L.
	



After development of NUCLEU project no 45 N/ 2007, PN 07-45-03-02 with the title " Elaboration of an algorithm for quantification of risks that could be generated when carrying our blasting works at demolition of industrial and civil objectives, by means of explosives ", through the institute's website, a Guide was put at designers and manufacturers' disposal, for performing blasting works at demolition of industrial and civil objectives, guide already used by a significant number of beneficiaries.
2.4. REPRESENTATIVE PROJECT

DIMINISHING THE EXPLOSION HAZARD IN HARD COAL MINES THROUGH THE COMPUTERISED MANAGEMENT OF THE VENTILATION NETWORKS

Contract no.: 127/18.08.2010

Project development time period: 2010 – 2011

Start Date: 18.08.2010 

End Date: 30.11.2011

Phase I - 2010: Diminishing the explosion hazard in Jiu Valley hard coal mines through the computerized management of the ventilation networks
Phase II - 2011: Modelling, solving and simulation of ventilation networks belonging to Vulcan, Paroşeni, Lupeni and Uricani mines, as well as the achievement of the on-line connection for all mines taken into study. 
2.4.1. PROJECT DESIGN 
           The project was based on the general objective regarding the optimization of the ventilation networks management in order to prevent explosive and/or toxic gas accumulations, respectively to prevent explosion type phenomena. Although internationally there exists software to solve ventilation networks, the project proposed by INCD INSEMEX has brought as an innovation an interactive system for ventilation networks management, which, besides the solving of all ventilation networks related to Jiu Valley coal field, provides a permanent and simultaneous access for the users to their own ventilation network and implicitly to the CANVENT 3D modeling and simulation software. Additionally, the system makes possible for the user to be assisted on-line by experts that manage the administrator server located at INSEMEX Petrosani headquarters. In this regard, there were proposed the following specific objectives: the solving or updating of ventilation networks related to all Jiu Valley coal field mines; the implementation of modern on-line data transmission system at the level of each ventilation network. 
	Objective
	Specific
	Measurable
	Achievable
	Realistic 
	Time Bound

	The optimization of the ventilation networks management in order to prevent explosive and / or toxic gases accumulations, respectively to prevent explosion type phenomena. 
	S1 – solving / updating ventilation networks related to all Jiu Valley coal field mines;  


	- 5 solved networks; 

- 2 updated networks
	- there are ventilation networks that need to be modeled, solved and updated; 
	- there is a considerable number of accidents due to the  absence of an efficient ventilation networks management 

- there are qualified human resources;


	12 months

	
	S2- implementing the modern on-line data transmission system, for the data resulted for each ventilation network;  
	- 7 mining units with access to the on-line data transmission system;  
	- there are mining units that need to be connected to on-line data transmission system; 


	
	23 months

Users will have permanent and simultaneously access to the advanced data transmission system; 


Expected results:

· Ventilation networks management modernization; 

· The optimization, respectively the update of the ventilation networks in order to anticipate disturbances which may occur at network level; 

· The achievement of the remote access system for each one of the 7 mining units to its own modelled and solved ventilation network. 

2.4.2. THE DEVELOPMENT OF THE PROJECT PROPOSAL
The Ministry of Economy, Trade and Business Environment – MECMA, started in 2010 the action to launch projects aiming to solve technical issues of strict necessity. Among the launched projects, it was included the project entitled “Diminishing the explosion hazard in hard coal mines through the computerized management of the ventilation networks”. Following the carrying out of the project assignment process, INCD INSEMEX was granted with the right to start the contractual forms. After the completion of the imposed format contract, it got the following number: 127/18.08.2011.

2.4.3. PROJECT EXECUTION

Related to mining work, we have ventilation networks aimed to circulate important air-flows with the help of special ventilation systems. Coal beds, respectively the coal massif in which they are located, are carrying explosive gases like methane and its counterparts, and during the carried out mining works, these gases migrate and enter their free section.  

Explosive gases dilution and their maintaining at a harmless concentration is achieved by the appliance of an efficient ventilation for which it is required to ensure the best air flows at each branch level.  By using specialized software and advanced IT systems for ventilation networks solving, the explosion hazard may be decreased fact that leads to the safety increase in case of underground coal mining. For the modelling and solving of the ventilation network related to a mine, 3D CANVENT specialized software has been used.

