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Abstract: When analysing the current conditions for the application of Law no. 319/2006 of the Safety and
Health at Work, the need to correct some structural deficiencies and to reformulate various terms and definitions
becomes obvious. The fast evolution occurring on the labour market are also determined by the new psychosocial conditions characterizing the labour relations in all sectors of activity, therefore also in the field of mining.
Under these conditions, obviously, it is necessary to make some justified changes to the specific legislation,
mainly to Law no. 319/2006 on Safety and Health at Work. The authors make justified proposals on the
opportunity to reformulate current terms and definitions with the purpose of harmonizing national legislation
with Framework Directive 89/391/ EC. The first proposal, justified also by the Classification of Occupations in
Romania (COR), refers to the replacement of the terms “external service” and “designated worker” with “service
provider”, respectively “occupational safety and health specialist”, motivated by the existence of these
professions in the Classification of Occupations in Romania (COR). With regard to light work accidents, in order
for them to be correctly reported in EUROSTAT statistics, it is necessary to reduce the incapacity to work to one
working day. With regard to the obligation to inform the employer on a work-related accident, this must be the
responsibility of both the person involved and other persons aware of the event. Regarding the investigation of
the events, it is necessary that all work-related accidents be investigated by the Territorial Labour Inspectorates,
respectively by the Labour Inspectorate in Bucharest. Due to the limited time granted by the employer for
training in the field of occupational safety and health, it is recommended that this training stage be carried out,
through various programs, before employment. According to the provisions of the European legislation, it is
necessary to adapt the work according to the person, especially during the design stage of the jobs, while
choosing the work equipment, the work and production methods. The number of occupational safety and health
specialists that should exist in a company, depending on the number of employees, should be determined by a
methodological norm. Regarding the state of health, a proposal is made to introduce psychological testing of the
workers’ skills both upon employment and then periodically, after employment. The non-compliant aspects
presented are the result of the word for word translation of Council Directive 89/391/EEC, thus resulting in the
forced introduction or ambiguous formulation of terms and definitions. The proposals suggested by the authors
will allow the improvement of the legislative framework specific to the employees’ safety at work but also of the
psycho-social conditions in which all lucrative activities are carried out and especially the very complex and
demanding ones existing in the field of mining.
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Abstract: The research study aims to implement the general principles for the prevention of professional risks at
employers' level in relation to low-mobility workers in order to ensure an adequate level of security and to
ensure protection measures in support of social integration and inclusion. In order to prevent occupational
accidents and occupational diseases at work, it is necessary to ensure the control of risks in order to improve the
working conditions and to ensure the safety and health at work for the workers doing high-level work activities
in the sectors of activity of the national economy with a high accident rate, by using compliant and safety work
equipment. Managing professional risks of work equipment used by low-mobility workers requires designers
and manufacturers to ensure the conditions for the placing on the market of safety products with an adequate
level of safety under the intended use conditions. To that end, the research study identifies the specific
prevention tools needed to guarantee technical and environmental requirements, including appropriate measures
and means of protection, in order to ensure an adequate level of security for low-mobility workers. The results of
the research consisted in developing tools for effective risk management. Ensuring conditions for the labour
market producers' competitiveness on the market and guaranteeing the free movement of Romanian products
within the EU market, is guaranteed by ensuring the essential safety and health requirements applicable to all
work equipment, in order to implement the policies provided by the free movement of products contained in the
EUROPA 2020 strategy. The need to ensure compliance with the essential health and safety requirements set out
in Annex no.1 of the Machinery Directive 2006/42/EC, in conjunction with the safety objectives set out in
Annex 1 of the new Low Voltage Directive 2014/35/EU as well as the minimum health and safety requirements
of the Directive 2009/104/EC, the research study focused mainly on the analysis undertaken to identify the
technical and security measures to be taken to increase the rate compliance with the use of machinery and
devices for lifting persons or persons and objects in relation to the new safety objectives established for the lowvoltage electrical equipment used in the manufacture of these categories of machinery. In order to ensure safe
and healthy workplaces and working environment, we have identified the need to develop tools that incorporate
principles and guidelines relevant to occupational safety and health with regard to the management of
professional risks, namely the assessment of conformity, inspection and certification of lifting machines persons
or persons and objects. Specific hazardous situations due to the lifting of persons include, in particular, the
uncontrolled falling or movement of the carrier, the falling of the persons on the carrier, collisions between the
carrier or persons in or on the carrier and the obstacles in the vicinity of the machinery; crash or overturning the
lifting machinery. The risks associated with lifting people are, generally, greater than the risks associated with
the lifting of objects, in terms of the greater severity of possible injuries as a result of failures that have led to
accidents, greater exposure to hazards, as people who are lifted by machinery are permanently exposed to
hazards such as the falling of the carrier and the limited possibility of avoiding hazards or their consequences.
Key words: machinery, safety, worker, risk, requirements, management.
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Abstract: In the conditions of the dump slopes formed by loose rocks, predominantly sandy rocks, which are at
the first saturation, there is a significant risk of sliding due to liquefaction of the waste material. The paper aims
at assessing the risk of liquefaction of sterile material in the inner dump of the North Pesteana quarry during the
flooding of the remaining gap, since the preliminary studies found that the sterile material consists of important
fractions of sand (≈ 48%), indicating that there is liquefaction potential. The risk of liquefaction was determined
taking into account the liquefaction potential, the nature of the objectives in the area and the probability of
liquefaction.
Considering the potential of liquefaction according to the particle size of rocks (Marto et al., 2013), a hazard
classification of waste dumps was made according to the natural and anthropic objectives in the area and the
liquefaction potential of the waste material. The dump is represented by a succession of waste rocks. The
problematic situation occurs when the final slopes or portions of the dump, which come into contact with the
water in the lake, are made up of sandy rocks. Analyzing all the granulometric curves obtained on the basis of
granulometric analyzes performed in the laboratory, it was observed that there is still a balance between the
granulometric distributions of the tested rocks (Figure 1)., so the dump is considered to be composed of a
mixture of rocks with varying particle sizes (from clays to sand and gravel) and medium uniformity. As a result
the objectives in the area present low vulnerability to liquefaction.

Figure 1 The granulometric distribution of sands prone to liquefaction (Marto et al., 2013)