2.4.3.1. Modeling and solving of Livezeni mine ventilation network

There have been inserted a number of 201 nodes and 267 branches; following the action of the depression created by the main ventilation installations, a 53.88 m3/s or 3,232.8 m3/min   return-air flow (at mine level) is exhausted from the underground, the annual cost for air circulating at the level of East Ventilation Shaft main ventilation station was 66,487 € and at the level of Ventilation Shaft no.2 ventilation station, the annual cost for air circulating was 194,437 €. 

2.4.3.2. Modeling and solving of Lupeni mine ventilation network


There have been inserted a number if 405 nodes and 520 branches; following the depression created by the main ventilation stations, a 83.45 m3/s or 5,007 m3/min return-air flow is exhausted from the underground, the annual cost for air circulating at the level of Ventilation Shaft 1 East main ventilation station was 183,693€ and at the level of Central Rising ventilation station, the annual cost for air circulating was 152,482 €.

2.4.3.3. Updating Lonea mine ventilation network

There has been inserted a number of 342 nodes, among which 37 new ones, respectively a number of 428 branches, among which 46 new ones; 5 ventilation circuits  have been removed from the network; 5 ventilation circuits have been inserted into the network; 8 new ventilation facilities have been set.

2.4.3.4. Updating Petrila mine ventilation network

There has been inserted a number of 197 nodes, among which 75 new ones; respectively a number of 240 branches, among which 103 new ones; 11 ventilation circuits have been removed; 17 ventilation circuits have been inserted; 21 ventilation facilities have been set.

2.4.3.5. Updating Vulcan mine ventilation network


There has been inserted a number of 192 nodes, among which 49 new/reused nodes, respectively a number of 249 branches, among which 54 new ones; 4 ventilation circuits have been removed. There have been also inserted 11 ventilation circuits. At the same time, 3 ventilation facilities have been removed or modified.          

2.4.3.6. Updating Paroşeni mine ventilation network

           There has been inserted a number of 178 nodes, among which 22 new/reused ones, respectively a number of 225 branches, among which 30 new ones; 3 ventilation circuits have been removed from the network; 3 ventilation circuits have been inserted into the network.

 
 2.4.3.7. Updating Uricani mine ventilation network

        
There has been inserted a number of 289 nodes, among which 15 new/reused ones, respectively a number of 370 branches, among which 21 new ones; 8 ventilation circuits have been removed and 3 ventilation circuits have been inserted into the network. Also, 7 ventilation facilities have been removed or modified and 9 ventilation installations have been set.

2.4.3.8. On-line connections achievement

Technically, in order to streamline communication, referring directly to the achievement of the on-line connections for remote access granting for the solved ventilation networks, there are used special software and IT equipment. Within the presented project there have been used the following equipment: an administrator computer located at INCD INSEMEX Petrosani headquarters; user computers located at the 7 mines headquarters; VMware workstation software installed on the administrator computer; REAL VNC software which connects the server with the user.
A. Administrator Computer 

         The administrator computer comprises HC Proliant  ML 110 G 6 server and a LED 21.5” monitor. The server is used for the modeling, solving and simulation of 7 ventilation networks and the monitor is used for the simultaneous display of the ventilation networks. 
B. VMware workstation 7 software

          VMware Workstation is a virtual-machine type software suite for x86 and x86-64 computers, provided by VMware, which enables users to create several  x86 and x86-64 virtual computers and to use one or more of these virtual machines at the same time with the one that hosts the operating system.  

C. Real VNC Enterprise Edition software


VNC (Virtual Network Computing) is a remote control software which allows to view and interact with one computer desktop (the "VNC server") using a simple program (the "VNC viewer") on another computer desktop anywhere on the Internet. The two computers don't have to be the same type or to run the same operating system, being allowed connections between Windows, Linux or Mac systems.