Starting from the liquefaction classes established by Juang et al. (2000), in order to estimate the probability of
liquefaction, these were defined by a series of evaluation criteria: the predominant granulometric fraction, the
degree of nonuniformity, the type of granulometric curve, the degree of loosening, the degree of saturation,
roughness and degree of rounding of rock granules. According to the analyzes carried out on the samples taken
from the North Pesteana perimeter and the data taken from the specialized studies, it was estimated that there is a
medium to high liquefaction probability of the waste material. So, the results indicates a medium risk of
liquefaction.
In order to minimize the risk of liquefaction, the appropriate measures are recommended and in this regard
several solutions have been offered: leveling and compacting the slopes and berms, dynamic stabilization by
vibrations and the creation of the hidden dike, cementation of non-cohesive rocks and acceleration of the
flooding process.
Key words: liquefaction, risk, dump, waste rocks, remaining gap, former quarry, flooding.
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Abstract: Brassicaceae is one of the largest angiosperm families, predominant in the temperate region and best
cultivated around the Mediterranean. They belong to a group of natural plants conduplicate cotyledons (rare
acumbent or existing) and the segment (rare lomentaceous or nucciform) fruit, usually in general, tanks and have
flowers with four petals of equal size in the shape of a cross "crucifer". The genus Brassica is the most important
one within the tribe Brassiceae, which includes some crops and species of great worldwide economic importance
such as Brassica oleracea L., Brassica napus L. and Brassica rapa L. Brassica oleracea is a good example with
broccoli (Botrytis group), cauliflower (Botrytis group), cabbage (Capitata group), kale (Acephala group),
kohlrabi (Gongylodes group) and brussels sprouts (Gemmifera group) being varieties or convars of the same
polymorphic species. Other well-known species within the Brassicaceae are Brassica rapa (turnip, chinese
cabbage), Brassica napus (rape, swede/rutabaga), Brassica juncea (indian/brown mustard), Sinapis alba or
Brassica hirta (white mustard), Brassica nigra (black mustard), Armoracia rusticana (horse-radish), Raphanus
sativus (radish, daikon), Barbarea verna (land cress), Nasturtium officinale (watercress), Eruca vesicaria
subsp.sativa (arugula) and Wasabi japonica (wasabi).
Rapid industrialization and urbanization have contributed to the pollution of soil and groundwater with various
heavy metals, such as: Cd, Pb, Cu, Hg, As, Se, Zn, Ni. The anthropogenic causes (such as mining, smelting,
warfare and military training, electronic industries, fossil fuel consumption, waste disposal, agrochemical use
and irrigation) can contaminate the soil, Another possibility to pollute the soil with heavy metals is waste from
construction materials and inappropriate soil storage in industrial mines. A number of physical, chemical and
biological techniques can be used to remediate metal contaminated soils. A promising, relatively new technology
for heavy metal contaminated sites is phytoremediation. Phytoremediation, which is derived from the words
“phyto” (plant) and “remediation” (recovery) and has become a term in 1991, can be also defined as
“bioremediation,” “botanical remediation” and “green remediation.” Phytoremediation is a term which is related
to ecological remediation technologies that use plants as the main source. With this technology, organic and
inorganic substances are removed from the contaminated area by using plants. The effects of this method can be
observed in low polluted areas in a short time. The negative aspect is that in heavy contaminated areas the plants
cannot be useful in a period of short time. Phytoremediation is the use of plants to remove organic and/or
inorganic contaminants from biota (phytoextraction), uptake and conversion into non-toxic forms
(phytovolatilization), or stabilization of an inorganic into a less soluble form (phytostabilization). Unlike the
previously mentioned conventional methods, phytoremediation is inexpensive, effective, can be implemented in
situ, and is environmentally friendly. As such, phytoremediation is often referred to botanical bioremediation or
green remediation. The success of phytoremediation depends upon the ability of a plant to uptake and
translocates heavy metals, a function of the specific phenotype and genotype. Phytoremediation of heavy metal
contaminated soil is a developing technology that aims to extract or in-activate metals and it has attracted much
attention be-cause it is an environmentally friendly and relatively cheap technique. There are two basic strategies
under development.
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Abstract: The protection of workers against specific risks is a particularly important part of the national,
European and international legislative framework in the field of health and safety at work and is comprised of a
relatively large number of distinct and well individualized regulations.
The difficulties and deficiencies encountered in the process of implementing legal requirements for specific risk
assessment and prevention have negatively affected this process, with adverse consequences in terms of ensuring
the safety, health and well-being of workers. The analysis of the difficulties and deficiencies found was based on
a unitary and systematic approach to the causes that generated them. Thus, they have been structured on two
levels: legislative (unclear, outdated or contradictory legal requirements; different structure of normative acts
which regulates the different categories of specific risks) and organizational (insufficient knowledge or lack of
knowledge by employers, workers and other interested parties of their legal obligations and rights; insufficient
information, training, consultation and participation of workers; lack of procedures for assessing and preventing
specific risks or their incomplete character and/or not updating them; inefficient communication; sporadic or
ineffective control of compliance with legal obligations; the poor involvement of the competent authorities and
institutions responsible for occupational safety and health in the development and dissemination of tools and
guides; absence or ineffective functioning of the health and safety management system).
In order to eliminate and/or diminish the negative impact of the causes generating difficulties and deficiencies in
the process of implementation of the legal requirements for assessment and prevention of specific risks, the
following issues were addressed in the paper: improving the national and European legislative framework in the
field of worker protection against specific risks by proposing a single framework structure for all regulatory acts
that regulate the different categories of specific risks; improving the awareness of employers 'and other
stakeholders' legal obligations in the field of worker protection against specific risks by inventorying,
systematizing and explaining them in a synoptic, clear and concise form; facilitating the implementation of
effective management of preventive activities by inventorying and systematizing the tools and guides available
at national and European level to assess and prevent exposure of workers to specific risks.
This paper is part of a series of articles aiming to contribute to the knowledge and to the correct and uniform
application of the legal requirements in the field of occupational safety and health by inventorying, systematizing
and explaining them. As a result, considering that physical and mental integrity of workers is related to the
adequate information and conditions of occupational health and safety workplace and their right to quality work,
this paper is a legislative and methodological guide for facilitating cooperation between employers and workers
and their respective organizations with a view to eliminating or minimizing work-related specific risks.
Key words: specific risk, assessment, prevention, management, safety and health at work
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Abstract: Risk assessment represents the foundation for effective management of the safety and health of all
employees. Technical risk control covers all the actions, analyses, procedures, means and methods. The aim
of this paper is to perform a brief review of the Romanian and the Finnish risk assessment, focusing on the
legislative background, the importance of risk management and the risk assessment instruments. In Romania,
risk assessment can be quantitative and qualitative compared to Finland where risk assessment can be
qualitative, descriptive and quantitative. Safety and health at work represent the key factor for all the
industries in order to increase productivity and prevent accidents and occupational illnesses. The first part of
the paper focuses on theoretical aspects regarding the risk assessment process and the role of risk assessment
methods. The second part of the paper includes a legislative background of risk assessment in Romania
compared to Finland, based on the law of safety and health at work. Also, this part contains some aspects
related to the ISO 31000:2018 Risk Management Standard. The third part of the paper includes the
advantages and disadvantages regarding risk assessment instruments used in both countries and also, it was
realized a description of these instruments. Risk assessment instruments in Romania are selected on the basis
of certain factors such as: objectives of the study, the need to update the risk assessment, availability of
information and the type and range of risks assessed. In Finland, risk assessment instruments need to be
simple and easy to use, need to be generalized and detailed in order to be applied at the workplace and need
to comply with the risk assessment standards. Risk assessment instruments are based on the principles of risk
analysis, identification and assessment. The fourth part of the paper presents a current perspective regarding
risk management in Finland and its impact of the situation in work life. It was realized a SWOT analysis
regarding professional life of employees in Finland. The purpose of professional risk assessment is to
identify risk factors within an organization. The purpose of risk management is to identify potential events
that affect the organization and to allow the organizations to reach a reasonable level of fulfilling the
objectives. The overall aim of the paper was to give a short overview of risk assessment in Romania
compared to Finland in order to take into consideration the advantages and disadvantages regarding
legislation and instruments that are used in the process of risk assessment.
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Abstract: Ongoing transformation of coal industry taking place in Silesian Voivodeship lead to increasing
number of characteristic objects and post-industrial areas. Most of them are degraded and vacant even if they
own resources of measurable natural or socio-economic value. Therefore effective scheme of their revitalisation
is a high priority target for regional authorities and society.
Multidimensional approach to the analysis of post-mining areas requires ensuring proper scope and quality of
data, integrating various areas of knowledge and information. An example of complex approach is an
information platform based on analytical and expert modules - the OPI-TPP system, which is a tool to support
decision-making processes on the future use of post-industrial areas. The OPI-TPP platform was developed in
2013 as a tool to support the process of reconversion of post-industrial areas, including post-mining areas in the
Silesian Voivodship - one of the most extensive areas of hard coal mining in Europe. It is an IT tool fully
integrated with the regional spatial information system (RSIP), allowing for effective implementation of the
policy of restoring post-mining areas to the social and economic circulation. Within the framework of the
inventory, over 1000 post-industrial areas were catalogued in 49 types, of which over 30% is related to the
mining activities of the coal sector.
The platform developed and disseminated supports mainly in the field of the assessment of environmental
changes caused by industrial activity, the scale of environmental risk and, on the basis of identified external
factors, the preferred directions of reuse of these areas in the form of reconversion scenarios.
OPI-TPP based on Geographical Information System is an integrated tool dedicated for environmental impact
assessment and provides measures that are necessary for regional and local stakeholders and reinforces decision
making process. The assessment of environmental effects is based on a specially developed algorithm that aim at
to find out the direct impact on the process of reconversion of the post-industrial area. The evaluation tool based
on the algorithm uses information gathered in a regional database dedicated to post-industrial areas. The
collected information is coupled with environmental and spatial data collected in other databases integrated
within the regional spatial information system.
The final result of the analysis is the evaluation of the area in terms of the risk it causes for the environment.
Giving a numerical value to the phenomenon enables the hierarchy of significance of undertaken actions and
supports the process of managing the revitalisation process in a comprehensive way. In this perspective the
platform can be used to support the definition of priority actions in the transformed areas. This prioritisation
shall be carried out on the basis of the degree of risk that the areas cause to the environment and/or human health
in the region. Prioritisation is necessary for proper decision making on the issue of the expenses to prevent
further risks from industrial sites.
Key words: post-industrial areas, Geographical Information System, revitalization, environmental risk
assessment
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Abstract: Occupational risk assessment is a prevention tool used to manage safety and health at work in the
national economy sectors of activity. Within the operation and maintenance in underground electrical
installations, several major risk factors are identified, mainly due to work equipment cumulated with risk factors
generated by the work environment and workload. Many work related electric accidents occurred in electric
energy industries and they were very often fatal. The situation of electric accidents in electric companies
worldwide is investigated by reviewing the scientific literature, to offer perspectives on the types and kinds of
statistics available, the factors regarded as influencing their occurrence, their consequences, and also
methodological shortcomings.
Worldwide, reliable comparable data exist and indicate a downward trend in fatal electric accidents. Difficulties
were encountered in compiling international statistics because of differences in how accident data were defined
and recorded, variations in mandatory practices, lack of suitable data and indices, accident insurance systems,
and lack of correlation between technical, financial, and medical aspects. In the last years in the urban areas, the
aim was to replace the overhead electric power distribution lines with the underground power lines (UPL). This
objective of environmental and safety and health at work management eliminates the “aesthetic pollution” and
some risk of accidents such as falling from heights, reduce the emission of electromagnetic fields, noise, and
“aesthetic pollution” and “psychological pollution” generated by fear of proximity from electrical systems and
physical effects, but involves difficult and costly mounting and maintenance. To highlight the working
conditions and the technical requirements of the underground electrical installations, the activity carried out for
50 years was analyzed, taking into account the lifespan of the electrical installations.
Also, the events and accidents at work, the assessments of the risk in the workplace was analysed and represents
a synthesis of research studies carried out so far. The research highlights the role of safety measures aimed to
ensure the safety and health of workers working in underground electrical installations, mainly about work
equipment and the means of work against electrocution to efficiently manage occupational risks and reduce
workplace accidents and occupational disease, as well as technical events in electrical installations.
The study aimed to diagnose the activity carried out in underground powerlines, analyzing and evaluating
occupational risks associated, in terms of operating history, maintenance, including the situation arising after the
occurrence of events involving workplace accidents.
The results aims to support Romanian employers to guarantee a better level of safety and health of workers and
to improve the working environment in underground electrical installations and power distribution lines in order
to ensure a more efficient management of occupational risks in the activities of national economic sectors.
Key words: safety, worker, risk, underground power lines, management.
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Abstract: Explosion prevention and explosion protection are of major importance to workers safety and health,
as explosions endanger human life and health as a result of the uncontrolled flame effects and pressure (projected
particles), the presence of toxic products and oxygen consumption in the air they inspire. In addition to this,
material damage can be significant. The ATEX Directive specifies that any personal protective equipment which
will be used in an area with potentially explosive atmospheres must be made of materials which cannot be the
source of electric or electrostatic springs, impact springs or sparks. In areas where technical and organizational
measures do not provide adequate protection, according to the Occupational Safety and Health Act 319/2016, the
employer must provide personal protective equipment to the worker. This equipment must be appropriate to the
risk to which the worker is exposed and do not endanger his health or life. Moreover, the worker must know how
to use the personal protective equipment and keep it in optimal conditions of use. The personal protective
equipment is given to the worker following a risk assessment when he is exposed to risk factors (physical,
mechanical, chemical etc.), based on a grant sheet of personal protective equipment. The carabiners are
components of the safety systems used by the worker in order to prevent falling from a height. These are
generally made of aluminum alloys and steel. When tensile strength and high-temperature resistance are
important factors in choosing a carabiner, steel carabiners are used. Typically, they are made of carbon steel due
to its high strength properties and low price. When the carbon steel carabiners are used in the mine, they must
possess good corrosion resistance and high anti-spark properties. In order to improve these properties, a layer of
insoluble zinc phosphates can be deposited on the surface of the body of the carabiner. Through this method, a
non-electrical conductive layer can be obtained on a steel surface which will protect the carabiner against
electrostatic discharges. This homogeneous layer will also significantly increase the material corrosion resistance
in harsh mine environmental condition. The phosphating process can be defined as the formation of an insoluble
phosphate layer on the metal surface by a chemical reaction which occurs between its surface and the phosphate
solution. In case of this type of coating, in addition to increasing the corrosion and the surface electrical
resistance properties, the phosphate layer not only covers the entire surface of the material but also bonds with
the base material. Moreover, the phosphate surface presents excellent characteristics for further coating with
lubricating solutions or mechanical shock absorbent layers, such as rubber-based paints. The phosphating
process consists of multiple stages such as: chemical alkaline degreasing, pickling, phosphating and drying.
Carbon steel carabiners cannot be used in potentially explosive atmospheres, therefore, in order to fulfill the
special requirements for this application, the material surface must be covered by a homogeneous zinc phosphate
layer. Due to the zinc phosphate layer electrical insulating, in cases when the carabiner's body strikes another
metal part or stones sparks formation is eliminated. Therefore, the phosphating process represents a cheap, fast
and efficient method of improving the metallic personal protective equipment for potentially explosive
atmosphere use.
Key words: Carabiner, Carbon steel, Phosphate layer, PPE, Non-electrical conductivity.
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Abstract: Air quality monitoring involves a series of quantitative and qualitative
observation and measurement of several air condition indicators, such as concentrations of air
components. For this purpose, it is necessary to take several samples of air (gases, dusts,
VOCs, physicochemical agents) with specialized equipment having the lowest measuring
ranges, sometimes going up to ppt concentrations.
At present, most environmental laboratories use individual equipment / analysers for
each analysed environmental parameter or carry out sampling in an absorbent / adsorbent
environment, and then analyse compounds in laboratories.
The current paper presents the advantages of sampling / analysis of environmental
compounds with the help of mobile environmental laboratories which allow in situ sampling
and analysis of several air quality indicators and fast identification of polluted areas by
simultaneous measurements of several samples and strategic and tactical decision making to
confute pollution and prevent it.
For the correct assessment of a polluted or potentially polluted area, sampling is
performed simultaneously because (especially gaseous) contaminant spread relatively
uniformly across the surface, depending on wind speed. To do so, several analysers are
required to work in parallel, so a mobile environmental laboratory offers this possibility, if
properly endowed. Also, the height at which air samples are taken is another important factor,
the auto-laboratory also offering this possibility, the use of certain supports/props for proper
sampling not being necessary.
Benefits:
Optimizing the effectiveness of detection work;
Enhanced equipment protection;
Immediate advanced in situ data assessment;
A safe work environment for operators.
Fast traveling speed for measurements and estimation of pollutant concentrations leads to finding optimal
solutions to prevent and mitigate the effects of accidental pollution and natural disasters.
Through the advanced GIS platform and communication capabilities, it is possible to quickly create forecast
maps, the information obtained contributing to establishing new databases that will generate and sustain the
research themes for the expansion and diversification of activities.
In conclusion, having a mobile environmental laboratory by research institutes and / or authorities in the field of
environmental protection (e.g. Territorial Environmental Protection Agencies) presents a great advantage first
and foremost in the event of accidental pollution due to the rapid movement in the field, offering the possibility
of simultaneously determining a large number of air quality indicators in situ and quickly identifying the
polluted area in order to establish optimal solutions for preventing and mitigating the effects of pollution.
Keywords: atmosphere, environment, environmental quality, in situ intervention, pollution, quick analyze.
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Abstract: The background and scope of the research. The studies are determined by the need in improvement of
protective properties of filtering respirators by means of their design improvement and adaptation to exploitation
conditions and workers’ anthropometric face features.
The problem formulation. The major factor influencing the IRPD protective properties is inadequate seal to
worker’s face resulting from improper obturator design, which does not fit to anthropometric faces features. This
problem requires the proper studies to create digital model of half-masks surfaces enabling corrections of their
design.
The aim and objective is to substantiate theoretically the design of elastomeric half-mask and canister of
respirator of long-term protection.
The materials and methods. To develop the models for theoretical calculations of protective properties of dust
masks the basic ideas of theory of non-stationary filtration and hydroaerodynamics were applied. To develop the
digital model of a head the downhill simplex method was applied reflecting separate face features according to
sex or age; to determine the surface of half-mask the equation of free energy for bowed plate being described by
two-dimension spline surface was used with its unknown coefficients determined by means of method of
proportional parts based on the data of three-dimension coordinates of anthropometric face features. Calculations
of dust flow movement near a half-mask and in canister to determine the protection factor of masks and flow
resistance were carried out using least-square method, finite-element method, and method of local variations.
Analysis and discussion. Each stage of transformation of scanned image of face into the digital image of halfmask surface involves check of image correspondence; preliminary calculation of protection factor; tight-fitting
check of the prototype.
The main findings of the work. As a result of the studies the main anthropometric face features making the
greatest influence on half-masks design were determined. The data obtained enabled development of polygonous
3D model of a head. According to its determined basic coordinates the surface of half-mask was determined
using method of interpolation. Considering the suggested mathematical model describing the movement of dust
flows near a half-mask and in canister the dependences of distribution of speed of air flow in a canister of
variable geometry were set and kinematic parameters of dust-laden airflow according to a canister volume were
determined. Reasonable geometric parameters of canister were determined; transient modulation from filter to
inlet valve hole is performed as a contractor with its height, inlet hole diameter, and hole offset from canister
centre being substantiated.
The most important conclusions of the paper. The regularities of formation of half-mask surface of filter masks,
as well as their obturators design were determined considering the data of three-dimension coordinates of key
points of anthropometric parameters of workers faces. This resulted in building of mathematical model of halfmask of filtering respirator determined by polygonal geometric elements. The model is the base for half-mask
construction with the improved tight-fitting to the user’s face.
Key words: Model, half-mask, mask, obturator, insulating value.