2.4.3.9. Achieving the virtual computers network

In order to achieve this virtual computers network there has first been installed VMware Workstation 7 software on the server. Using this software, 7 virtual machines have been generated, each one corresponding to one of the 7 mining units. The next step consisted in the installation on the server of the Real VNC Enterprise Edition software, through which the connection between the server and the 7 users corresponding to the 7 mining units has been achieved. The next step consists in the loading of the ventilation network on each virtual machine. After the achievement of the connections between the server and the users, the latter ones will have permanent access to the ventilation networks modeled and solved by INCD INSEMEX Petrosani. Each user may have unlimited access to its own ventilation network and implicitly to the CANVENT modeling and solving software. The connection between the server and the users is continuous and simultaneous.

2.4.4. PROJECT COMPLETION

The project has been finalized with the actual achievement of the remote access system of all the seven mining units to the ventilation networks modeling and solving program. The access system is permanent and simultaneous for each own modeled and solved ventilation network. 

 2.4.5. PROJECT EXPLOITATION

The exploitation of the project has been carried out through technological transfer, based on the patent request regarding the interactive ventilation networks management system. In this regard, the ventilation networks management system has been successfully implemented in all 7 mining units. In order to make possible the remotely access of the administrator server located at INCD INSEMEX headquarters, personalized user accounts have been created. Following the implementation of the ventilation networks advanced management system, the administrator server has been accessed over 50 times by the users. For the continuous and simultaneous accessing of the ventilation networks management system we will have contracts for technical support.

 2.4.6. PERFORMANCE LEVEL

Although internationally there exists ventilation networks solving software, INCD INSEMEX has brought as an innovation an interactive system for ventilation networks management that, in addition to the solving of all ventilation networks related to the Jiu Valley coal field mines, ensures the continuous and simultaneous access of all users to their own ventilation network and implicitly to the 3D CANVENT modeling and simulation software. Additionally, the system provides the user to be on-line supported by experts which manage the administrator server located at INCD INSEMEX Petrosani headquarters.

Globally, for the management of ventilation networks there are used advanced IT equipment and specialized software. Among these, we mention the following: 

·  Ventilation networks management by modeling, solving and simulating ventilation networks using 3D CANVENT software, which consists of the modeling, solving and simulation of the ventilation networks based on parameters achieved through “in situ” measurements, respectively through a 3D single-line graphic representation. The disadvantage of applying this procedure consists in the fact that ventilation network management system using the software is discontinuous and unilateral. The location in which the solving of the ventilation network is carried out is usually different from the actual location of the mining unit.

· Ventilation networks management by modeling, solving and simulating ventilation networks using VENTSIM, which consists in the modeling, solving and simulating ventilation networks based on parameters achieved through “in situ” measurements, respectively through a 3D single-line or solid presentation, being able to rotate the ventilation network in any direction.  The disadvantage of applying this procedure consists in the fact that ventilation network management system using the software is discontinuous and unilateral.

Through the project, the following facts have been achieved for the first time:
            
- The modeling and solving of the ventilation networks belonging to all mines located in the Jiu Valley coal field.
       
- The achievement of the 7 mining units’ remote access to the server located at INCD INSEMEX Petrosani, server on which the 7 modeled and solved ventilation networks related to the mining units have been uploaded.  

        After achieving the on-line connections, the seven computers located within the mining units will have continuous access to the ventilation networks modeled and solved by INCD INSEMEX Petrosani. Each used may have unlimited access only to its own ventilation network and implicitly to the CANVENT modeling, solving and simulation software, and the connection between the server and the users is continuous and simultaneous.

      By the on-line connection between INCD INSEMEX Petrosani and all 7 mining units from Jiu Valley coal field there has been achieved a coherent ventilation networks management system. 

2.4.7. VISIBILITY


During the development of the project there was also carried out the dissemination of the results by organizing a “round-table” to which experts in the OHS field from within The National Hard Coal Company (CNH) Petrosani and from the mining units participated. There were developed 4 paper-works, published in prestigious journals from Romania, among which 2 were published in the Mining Journal (no.9/2010; no.3/2011), one in the Annals of the University of Petrosani – Mining Engineering (no.11/2010) and one in the Scientific Bulletin of the “Politehnica” University of Timisoara – Transactions on Mechanics (no.56/S1/2011).


 There were presented 4 scientific paper-works related to the project: International Multidisciplinary Scientific Symposium “Universitaria SIMPRO”, 2010 – University of Petrosani, October 14-15, 2010; International Conference ASTR, 6th Edition, Timisoara, September 22-23, 2011 and two paper-works and the International Symposium on Occupational Health and Safety – SESAM 2011 – 5th Edition, November 9-11, 2011, Sinaia, Romania.

2.4.8. SOCIO-ECONOMIC IMPACT 

2.4.8.1. Actual social impact at beneficiary level

The following effects have been identified: the protection of life and health of workers; avoiding the occurrence of underground hazardous situations (explosions) which may lead to human loss and to the affecting of victims’ families. 

2.4.8.2. Actual economic impact at beneficiary level 

The following effects have been identified: energy consumption decrease, mining aeration systems optimization; underground occupational safety increase;  

2.4.8.3. Economic impact at the level of INCD INSEMEX Petroşani

- The project succeeded in enlarging the database regarding the structure of the ventilation networks related to the 7 underground mines

- Increased economic capitalization potential in the knowledge level regarding the ventilation networks management optimization by achieving an interactive ventilation networks management system (the signing of agreements regarding the technical support/maintenance of the implemented solutions); 

 -  Providing a useful and efficient tool for state authorities such as Labour Inspection and Ministry of Economy, Commerce and Business Environment.

- Technical and scientific premises have been achieved for the consortium co-optation of INCD INSEMEX Petrosani in order to develop and international project „ADVANCED TOOLS FOR VENTILATION AND METHANE EMMISSIONS CONTROL” (AVENTO), within FP 7, funded from RFCS (Research Fund for Coal and Steel).
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		2011		0		1		2		2		2
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				A1		A2		A3

		2007		18.30		68.40		165.60

		2008		74.90		74.20		212.40

		2009		34.30		83.40		240.00

		2010		35.70		114.50		203.30

		2011		32.20		120.10		211.10






_1385225901.xls
Chart1

		2007		2007		2007

		2008		2008		2008

		2009		2009		2009

		2010		2010		2010

		2011		2011		2011



A1

A2

A3

79

5.6

21.4

82.9

13.3

41.05

56.9

32.1

28.1

32.7

18

25.7

32.2

24.4

30.2



Sheet1

				A1		A2		A3

		2007		79.00		5.60		21.40

		2008		82.90		13.30		41.05

		2009		56.90		32.10		28.10

		2010		32.70		18.00		25.70

		2011		32.20		24.40		30.20
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				CS I		CS II		CS III		CS		IDT

		2007		0		3		1		2		1

		2008		0		3		1		2		1

		2009		0		3		1		2		1

		2010		0		3		1		2		1

		2011		0		3		1		2		1
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				A1		A2		A3

		2007		250.80		84.10		146.10

		2008		142.10		113.60		310.90

		2009		84.10		122.20		353.90

		2010		86.40		124.95		345.75

		2011		86.30		124.70		354.20
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				CS I		CS II		CS III		CS		IDT

		2007		1		2		1		4		0

		2008		1		2		1		4		0

		2009		1		2		3		2		1

		2010		1		2		3		2		1

		2011		1		2		3		2		1
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				A1		A2		A3

		2007		237.20		19.90		41.20

		2008		49.90		33.00		71.00

		2009		47.40		23.40		44.70

		2010		104.00		52.80		40.70

		2011		112.50		45.50		50.80
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				A1		A2		A3

		2007		56.00		85.40		125.30

		2008		137.60		42.70		203.00

		2009		133.20		38.40		208.10

		2010		90.80		130.50		193.40

		2011		116.60		108.10		204.10
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				Total

		2007		2,256.3

		2008		2,686.3

		2009		2,444.3

		2010		2,405.2

		2011		2,488.3
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		2007		28.56

		2008		33.16

		2009		30.9

		2010		33.88

		2011		35.05
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		2007		49

		2008		69

		2009		72

		2010		62

		2011		64
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				CS I		CS II		CS III		CS		IDT

		2007		1		1		2		4		0

		2008		1		1		2		4		0

		2009		1		1		6		0		0

		2010		1		0		5		0		0

		2011		0		0		5		0		0






_1384790404.xls
Chart1

		2007		2007		2007

		2008		2008		2008

		2009		2009		2009

		2010		2010		2010

		2011		2011		2011



A1

A2

A3

187.6

13.6

94.6

199

48

238.1

102.3

44.3

285.9

144.4

40

175.4

167.8

46.9

154.7



Sheet1

				A1		A2		A3

		2007		187.6		13.6		94.6

		2008		199		48		238.1

		2009		102.3		44.3		285.9

		2010		144.4		40		175.4

		2011		167.8		46.9		154.7
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				CS I		CS II		CS III		CS		AS and IDT