9th International Symposium on Occupational Health and Safety – SESAM 2019
October 3rd 2019, Petrosani, Romania

TECHNOLOGICAL AND ORGANIZATIONAL OPERATIONALIZATION OF THE
PROGRAM TESTING THE OPERATION OF PYROTECHNIC ENTERTAINMENT
ARTICLES OF CATEGORY 4, SUCH AS: AERIAL BOMBS AND ROMAN
CANDLES
Cristian Raul CIOARA1, Marius Simion MORAR1, Andrada Denisa BĂBUȚ1,
and Olga MICLEA1
1

National Institute for Research and Developemnt in Mine Safety and Protection to Explosion – INSEMEX, 3234 G-ral Vasile Milea, Petrosani, Romania, insemex@insemex.ro
Corresponding author: Cristian Raul CIOARA, cristian.cioara@insemex.ro

Abstract: The purpose of this paper is to describe how fireworks and their components are organized or built.
Constructive details will facilitate the implicit or explicit descriptions of the operation and interconnection of
several pyrotechnic objects for the purpose of organizing and conducting a firework show.
Fireworks or pyrotechnic articles are pyrotechnic mechanical assemblies intended to generate a wide range of
pyrotechnic effects: noise, white or coloured light, white sparks or coloured effects, smoke of different colours,
specific time delays, etc. Each pyrotechnic effect is obtained as a result of the successive, controlled combustion
of layers of pyrotechnic compositions loaded in various forms into mechanical elements (cylindrical or spherical
bodies made of different materials).
This paper presents a technical and scientific approach to the concept of operationalization of the F4 category
pyrotechnic testing activity, from the point of view of ensuring the security of the effects generated by the
execution of fireworks with these types of pyrotechnic products.
Roman candles are ideal especially for small and medium sized outdoor fireworks, where you want to launch a
large number of loads without having to use a complex control system and / or perfect timing of the shots
relative to an artistic program.
When organizing the fireworks, the safety distances recorded in the instructions for use or on the packaging of
the products will be permanently respected. In the case of an unmarked pyrotechnic object or with an illegible
label it should not be used immediately, being necessary to identify the original packaging.
This paper shows how the pyrotechnic articles for professional use in category F4 (roman candles and aerial
bombs) and their component elements are organized or constructed. Thus, we present the concept of
operationalizing the activity of using pyrotechnic articles in category F4, from the perspective of ensuring the
security premises of the effects generated after the fireworks execution with these types of pyrotechnic products.
In accordance with the standardized requirements, for the testing of pyrotechnic articles for professional use
(category F4), it was necessary to use the latest generation test infrastructure within the INCD-INSEMEX
Petroșani Polygon provided with: concrete firing platform, firing system, surveillance system video and
processing of the results that ensure an adequate accuracy for the ascension determination, the magnitude of the
breaking effect and the possible angular deviations from the optimal trajectory.
In the safe organization and realization of fireworks, it is necessary to comply with the security requirement
regarding the respect of the safety distances inscribed in the instructions for use or on the packaging of the
products.
Keywords : Pyrotechnic article, aerial bomb, roman candle, operation test, shot tube.
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Abstract : The problem of industrial ventilation has arisen as a result of the serious pollution problems of both
the industrial areas and the industrial premises. The polluted atmosphere, outside the industrial premises, can
penetrate inside them naturally or through ventilation systems. The commissioning of a ventilation system occurs
whenever a workplace generates more pollutants than those normally accepted by hygiene of work conditions,
safety, health, etc. In order to be able to choose the correct ventilation system, a complete analysis of the
workplace to be ventilated must be carried out so that the solution chosen to solve the problem of the exhaust,
but also be well received by the user, respecting the thermal comfort of it. The paper presents the results of
experimenting with a balanced tandem ventilation system with stable and unstable operation. Experimenting the
balanced ventilation system with stable and unstable operation has been carried out in the body for industrial
ventilation stands on the tandem fan experimentation stand. The testing special tandem fan stand is made up
from three fan battery, parallel mounted, for fresh air, which operated in blowing mode, and a three fan battery
for evacuation of vicious air, mounted in parallel with operating on an suction mode and which are located on
the wall opposite to the one on which the blower fans are mounted . The suction and blowing fans are connected
to 315 mm circular tubing. The V1, V2 and V3 suction fans as well as the blowing fans are VAS 315 type.
The fans experimental stand, which are mounted in tandem, consists in two groups of axial fans, namely:
- fresh air ventilation fan group consisting of two fans of 0.75 kW and a fan of 0.5 kw;
- the exhaust fans group consisting of two fans of 0.75 kw and a fan of 0.5 kw;
For the experimentation of the balanced ventilation system with stable and unstable operation, measurements
were made on the experimental stand of fans mounted in tandem in six variants, namely:
Experimenting the ventilation system in a stable condition, when the 0.75 kW blowing fans and the 0.75
kW suction fans are switched on;
Experimenting the ventilation system in a stable condition where a 0.75 kW blowing fan and a 0.75 kW
suction fan are switched on;
Experimenting the ventilation system in a stable condition when the 0.5 kW blowing fan and the 0.5
kW suction fan are switched on;
Unstable ventilation system experimentation when 0.75 kW blowing fans and 0.75 kW suction fans are
switched on;
Unstable ventilation system experimentation when a 0.75 kW blowing fan and a 0.75 kW suction are
switched on;
Unstable ventilation system experimentation when the 0.5 kW blowing fan and the 0.5 kW suction are
switched on.
Measurements were made at an air temperature of 17.0 ° C and air humidity of 43%.
After the experiments we can draw the following conclusions, namely:
- In the case of stable ventilation systems experimentations:
•
speeds have been determined at the level of air ducts for active fans between 12.4-17.5 m/s;
•
air flows ranged from 57.96 to 81.79 m3 / min;
•
recirculation air flows rates ranged between 15.7 - 20.28 m3 / min;
•
the developed pressures were between 0.4 - 21.5 daPa;
- In the unstable experimentation of ventilation systems at the level of the ducts for active fans:
•
the speeds were between 11.07 - 17.25 m / s;
•
the air flow rates varied from 51.74 to 80.62 m3 / min;
•
recirculation air flow rates ranged from 24.45 to 31.07 m3 / min;
•
the developed pressures were between 0.4 - 33.2 daPa;
Key words : Industrial ventilation, ventilation systems, experimentation, tandem system
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Abstract: Directive 2014/34/EU ATEx regulates the placement on the European market of equipment and
technical installations for use in potentially explosive atmospheres. The current article has as purpose to present
the manner of choosing types of protection for designing robots intended to be used for performing inspections
in atmospheres with explosion hazard. The safety of workers has led to the development of technologies required
for simplifying and safe performance of inspections in areas with explosion hazard.
The need to carry out inspections in areas with danger of explosion that are difficult to access or dangerous to
humans has led to the development of mobile robots for performing such tasks [15].
Performing inspections through the use of mobile robots must take place when the human factor cannot
participate in such an activity due to the high explosion risks in the respective area [16].
In order to satisfy a large part of the industries in which there are Ex-classified areas, from the point of view of
explosion protection the robots must be:
- Independent: they are self- charging and require no human intervention
- Reliability: they are designed to operate for months, or even years, without maintenance
- Ruggedness: they can operate in a wide range of climates.
The mobile robots should have a compact structure, small size, and high stability and mobility. Its dimensions
cannot exclude the possibility of transport through a fire-dam tube in an anti-explosion dam. The device should
also have as low weight as possible in order to enable manual. Uncomplicated control shall be performed
remotely—from the rescue base. Instrumentation (sensors, cameras) should be protected from possible damage.
The main obstacles and hindrances which the robot can encounter during the inspection and which should be
dealt with include:
•
significant reduction or total lack of visibility,
•
high temperature (up to 60 degrees Celsius) and humidity (up to 100%),
•
difficult terrain
•
numerous obstacles
•
technological obstacles, tubes, pipes, cables, ventilation fans, and lutes.
The safety of the workers is of particular importance in the execution of inspections in areas with danger of
explosion, which is why it is desired to implement these operations (visual inspections, monitoring of explosive
atmospheres and visual defects) by mobile robots.
Due to the high accuracy sensors the robots can measure and monitor the formation of explosive atmospheres in
Ex classified areas.
The ones presented in this paper reside in the proposal of future studies for the implementation of the different
techniques and methods of monitoring the classified areas Ex, in the component of mobile robots.
It is proposed to study and even develop a prototype of robot accessible to different industrial platforms (hard to
reach areas, different types of atmosphere, different climates, etc.).
Key words: explosion risk, electrical equipment, robot, explosive atmosphere, type of protection.
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Abstract: This paper presents the preliminary findings of a project still in progress at INCDPM regarding
”Knowledge transfer partnership and research development in the assessment and prevention of occupational
risks which may conduct to disaster”. The subject is very sensitive in many aspects, such as potential high risk of
casualties, important material damages or important economic effects. During the industry history a series of
devastating accidents with huge costs both economical and in human lives have happened. Piper Alpha disaster
(1988), Bhopal Gas Plant disaster (1984), Chernobyl Nuclear Power Plant disaster (1986) and BP Deepwater
Horizon Oil Spill disaster (2010) are examples of such accidents. Although these accidents happened in different
places and time they all have in common, according to analyses and official reports of accident investigations,
the role played by human error in triggering the disaster. After studying the major industrial disasters of our
times, it become clear that even with technological advancement, human error is still the major cause of
accidents and incidents. Analysis of human error and their role in accidents is an important part of developing
systematic methods for reliability in the industry and risk prediction. To obtain data for predictive analysis is
necessary to analyse accidents and incidents to identify its causes in terms of component failures and human
errors. Therefore, a proper understanding of human factors in the workplace is an important aspect in the
prevention of accidents, and human factors should be considered in any program to prevent those that are caused
by human error. The comparison between four major industrial disasters (Chernobyl, Bhopal, Deepwater
Horizon, Alpha Piper) was made using Human Factors Analysis and Classification System (HFACS), a modified
version of "Swiss Cheese" model that describes the levels at which active failures and latent failures/conditions
may occur within complex operations. The comparison between four major industrial disasters made in this
paper indicates that 50% of the contributing factors identified in each of the four accidents reviewed are latent
failure in level 2 and level 4. There are environmental factors, conditions of the operator, personnel factors,
resource/acquisition management, organizational climate, and organizational process that shows that is possible
for the failures created at higher level to remain in the system for a considerable time without being noticed,
thereby creating conditions for accidents to occur during operations and supports the view that all human
initiated disasters ultimately can be traced back to deficiencies in the management of the systems at the corporate
level. Yet in major accident assessment and prevention, these deficiencies are often overlooked or very
inadequately addressed.
Key words: major industrial disaster, human error factor, occupational health and safety, risk management, risk
assessment
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Abstract: As employees, the blind and visual disabled peoples face specific occupational risks related to personal
safety most of us are usually not aware. Many hazards, easy to avoid for sighted peoples, became extremely
dangerous for peoples without visual perception. For example, an electric cable with discontinuous isolation is
much easy to be avoided for sighted peoples, while for blind persons could be lethal, especially as they need to
touch objects not only to manipulate them, but also to localize and recognize them. Beside orientation problems
and obstacles avoidance, other less obvious threats exist. This paper presents the findings of a study performed
by National Research and Development Institute of Occupational Safety - INCDPM “Alexandru Darabont” and
Baum Engineering SRL that addresses the issues of using assistive materials and technologies for blind people at
workplace. The methodology adopted for this paper consist in systematic searches that were made using the
“Risk assessment files” database resources of INCDPM, on the most common professions that visually impaired
occupied in Romania. Were targeted the occupations assessed by Institute’ safety specialist in the last ten years.
This assistive technologies, which are a most needed tool for the visually impaired people to access the labour
market, could be also a danger if not properly installed and implemented. Also a comprehensive review of the
occupational safety literature was undertaken using the keywords: “occupational risks for disabled people”,
“assistive technologies for visually impaired people”, on a range of online academic databases provided by:
Science Direct, IEEE, PubMed, Web of Science and Google Scholar. In addition to the formal literature
described above, a search of grey literature was conducted accessing a range of internet sites of national and
international organisations recognised as having involvement in the discipline of occupational health and safety
(OHS) or disability. The most obvious risk for visual impaired persons using tactile floor, could be the slippery
surfaces related accidents, if the products are not compliant. Another danger could be tactile materials for
orientation; if their surface is damaged and sharp edges or corners are exposed. Such an accident could be of
tremendous impact for a blind that need to rely continuously on his fingers for environment tactile exploration.
Further research will be performed in order to better investigate the specific risk for visual impaired peoples
using other type of assistive technology. This research was partially supported by a project co-financed from the
European Regional Development Fund through the Competitiveness Operational Program 2014-2020, Priority
Axis 1: Research, Technological Development and Innovation (RDI) in support of economic competitiveness
and business development. Project title: Partnership for knowledge transfer and research development related to
the assessment and prevention of occupational risks that can lead to disasters (PROC). ID/Cod SMIS 2014+:
POC P_40_182/111954.
Key words: occupational health and safety, risk sensitive groups, occupational risks, assistive technologies,
visually impaired people
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Abstract: In the paper is exposed a practical way for using a high precision oxygen analyzer as a main part in
a system designed for performing the threshold alarm tests of apparatus intended for detection of flammable
gases in the domestic premises.
The use of flammable gases in domestic premises is a common situation in Europe but not only in Europe. In
areas where a methane network has no incidence there are other flammable gases, such as LPGs (Liquefied
Petroleum Gas), used in domestic premises.
The hazards related to the use of flammable substances are fire, explosions but also suffocation. From the list
of hazards, explosions are distinguished by the gravity of consequences to the vicinity of the area affected.
Equivalent measures are also used in domestic premises. Thus, concentration monitoring, natural ventilation
and overpressure release surfaces in case of explosions are employed. In domestic premises, the lack of
explosion protection is also covered by the increase of the safety factor for detection threshold in the monitoring
process. Regarding this aspect, the issue which arises is the absolute value of the alarm threshold for flammable
gases having small values of lower flammable limit (for example in the case of butane).
In the paper is presented the procedure used for calibration and operating the system based on a high
precision oxygen analyzer. Also, a method for increasing the sensitivity of the oxygen analyzer was exposed.
For the purpose of high precision calibration, the water concentration in the air (humidity) was measured and
computed.
In figure 1 is presented the bloc diagram of the integrated system for the gas detector threshold alarm tests.
Grey arrows indicate the path of gas mixture and blue arrows show the information path between blocks.

Fig. 1. Integrated system for gas detector threshold alarm tests – block diagram

Confirmed performances of the system are: sensitivity of about 100 vpm (0.01% v/v) with an uncertainty
around 0.008% v/v; sampling rate of the reading and recording: 1 Hz. The measurement uncertainty has been
computed using GUM Workbench 1.3.6.150 software.
The analysis of the uncertainty budget revealed that the value shown by oxygen analyzer in the measurement
process and the value shown during calibration at high values play an important role in the uncertainty budget.
Future efforts will be focused on the reduction of noise that occurs during the measurement.

Key words: gas concentration, electrical apparatus, flammable gases detection, oxygen analyzer, air moisture
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Abstract: Underground coal mine closure process presents specific risks that have to be treated with a sound
liquidation methodology. Identifying key hazards, both to the environment and to humans, is essential to adopt
an appropriate risk mitigation plan. Gas is one of the major hazards that has to be considered in the process of a
coal mine closure. Methane, as one of the greenhouse gasses, has a particularly negative effect on the
environment. This paper presents a risk analysis related to the emergence of methane hazard at the final stage of
the liquidation of one of the underground coal mines located in Poland. A methane emission model developed by
the National Institute for the Environment and Industrial Hazards (INERIS), France, and the Central Mining
Institute (GIG), Poland, was applied. All the analyses and measurements were conducted within the framework
of the MERIDA research project. A process of flooding a mine and its effect on the amount of gas emitted from
goafs, changes in methane concentration, and changes in the volume of voids were studied. The methodology
presented in the paper was also used when a gas risk scenario for Lupeni and Lonea mines located in the
Petroşani Basin in Romania was developed.
Key words: risk, gas hazard, coal mine methane, underground coal mine closure, methane emissions forecast.
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Abstract: An important aspect in elucidating the causes of fire events occurrence, is the identification of the
initial outbreak following on-site investigations. Based on the information resulting from the event footprint
(observed thermal and dynamic effects) in correlation with the results obtained in the laboratory tests on the
collected samples, as well as the possible generating scenarios of the event, the most probable sources of ignition
can be identified. The research team must thoroughly analyze all elements of thermal, mechanical, electrical,
radiation, chemical, etc. which may have been present or incidents in the initial outbreak.
The computerized fire simulation software will also be used to verify possible scenarios with geometry
modeling, combustible / flammable properties of the real case elements, as well as the location of the ignition
source, following that the dynamics and propagation directions of simulated fire to be consistent with the case
under consideration.
One of the activities carried out by the National Institute for Research & Development INSEMEX Petrosani,
with great importance for the Romanian society, is the elucidation of the causes that led to the production of
events resulting in losses of human lives and / or material damages, generated by solid or liquid flammable
substances, whether or not mixed with air. Based on the information collected from the site by the research team,
during the on-site investigations, the institute can carry out computerized simulations of the events, either
explosions or fires, simulations that are very useful in analyzing the scenarios and hypotheses elaborated,
contributing to consolidating the conclusions regarding the causes of the event's occurrence and its mechanism.
In order to determine the cause of the fire and the circumstances in which the fire initially started, the on-site
research team must establish where the first combustion process was initiated and at the same time find
indications regarding the first ignited material, the source that produced the initiation and the circumstances that
allowed the event to occur.
In order to explain and interpret the mechanism of a fire, in addition to the reviewed data (photo, video, written
documents existing in the file, etc.), a software package is used to perform computer simulations, package
composed of the Fire Dynamic Simulator application called through the Pyrosim interface and the Smokeview
software for three-dimensional visualization of the results.
In order to evaluate the environmental conditions that led to the occurrence of a fire in a compartment, it is
essential to estimate the temperatures of the hot gases and their arrangement in space and time. By this
estimation can be explained the different stages of the fire, in its extension from a compartment to a whole
platform.
The virtual simulations of a fire targets, first of all, the estimation of the temperatures that appeared near the
source of ignition, the possibility of ignition, starting from the presumed source of combustible materials and the
propagation of the flame front to the neighboring rooms, where there were deposits with important support in
fire development. Depending on the resulting temperatures, the propagation of the flame front, the amount of
heat released and the movement of the hot gases can be approximated.
Keywords: ignition source, FDS, smoke, fire, computational simulations
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Abstract: The purpose of this paper is to present the importance of the specific tests for electric motors with type
of protection flameproof enclosure „d” and type of protection increased safety „e” designed to be used in
explosive atmosphere. Most of the equipment operating in potentially explosive atmospheres is represented by
electric motors, which in most situations act on various other elements (e.g. pumps, valves, fans etc.).
Even if electric motors for explosive atmospheres are designed and manufactured following some of the same
principles as the ones used for other electric machinery, they have certain particularities related to their field of
use. Thus, a series of specific restrictions and tests are required to be considered in their case.
In order to verify explosion protection, the representative samples made available by explosion-protected
equipment manufacturers are tested under the most unfavorable conditions that may occur in operation.
This paper presents a series of tests applied to electric motors with type of protection flameproof enclosure and
type of protection increased safety, namely: the voltage impulse ignition test and the overvoltage-ignition test,
applicable to electric motors with increased safety protection type and the test for determination of the maximum
surface temperature applicable to electric motors with flameproof protection type and increased safety protection
type.
Insulation systems and connecting cables shall be tested in an explosive test mixture. They shall be subjected to
10 voltage impulses of not less than three times peak phase to earth voltage and with a voltage rise time between
0,2 μs and 0,5 μs and with a time to half value which is at least. No ignition of the explosive test mixture shall
occur.
Insulation systems and connection cables shall be tested in an explosive test mixture, with a sinusoidal voltage of
at least 1.5 times the rated r.m.s. line voltage for at least 3 min. The maximum rate of voltage rise shall be 0.5
kV/s. The voltage shall be applied between one phase and earth with the other phases earthed. No ignition of the
explosive test mixture shall occur.
A very important component on which the explosion protection depends is the surface temperature of the
equipment. This is the highest temperature reached in operation under the most unfavorable conditions (but
within the tolerances set), by any part or surface of the electrical equipment.
Medium voltage electric motors with increased safety type of protection present a fairly high risk of explosion,
also because of the sparking phenomenon that can occur in the stator windings (including partial discharges).
These phenomena shall be avoided by the construction of the motor and especially of the insulation system of
the stator winding. Motors with type of protection increased safety “eb” can work in zone 1, and when the motor
is stopped, inside the housing explosive mixture may enter. When starting the motor, overvoltage can be
generated, much higher than the rated voltage, and if windings are not properly insulated, sparking may occur.
For this reason it is important that the motors are tested in accordance with the requirements in force.
In this paper was revealed the importance of the tests carried out on electric motors used in potentially explosive
atmosphere and the aspects that should be considered when starting the motors. Also after the studies made in
the laboratories, to increase the quality of the tests, it became necessary to acquire a pulse generator, an
adjustable voltage source and a precise data acquisition system for temperature measurement with 400V isolated
channels and accessories. The modernization of the test stands will lead to the increase of the quality of the tests,
finally resulting in an increased level of safety and health at work for the workers who operates in the industries
with danger of explosive atmosphere.
Key words: electric motor, flameproof enclosure, increased safety, specific test, explosive atmosphere.
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Abstract: Nowadays, finding a way to quickly respond to industrial accidents caused equally by natural
calamities and human errors is high and covering a wide range of industrial accident cases is starting with the
critical petrochemical industry and ending with the transportation industry.
The development of electronics from smartphones, PCs, and domestic appliances would not be possible without
the input brought by the petrochemical industry in the production of solvents or fuels used also by agricultural
machinery and by the automotive industry. For this reason, handling, storage and transportation of toxic and
flammable substances present a moderate to high-risk effects on employee health in case of exposure on
hazardous situations. Thus, the rapid identification of potential victims, the prevision of post-deflagration work
space and the prevention of the new emergencies to limit damage should become a priority for the safe
coordination of rescue teams based on real time knowledge of the situation on the ground.
In this paper we propose a quickly solution for rescue intervention based on use of the drone equipped with
camera and sensors network through CC2650 SensorTag development kit, presented in figure 1, that is able to
measure key environment parameters being equipped with infrared thermophile sensor, light ambiental sensor,
air humidity sensor and air pressure sensor.