		2007		1		4		1		0		0

		2008		1		4		3		2		2

		2009		1		3		2		3		3

		2010		0		2		3		4		4

		2011		0		2		4		4		3
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				A1		A2		A3

		2007		367.60		11.70		26.70

		2008		183.30		36.70		131.20

		2009		109.00		60.30		134.50

		2010		118.70		32.80		147.40

		2011		153.30		42.80		112.20
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				CS I		CS II		CS III		CS		IDT

		2007		0		1		2		2		7

		2008		0		1		2		2		7

		2009		0		1		2		4		6

		2010		0		1		2		4		6

		2011		0		1		1		3		6
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				CS I		CS II		CS III		CS		IDT

		2007		1		1		1		1		4

		2008		1		1		1		1		5

		2009		1		1		2		0		5

		2010		1		1		1		0		5

		2011		1		1		1		0		3
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				CS I		CS II		CS III		CS		IDT

		2007		2		1		0		1		3

		2008		2		1		0		1		3

		2009		2		1		0		1		4

		2010		1		1		0		1		4

		2011		1		0		0		1		3
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				A1		A2		A3

		2007		35.10		51.90		63.20

		2008		142.20		63.90		41.35

		2009		102.20		32.20		43.40

		2010		78.30		25.40		43.60

		2011		64.40		46.40		46.80
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				CS I		CS II		CS III		CS		AS and IDT

		2007		7		16		12		13		31

		2008		7		15		12		18		29

		2009		6		13		18		14		28

		2010		3		11		17		15		25

		2011		3		10		17		15		26






_1384784408.xls
Chart1

		2007		2007		2007		2007		2007		2007		2007		2007

		2008		2008		2008		2008		2008		2008		2008		2008

		2009		2009		2009		2009		2009		2009		2009		2009

		2010		2010		2010		2010		2010		2010		2010		2010

		2011		2011		2011		2011		2011		2011		2011		2011



Income / Researcher E1

Income / Researcher E2

Income / Researcher E3

Income / Researcher E4

Income / Researcher E5

Income / Researcher E6

Income / Researcher E7

Income / Researcher E8

Income / Researcher (thousands of euros)

Income / Researcher (team) / Year

21.1285714286

21.4571428571

67.6666666667

13.25

31.5375

38.1

48.1

24.8583333333

34.65

35.35

50.1714285714

17.15625

40.1666666667

54.7571428571

56.66

12.825

33.2692307692

22.225

37.975

14.6375

39.7444444444

54.2428571429

56.02

8.8846153846

27.6769230769

21.0428571429

37.3625

12.7333333333

44.1875

59.2428571429

55.71

15.1923076923

30.7833333333

31.52

44.0428571429

17.36

60.5666666667

61.2571428571

62.8

18.9818181818



Sheet1

				Income / Researcher E1		Income / Researcher E2		Income / Researcher E3		Income / Researcher E4		Income / Researcher E5		Income / Researcher E6		Income / Researcher E7		Income / Researcher E8

		2007		21.13		21.46		67.67		13.25		31.54		38.10		48.10		24.86

		2008		34.65		35.35		50.17		17.16		40.17		54.76		56.66		12.83

		2009		33.27		22.23		37.98		14.64		39.74		54.24		56.02		8.88

		2010		27.68		21.04		37.36		12.73		44.19		59.24		55.71		15.19

		2011		30.78		31.52		44.04		17.36		60.57		61.26		62.80		18.98
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				E1		E2		E3		E4		E5		E6		E7		E8

		2007		295.8		150.2		406		106		252.3		266.7		481		298.3

		2008		485.1		247.45		351.2		137.25		361.5		383.3		566.6		153.9

		2009		432.5		177.8		303.8		117.1		357.7		379.7		560.2		115.5

		2010		359.8		147.3		298.9		76.4		353.5		414.7		557.1		197.5

		2011		369.4		157.6		308.3		86.8		363.4		428.8		565.2		208.8