Fig. 1. The CC2650 SensorTag development kit
Through combining the data provided by multiple sensors along with the images provided by the Parrot minidrone camera our solution is useful in post-explosion outbreaks identification through data provided by infrared
thermophile sensor that can detect temperature of the object without of necessity of direct contact, and can
represent a solution in gas accumulation detection through the atmospheric pressure sensor that can detect falling
atmospheric pressure generated by gas accumulation. Our solution it is also capable to transmitting data in real
time over the post-explosive environmental conditions to command center for the rapid identification of victims
both in open and closed spaces.
The paper presents the methods of using drones to explore and identify accident sites. There are modelled and
simulated the control system and the image identification unit.
The biggest problem in post-explosion rescue operations in industrial environments is the reaction time needed
to gather information about the situation on the ground in order to decide how to intervene so as not to
jeopardize the state of health of rescuers. For this reason, we offer a fast response solution for rescue operation
providing a large number of environmental parameters from incident sites that can be accessed in the cloud
based on drones that offers the advantage of indirect interaction with the danger zone because it can cross the
area affected by a safe altitude and also offers the advantage of covering a larger area in a much shorter time than
ground robots. The control system was modelled in Matlab-Simulink to develop the control system and for
simulation functionality to improve the stability of the drone and to realize a direct control from the computer
located at the command center and intervention.
Key words: industrial hazard, drone, network sensors, rescue intervention, environmental parameters,
petrochemical industry
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Abstract: In Romania at present a significant part of agricultural crops, vineyards, fruit trees, etc. are protected
against hail by implementation / development of the anti-hail national system. The Anti-hail Rocket RAG-96.00
is intended to combat hail formation in the "cumulus-nimbus" peak clouds, is evolving and reducing the amount
of hail from the maturing clouds, in order to prevent hail falls and reduce the damage caused by fall hail. The
Anti-hail Rocket RAG 96.00 consists mainly of propulsive installation (2 propellant charges and 2 delays
assembly), useful section (active smoke cartridge + self-destruct control mechanism) and explosive charge
system. Anti-hail rocket RAG 96.00 and its main components are subject to certification in the areas covered by
Directive 2014/28 / EU on civilian explosives (RAG 96.00 Anti-hail rocket, Self-destroy command mechanism,
Explosive charges for self-destruction and Propellant charge) and Directive 2013/29 / EU regarding pyrotechnic
articles (Delay assembly I and II, Priming and Active smoke cartridge). In order to be placed on the market /
made available on the market, Anti-hail Rocket RAG 96.00 must comply with the essential safety and
functioning requirements, thus providing, maximum safety for those using it, while at the same time achieving
the purpose for which it was manufactured, in predictable safety conditions. The instruments with which these
conformities are verified are the harmonized European standards. In the absence of such standards, the directives
allow the use of the national standards / internal procedures of the manufacturer, etc. as tools for verifying the
compliance of explosives for civil use and pyrotechnic articles, with the essential security requirements
applicable. This situation is encountered in the RAG 96.00 Anti-hail rocket as well as certain components that
enter its structure, for which the manufacturer Electromecanica Ploiesti has developed test procedures to verify
the relevant essential safety requirements. The components of the anti-hail rocket as well as the rocket as a whole
are addressed individually, by evaluating the results of the tests at which harmonized standards were used (if
elaborated), respectively testing procedures of the manufacturer Electromecanica Ploiesti. In order to determine
certain ballistic parameters, the manufacturer has a specific test infrastructure, which consists of a stand specially
designed for tests for anti-hail rockets and their components. The assembly is called "propulsive installation" and
consists of the initiation means, respectively the priming, propellant charges (2 pcs.), Delay assembly I and delay
assembly II, which is fixed after assembly on the special stand, after which the pressure and force sensors are
mounted. The test method is applied to the pressure test and the traction test in order to verify the functional
characteristics. Applying the configuration, tests were carried out in the laboratory belonging to Electromecanica
Ploiesti, to verify the conformity of the components of the anti-hail rocket RAG 96.00, respectively the
propellant charge and the delay assembly I and II, constituted in an assembly called propulsive installation. The
verification procedures are developed for each component of the RAG 96.00 anti-hail rocket and are designed to
highlight the compliance / non-compliance of these products with the relevant safety requirements. Test methods
are applied to monitor critical parameters in the proper functioning of the RAG 98.00 anti-hail rocket,
respectively delay times / operation of the I and II delays assembly, the pressures developed by the operation of
the propellant charges and the traction forces produced during the firing of the pyrotechnic train. The test method
is appropriate for the purpose proposed following the conformity of the products with the safety and operating
requirements. The test results are within the range of values designed so that the RAG 96.00 anti-hail rocket
perform the trajectory performance in order to trigger, at a given moment, the distribution of the active substance
in the area for which it was launched.
Key words: Explosives for civil use, Anti-hail Rocket, tests of laborator
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Abstract: The explosion risk is one of the major industrial risks, being present in all units which produce, use,
handle, store or transport hazardous substances, products with flammable and explosive properties. Equipment
designed for use in potentially explosive atmospheres must be manufactured so that the ignition of the
surrounding explosive atmosphere is avoided. One of the ignition sources of an explosive atmosphere is
represented by surface temperature. The paper presents the influence of surface temperature in the process of
selection of electrical equipment from technological installations operating in explosive atmospheres, as well the
test method used to determine it.
Equipment operating in explosive atmospheres must be designed in such a way that the maximum temperature
they may develop must be lower than the auto-ignition temperature of the flammable substance present in the
area in which they operate.
The maximum surface temperature of the electrical equipment is the highest temperature that is reached in
operation under the most unfavourable conditions (but within specified tolerances) by any part or surface of the
electrical equipment.
The input voltage is chosen between 90% and 110% of the rated voltage of the lamp, that gives the maximum
surface temperature. If the voltage of the equipment is a range, the test shall be performed at 90% of the lowest
value in the interval or 110% of the highest value in the range, depending on the result increased temperature.
For electrical equipment that can normally be used in different positions, the temperature in each position shall
be determined. In such cases, it was found that the temperature distribution is different for the same luminaire
equipped in the same way but used in several working positions. Thus, a change in temperature at all measuring
points can be observed, in some of which the variation is significant (i.e. the dispenser lamp, the maximum
temperature variation is 9 K for the various operating positions).
To minimize errors caused by the influence of light radiation on temperature indicators, a very reflexive thermal
insulation material is used to protect the lead wires of the thermocouples, or another method is to use a white (or
reflective) thermo-conductive paste. This is intended to minimize errors caused by the influence of light
radiation, as well as to obtain a thermal contact with the area where the temperature is measured.
The risk for an explosive atmosphere to be ignited can be reduced by making use of equipment, components and
protective systems designed in compliance with the provisions of technical explosion protection standards in
force. Also, the explosion risk assessment takes into account determinations and interpretations of combustible
gas parameters. The main aim of the explosion risk assessment is to increase the safety level in place where an
explosive atmosphere may occur.
Thus, the importance of determining, identifying factors that influence and measures to be taken to determine as
accurately as possible the maximum surface temperature of luminaires are necessary for explosion prevention
and explosion protection with major importance for occupational health and safety in order to minimize losses
(both human and material).
Key words: explosion risk, type of protection, surface temperature, luminaire, test method, equipment
certification.
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Abstract:
Purpose. The development of tools for assessing the emergency hazard of the facility for disposal of explosive
conversion products and materials.
Tasks:
– substantiate a choice of integral assessment for a hazard of the disposal process;
– assess the degree of influence of the negative production factors on the disposal process safety;
– develop a probabilistic model of an accident initiation, based on the scheme of successiveness of events and
states of the disposal facility.
Methods: The results have been obtained by means of the economic and mathematical modelling methods, with
the use of the fundamental provisions of probability theory, and by constructing the logical-and-probabilistic
models of hazardous events.
Findings: It is shown that the main task of the conversion products and materials disposal is the creation and
organization of safe technological processes aimed at returning the material resources contained in the
conversion products to the state’s economy after the appropriate processing, rather than at destroying these
resources. As a methodological basis for assessing the emergency hazard of a facility, a provision has been
accepted that an integral measure of the disposal process hazard is the economic assessment of accidents, which
are specific for this process or production. If to consider that the initiation of accidents, conditioned by the
influence of hazardous production factors, is probabilistic in nature, the economic assessment of these
phenomena takes into account the expected economic losses when the accidents occur and the probabilistic
nature of their occurrence. A scheme has been constructed of successiveness of the disposal facility events and
states that can lead to an accident, on the basis of which a probabilistic model of its occurrence is developed.
Conclusions: The proposed probabilistic model of an ‘Explosion’ type emergency arising at fuel disposal
facility allows predicting the facility behaviour based on the inspection results of the equipment and operating
personnel state, as well as an analysis of the environmental state. Given the uniqueness of the fuel disposal
facility and the lack of statistical data on most of factors to be analysed, the expert assessment method is
proposed to use when determining the main parameters characterizing the fuel disposal facility operation. The
following provision has been adopted as a methodological basis for assessment of an emergency hazard of fuel
disposal facility: an integral measure of the technological process hazard of solid-propellant fuel disposal is the
economic assessment of emergencies typical of this process or production. Given the fact, that the occurrence of
emergencies caused by the influence of hazardous production factors is of probabilistic nature, the economic
assessment of these phenomena takes into account the expected economic losses in case of emergencies and the
probabilistic nature of their occurrence.
Key words: hazard, accidents, explosive materials, modelling, processing.
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Abstract: Methane gas accompanying coal deposits was formed as a result of successive stages of the anaerobic
process of vegetal material transformation into coal, at high temperatures and pressures, without external oxygen
supply. During the metamorphism process, the content of C, H and O is modified, meaning an increase in carbon
content, a decrease in hydrogen and oxygen, the nitrogen and sulphur content remaining constant. During this
process, water and carbon dioxide is generated, the water being generated in the first transformation phases.
Within the slow oxidation process, gas products result by using the oxygen content in plants, especially methane
and carbon dioxide due to the fermentation stimulated by bacteria. Methane released into the atmosphere
following the mining of coal have double ecological impact, participating in the destruction of the ozone layer
and at the same time contributing to the enhancement of the greenhouse effect. At the same time, methane gas
released into the atmosphere during coal mining may be used by mining operators as primary power resource for
covering the power requirements of the mine or it can be used for commercial purposes.
The methane gas that accompanies the coal deposits was formed as a product in the successive stages of the
process of anaerobic conversion of the vegetal material into coal at high temperatures and pressures, during the
carbonization process, without oxygen supply from the outside.
Methane, this entity present in the extraction of coal, has been over time the main danger and the object of major
concerns in the research and acquisition of superior security conditions; it also constituted a continuous analysis
point of maximum attention for three main reasons, namely:
• methane is a natural product and occurs frequently in underground excavations;
• methane is the cause of several accidents with catastrophic consequences, which have resulted in losses of
human lives, more than other risk factors in the history of mining;
• the need for rational use of methane capture-drainage technology.
Emissions of methane released into the atmosphere following coal mining have a dual ecological impact,
namely, they participate in the destruction of the ozone layer and at the same time contribute to the greenhouse
effect, but at the same time the methane gas released into the atmosphere concomitantly with the coal
exploitation, may it can be used by mining operators as a primary energy resource to cover their own energy
needs, or it can be used for commercial purposes.
The purpose of the studies and research undertaken was to establish the measures to reduce the impact of
methane from the coal mines in the Jiu Valley, in the context of the current legislation on ensuring the safety and
health of workers and reducing the effects of greenhouse gases on the environment.
Simultaneously with the increase of the concrete component of the carried-out researches, a significant role is
played by two determinant vectors, namely the reduction of the risks for the safety and health of the workers and
of the impact on the atmospheric environment of methane gas.
The extractive industry is characterized by specific working conditions, imposed by both the natural
particularities and the character of the production process. These require a series of specific, complex measures,
which are meant to create normal working opportunities, without jeopardizing the safety of workers, either
through accidents or through occupational diseases.
Keywords: impact, methane gas, greenhouse effect, accidents
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Abstract: Protection of the underground infrastructure from unauthorized actions with the help of ventilation
openings of systems is one of the main security problems of this type of transport. This article discusses the
problem of the dynamics of the distribution of the mass flow rate of ventilation air in a two-component system
“tunnel - vertical ventilation shaft”, due to the piston effect of a moving train. The dependence of the mass flow
rate of ventilation air passing in both directions in short ventilation shafts (up to 10 m) on the speed, location of
the rolling stock and the cross-sectional area of the ventilation shaft has been investigated.
As it known, the movement of air in the transport tunnels of the subway due to the piston effect occurs in a
non-stationary and stationary phase.
In the article, for the first approximation, the separation of these phases is connected with the speed diagram
of the movement of trains in the tunnel was proposed. To estimate the mass of air passing through the ventilation
shaft, we can neglect the time of acceleration and deceleration of trains. It is shown, that the duration of this
processes is inversely proportional on the maximum stationary speed of the rolling stock.
On the other hand, numerical studies of aerodynamic processes through a ventilation shaft showed that the
coefficient of aerodynamic resistance for a ventilation shaft is quite strongly dependent on the direction and
value of the air flow speed in the transport tunnel. On the fig. 1 are presented graphs of numerical calculation of
aerodynamic resist ratio.

Fig. 1. Dependence of α c – aerodynamic resist ratio in the ventilation shaft based on the location of the rolling stock in
the transport tunnel for the boundary conditions: I- 50 Pa, II-30 Pa, III -10 Pa and the shaft cross section areas: 1 - 𝑆𝑐 =
1 m2; 2 - 𝑆𝑐 = 4 m2; 3 - 𝑆𝑐 = 9 m2; 4 - 𝑆𝑐 =16 m2

The validation of the proposed numerical method was carried out using the example of the law of
conservation of mass for parallel aerodynamic networks. the relative error was 12.1%. It is shown that at speeds
of 10–20 m/s of rolling stock and a cross section of the ventilation shaft of more than 4 m2, the mass flow rate of
air passing through the ventilation hole should be taken into account together with the mass flow rate of
ventilation air in the transport tunnel to assess the safety of harmful aerosols. These processes can have a
significant impact on the air quality of the underground metro infrastructure. Aerodynamic resistance coefficient
for the vertical shaft as well as for the parts of tunnel with and without train can be determined by geometric data
of the ventilation shaft and the location of the moving train in the transport tunnel.
Key words: Piston effect, Mass rate, Aerodynamic resistance, Train, shaft
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Abstract: The decisive factor in the process of technical verification of cylinders is conditioned by correct choice
of the inspection method, in order to attentively catch possible imperfections caused by the wear and tear
resulting from long term use.
Emphasis is placed on safety conditions of cylinders, which include mandatory minimum technical requirements
for periodic inspection of liquefied or compressed gas cylinders.
Cylinders are an assembly consisting of: under pressure receptacles with a volume of 0,5 to 150 litres, serving
for transport and storage of liquefied or compressed gas; the associated casing, which may be: a filling and
drainage device, a security device, a pressure relief device, a measuring device, a valve coupling element, a
fastening element fitted on the container, a setting and protection element and a protection to heat device.
Periodic technical inspection of a compressed and liquefied gas cylinder consists of:
- inspection of the cylinder’s general condition (internal and external inspection);
- capacity and mass inspection;
- hydraulic pressure test.
The hydraulic experiment stand is used for the hydraulic testing of cylinders, the maximum test pressure being
450 bar. The installation can be used for hydraulic testing, for pressures of less than 450 bar, of any piece that
can be coupled through a stand adapter (tap valves, pipes, crimped hoses, etc.).
The activity of technical verification of the cylinder for compressed gases, liquefied or dissolved under pressure
is carried out exclusively by personnel trained and authorized in this direction, personnel who use specialized
equipment for performing technical checks authorized by the State Inspection for the Control of Boilers,
Containers. and Pressure Lifting Systems - ISCIR.
The use of the hydraulic test stand leads to the development of the field of inspection and verification of the
cylinder for compressed gas, liquefied or dissolved under pressure, by the hydraulic testing at high pressure as
well as to the increase of the level of safety and health at work, through the use in the verification process
technique of the cylinders the innovative high pressure technical verification method.
The use of the high pressure hydraulic test stand leads to a quick and efficient technical verification of the
cylinders, including those of the composite material, which are used in respiratory protection devices.
The current paper presents the optimal method of inspection and verification of cylinders for compressed,
liquefied or dissolved under pressure gases, represented by the use of the hydraulic sample stand in accordance
with international principles and practices.
Keywords: Cylinders, technical verification, pressure, hydraulic tests, security device.
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Abstract: The European and international policy in the safety and health at work area and consequently the
national policies have to adapt themselves to the changes, emerging demands and occupational risks in order to
promote a real well-being at work of physical, psychical and social nature that is not measured only by the
absence of work accidents and occupational diseases but also by providing the physical, mental and psychosocial
well-being.
A pilot study concerning psychosocial risk factors that could determine work related stress and effects on work
behaviour and health state was developed involving five fields of activity with high exposure on work related
stress (education, health, transport, banks, financial consulting).
The study aimed to identify the main specific psychosocial risk factors in every of the five fields, in order to
substantiate a method for assessing the risk factors for work related stress.
The study used a complex ergonomic methodology, and one of the main instruments used to identify
psychosocial factors was the Romanian version of The Copenhagen Psychosocial Questionnaire (COPSOQ).
The database, once constituted, has included the necessary information for secondary processing, to highlight the
psychosocial risk factors/ stress factors for each field of activity in relation to which the investigation was carried
out.
Key words: psychosocial risk factors, work related stress, organizational psychology
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Abstract: Over time, the discovery of the deposit, the exploitation and processing of coal has led to the
development and prosperity of many areas called "coal regions". In the last decades we have witnessed the
closing process of many exploitation capacities (underground mines or open pit quarries) with complex socioeconomic and even cultural impact in the coal region and on the continent. Debates for or against "coal" with
related arguments, policies, strategies and measures at global, regional, national and local level integrate
holistically from the "resource" issue to large dynamic systems (energy, climate, urbanism). The relationship
between the coal industry and the socio-economic aspects is multifaceted and not yet fully explored. Romania is
a country of contrasts with significant regional and interregional disparities in terms of social issues and more, at
local level there are lot of data difficult to quantify and delayed statistics.
Our paper proposes a statistically documented research on regional development using representative socioeconomic indicators.
The paper is aiming to present the current socio-economic state in Jiu Valley micro-region, as a result of the
structural transformations / changes in the coal industry of Romania's largest hard coal-fired coal basin. Based on
such analyzes energy strategies, sustainable regional economic development can be developed. These roadmaps
can open up new economic potentials by enhancing and fostering synergies between different local resources.
The socio-economic aspects are, therefore, important and must be considered in the analyzes underlying the
elaboration of policies, strategies and action plans that will generate the initiation of financial mechanisms /
instruments dedicated to these areas in order to support this structural transformation / change.
Romania public policies in the field of energy & climate change, with emphasis on coal industry, have as
reference five fundamental strategic documents which set priorities at national level and propose measures to
achieve the targets:
•
Romania Mining Strategy 2017-2035 (2017)
•
Romania National Strategy on Climate Change 2013-2020 (2013)
•
Romania National Strategy for Sustainable Development 2030 (2018)
•
Integrated National Plan for Energy and Climate Change 2021-2030 (Draft version 2018)
•
Romania Energy Strategy 2019-2030, with 2050 forecast (2018).
This paper opens future studies on the impact of economic decisions on local social aspects, the possibility to
develop formal models that combine territorial specific features, models with territorial dimension capable of
offering - through synergy, cooperation, networking and active-collective learning -growth and development
opportunities.
Key words: strategies, coal industry, energy, economic development, social.
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Abstract : The article presents the theoretical and practical research results regarding the development of
conceptual and experimental models specific for determining safety parameters concerning friction and impact
sensitivity, whose plausibility to be granted by a series of scientific solutions based on results validated through
numerical simulations. The scientific research has been carried out within the Project PN 19 21 02 02 / Phase 1 /
2019 – NUCLEU Program/2019-2022 entitled “Developing the technical and methodological infrastructure for
testing and assessing safety parameters specific for civil use explosives and pyrotechnic articles”.
The design of such processes involves the relative approximation of the hazard level due to detonation debris,
vibrations, pressures, tensions created within the area affected by the explosion, explosion gas generation etc.
The estimation of maximum strain values is essential, therefore the implementation of IT experiments carried out
in advance provides the possibility for studying a large number of scenarios, the limit depending mainly on the
computational simulation time.
In this context, research concerning the safety and handling of explosives, experience and knowledge gain as
well as results validation by comparing them with previous practical experiments and the ones mentioned in the
scientific literature become relevant and necessary.
Through the ANSYS Workbench platform, the connection between the Geometry module and the Explicit
Dynamics application was made, in which the discretization network for the entire virtual model was created in
order to perform the numerical simulation of the friction sensitivity of the explosive consisting of a mixture of
ammonium nitrate porous and diesel, type AUSTINITE.
Designing these types of processes requires considering, with a relative approximation, the degree of danger due
to the design of fragments resulting from the detonation, vibrations, pressures, tensions created in the space
affected by the explosion, generation of explosion gases, etc.
Key words : explosives, physical experiment, impact sensitivity, friction sensitivity, numerical simulation
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Abstract: Non-electrical equipment has been used for over 150 years in industries with potentially explosive
atmospheres and great experience has been gained with regard to the application of protective measures to
reduce the risk of ignition down to an acceptable safety level.
The fire risks must be taken to eliminate ignition sources to the dangerous place if there is the probability of
occurrence. If this is not available, extra protective measures should be implemented to ensure an adequate
protection level. The measures implemented must make the ignition sources harmless or limit the probability of
the ignition sources to occurring. This can be achieved through adequate equipment and component design and
construction, operating procedures and adequate measurement and control systems as well.
Protective measurement relies on the possibility of an explosive atmosphere occurring and the effects of possible
explosions. In this sense the classification of non-electrical equipment is achieved through a difference between
different categories of equipment, as specified in Directive 2014/34/EU – ATEx. These categories reflect the
requirements for different areas and hazard conditions.
The use of non-electrical equipment in explosive atmospheres required the development of specific requirements
with regard to the concept of protection against the ignition of explosive atmospheres, which to clearly define
protection measures and to include the experience gained and extended over the years.
The paper presents a laboratory test having in view the determination of the maximum surface temperature
developed by a vertical pump with progressive cavities designed transportation of oil and leakages on oil and gas
parks. In case of this equipment - vertical pump with progressive cavity PB.60.12 type, the maximum surface
temperature was determinate with thermo-vision integrated system (laptop - thermo-vision camera - software for
data processing and interpreting) in normal operating conditions and in expected malfunctions. The thermal
image system allows accurate measurement of the heating phenomena generated by the moving part, of the
phenomena with fast evolution, which results improve the assessment process of the ignition source.
The research carried out has led to the development of procedures for assessing the maximum risk, by simulating
the most accurate factors which can influence the final results (identification of the mechanisms leading to the
generation of hot surfaces, simulation of possible defects, air flow, lubricants, etc.) as well as by using efficient
and state-of-the-art equipment for identifying the hottest points / areas on the surface of the tested equipment.
The procedure of ignition risk assessment for the design of equipment and components leads to a defined safety
level that allows categorization according to the appropriate criteria.
The practical studies, laboratory research and methods for assessing and testing the hazard of ignition by hot
surfaces presented within the paper have as main purpose the improvement of ignition hazard assessment. If the
hazards generated by the hot surfaces have been identified, the specific requirement for the equipment must be
fulfilled depending on the explosive atmosphere, group/category and operating mode (normal operation,
malfunction, expected malfunction).
Keywords: explosive atmospheres, hot surfaces, ignition hazard assessment,explosion protection,equipment

Wireless device for the detection of explosions and
activation of a shock wave absorber
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Abstract. Existing problems of security is strongly connected to terrorist and accident explosions
and fires. Physical protection of critical infrastructure requires the creation of reliable system
providing quick and accurate identification of the hazards and subsequent transmission of the
alarm signal to the protection device. The paper describes the basic requirements and structure of
the wireless device for the detection of explosions. Proposed wireless device consists of
transmitter and receiver modules.
A transmitter module contains the sensors and a
microprocessor equipped with a blast identification software. A receiver module produces an
activation signal for the operation of protection devices. The paper presents the test results of the
proposed wireless device, carried out in the underground experimental base of the G. Tsulukidze
Mining Institute.
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FAILURES
Attila KOVACS1, Sorin BORDOȘ1, Bogdan GARALIU-BUȘOI1, Claudia MIRON1,
Sorina STĂNILĂ2
1

National Institute for Research and Development in Mine Safety and Protection to Explosion – INSEMEX,
32-34 G-ral Vasile Milea Street, Petroșani, Hunedoara, Romania, insemex@insemex.ro
2
University of Petrosani, 20 Universitatii, Petrosani, Romania, upet@upet.ro
Corresponding author: Attila KOVACS, attila.kovacs@insemex.ro

Abstract: The exploitation of ore deposits or useful rocks, surface operations, implies the application of rigorous
technologies regarding the configuration of the operating steps, the safety berms and the slopes, as well as the
access ways to working front. The required measures to carry out drilling, shooting and evacuation activities
involve both issues related to technological security and safety and health at work for the personnel involved in
these activities, mining establishments being required to draw up appropriate instructions for the situation on the
ground, covering both technological and SSH issues. In some situations, accidents or technological failures have
occurred due to the failure of fully implement these provisions which, sometimes, have also resulted in human
casualties. The paper aims at presenting 2 case studies to which INCD - INSEMEX Petrosani carried out
technical and scientific expertise for the produced events. The two cases presented in the paper illustrate
situations in which overlapping quarry security measures, insufficiently or incorrectly established and applied
and their non-complying by the trained staff in these activities have been overlapped.

Figure 1. a. Geological structure of the slope in Dealul lui
Tefic quarry

Figure 1. b. Satellite image of the perimeter of
“Pârâul Cailor” quarry

Key words: explosives for civil use, stability of operating steps, rock throwing effects, safety distances,
technological discipline.
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Abstract: Heat, smoke and other toxic products may spread along the tunnel, in both directions from the seat of
fire, causing different kinds of damage to people. Anyway, underground fire causes complicated results, which is
preventing factor for life rescue and evacuation, creating difficulties for firemen and life rescue crew. Analysis of
the critical speed, which is necessary for the effective management of combustion products, has been made for
tunnel fires with high heat release rate. Tunnel fire is characterized with minimum two important differences
from open fire: 1. the heat allocated from flammable vehicle is more acutely felt underground as the space is shut
and dissipation of flammable products takes place less; 2. backlayering of the stream may rise, which changes
the scheme of ventilation and sometimes causes its collapse. Under fire conditions, after a certain period of time,
the influence of the operation of the fans on the ventilation flow decreases, despite the direction in which the
temperature effect will be develop - to the side of increase the dynamic pressure; to the side of decrease the air
density or both sides. Consequently, takes place a collapse that is the process of the emergence and distributing
of dynamic pressure due by fire that is commensurable or exceed with fan's dynamic pressure. There are noted
that the dynamic pressure originated by the fire is algebraically summed up with the pressure developed by the
ventilator. From the presented fig. 1, it is obvious that the dynamic fire traction far exceeds the static pressure of
the fans produced for ventilating the transport tunnels.

Fig. 1 (left). Changeability of dynamic pressure originated by fire pursuant to heat release rate (HRR) by average temperature
of smoke 1000 𝐾: 1 - HRR 30 MW; 2 - HRR 100 MW
Fig. 2 (right). Changeability of Froude’s critical number according to critical velocity, where the height of tunnel is 6 m.,
external air temperature – 293 K, pursuant to average temperature of smoke, K: 1–573; 2 –903; 3 –1373

In the paper noted that the positive direction of fresh air movement is downward, while negative direction is
upward. The natural direction of combustion products movement is always upward, while it is negative and
opposite to the positive direction of ventilation stream.
The characteristic changes in the critical Froude number in the work are presented in accordance with the
critical speed. Particularly, it was noted that the formula determining the critical speed requires knowledge of
the average smoke temperature, while the formula for calculating the last value includes the value of the required
critical speed. In order to overcome this, Froude’s critical number 𝐹𝐹𝑐 =4.5 has been introduced, which is not the
way of solution, as it directly means constant critical velocity for the fire of any power and accordingly, does not
correspond to experimental data (see fig. 2).
So critical index of Froude’s number 4.5 does not fit current fires with high heat release rate in reality. It
should also be noted that fires in the underground space increase the air flow of the negative direction and
weaken the positively directed air stream. For the ventilation flows of both directions, the ventilation system
collapse is expected, during which the ventilation direction and intensity determines dynamic pressure due to the
high temperature of the fire but not just the influence of the fans.
Key words: Tunnel; Ventilation; Critical velocity; backlayering length; Froude number
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Abstract: The hyperboloid towers are constructed of a freely supported structure of reinforced concrete of
hyperboloid shape.This apparently fragile structure rest on a base support consisting of an reinforced concrete
ring belt and pillars. An important element to be taken into account when choosing a demolition solution is the
slenderness of the tower.In this context, the slenderness is the ratio between the height of the tower and its
diameter at the base. As this ratio is greater (4-5), the easier is the demolition of the object by overturning or by
moving the center of gravity of the building outside from the plan of its base. In the case of the cooling tower
described in this article, the slenderness index is less than 2, which is why a combined demolition variant was
chosen - the partial lateral collapse followed by a total crash of the tower on its plan position.
This has been done by blasting at least half of the support legs and parts of the ring belt in a selected direction,
followed by a crash on the tower itself, facilitated by the pre-created cuts in the tower body (Figure 1).
The unblasted support pillars, opposite the tipping direction, functioned as a "hinge", allowing the creation of a
striking energy by collapsing the other half of the tower. This striking energy was indispensable to induce a
dynamic tension in the hyperboloid of the tower and to make it slip along the cuts previously created in its body.
Another challenge in carrying out the demolition process was the existence in the immediate vicinity of
objectives exposed to damages. Thus, it is to mention the presence at a distance of 35 m of the gas and steam
pipes, at 54 m of a hyperboloid tower, at 21 m of a 6 kv power station and at 19 m of an power supply cables.
In conclusion, in order to demolish by blasting works a hyperboloid cooling tower, the weakening and unilateral
solicitation of it, as well as the carrying out of a risk assessment on the basis of which all appropriate measures
are taken in order to limit the possible side effects, are the essential conditions for the successful demolition of
such constructions. Based on the above apprache, the article describe the practical way of realizing with success
the demolition by blasting works of a hyperboloid cooling tower (Figure 2).

Figure 1. Location of the cuts on tower body

Figure 2. Tower after demolition - back view

Key words: demolition, blasting works, safety, cooling tower, collapse
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Abstract: Extractive industry has had and has negative effects on environmental factors. Limitation of industrial
activities carried out in Jiu Valley, materialized by closure of mining units, brings to actuality the rehabilitation
of areas occupied by constructions and surface utilities related to the technological process of underground coal
extraction. Closure is an important step in the life cycle of a mining operation, being by far the most difficult
aspect the mining industry has to face. Mining is only a temporary manner of land use, and the importance of the
closure step is due to the need of returning degraded systems to a state of stability that will allow their future use.
From the start the technical-mining measures must be oriented towards refurbishment, in order to achieve high
efficiency and quality greening of surfaces and in order to have the conditions for the economic re-circuit of
affected areas, according to set objectives.
First stage of surface rehabilitation and greening is the demolition of surface buildings by means of technical
implosion / blasting or classic techniques. The demolition works of the constructions are executed by
demolishing the superstructure, the elevation of the constructions and removing the foundations of the
constructions and technological equipment. Another way is to refill the gaps resulting from removing
foundations with appropriate materials and compacting them to the ground level .This stage generates a series of
physicochemical pollutants that can have a significant impact on environmental factors. Demolition of mining
objectives generates dust, gas, noise, vibration and possibly asbestos dust. In this respect, both the population in
the area (i.e. households that are approximately 1000 m away) and the environment can be affected by these
noxae. In order to prevent pollution, a series of technical and organizational measures must be taken.
The main objective of the current paper is to identify pollutants and the negative effects they may have on
human health as well as to reduce the environmental impact of materials from demolition operations. The paper
has the advantage of quantifying waste resulting from demolitions in order to reduce impact on the environment
by revalorizing the obtained materials (metal, concrete, wood, brick etc.) thus reducing the quantities of
industrial waste to be stored. Thus, it is possible to plan the greening of areas affected by mining activities in the
shortest possible time, correlated with the program of territorial systematization, in order to capitalize on new
economic opportunities for use of these lands9th 2019.
Key words: waste, greening, environment, mining units, demolition
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Abstract: Flooding the residual gaps of former lignite open pits offers opportunities for the use of the lake and
the reclaimed land, as well as many benefits, ranging from the restoration of ecosystems to the development of
the local economy. The flooding process is conditioned by the available quantities of water from natural and/or
artificial sources. Flooding can be done either by natural methods (underground water inflow plus intake of
water from rainfall and superficial drainage), or by natural and artificial methods (water adductions from
superficial collectors). Depending on the flooding speed, as a result of rising water level and saturation of rocks
from the final slopes, geotechnical phenomena such as landslides may occur. The paper aims at establishing the
dependence between the rhythm of raising the water level in the lake and the geotechnical behavior of the rock in
the internal dump. Depending on this, there is a need to accelerate the flooding process through adductions, as
the hydrostatic pressure manifested on the final slopes determines the increase of their stability reserve.
The residual gap was considered to be formed between the slope of an interior dump with a height of 30 m and a
slope angle of 27º (natural slope angle) and a final slope of the lignite open pit with the same height and a 45º
inclination. The distance between the two slopes, measured at the base of the open pit, was considered to be 50
m. Then, we used data on the open pits and lakes formed in former lignite open pits from Oltenia mining basin.
Stability analyzes were carried out for the two described situations, natural and artificial (combined) flooding,
taking into account the increase by 5 m of the water level in the lake in each stage (except for the last stage
where the increase of the water level is of 4 m). We mention that the values of the stability coefficients
considered are valid for the slope of the interior dump.
Dependence between flooding speed and the stability
coefficient
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Figure 1 Influence of flooding speed and duration on the stability coefficient
From the graph presented in figure 2 the following can be observed: 1. in flooding stages 0, 1 and 6 the values of
the stability coefficients are identical because the situation of the residual gap is similar (same water and
hydrostatic levels); 2. in the case of natural flooding, the value of the stability coefficient decreases between
stages 0 ÷ 3, while for the combined flooding this decrease occurs only between stages 0 ÷ 2; 3. in the critical
area, between stages 1 ÷ 4 (Fs ≤ 1.2) it can be observed that the value of the stability coefficients in the case of
combined flooding are higher by up to 6.6%; 4. in the last two stages of the flooding process, irrespective of the
applied method and the flooding speed, there is an increase of the values of the stability coefficients above the
initial value (from stage 0). This is explained by the fact that the hydrostatic level in the dump is nearing the
maximum while the water level in the lake continues to increase (the pressure of the pore water is exceeded by
the hydrostatic pressure exerted on the slope); 5. the shorter flooding time, with approx. 40% (in the case of
combined flooding), leads to the conclusion that the risk of a landslide during the combined flooding is
substantially lower than in the case of natural flooding (the critical phase is lower as extension over time and the
values of the stability coefficients are superior).
Key words: residual gap, flood speed, stability coefficient, natural flooding, combined flooding, lignite open pit.
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Abstract: The necessity of differentiating the types of coal from mixtures is mainly encountered in two
situations, namely: in the case of thefts and/or in the case of an uncertain statute of some coal stockpiles and/or
energy mixtures. These situations are common in former mining areas or in places where different branches of
industry called for the presence of coal stockpiles or energy mixtures. The juridical implications are due to the
necessity of clarifying the often-uncertain statute of such stockpiles, the ambiental rehabilitation of those terrains
is needed, due to ecological reasons or due to the fact that the plots of land have a new owner or purpose. Other
juridical implications occur in the case of coal theft, situations which are common especially in former mining
areas or in restructuring mining areas, where economic and social poverty dominate the daily landscape.
In the case of coal thefts, the mixtures consisted of coal belonging to the same type/ore deposit stolen from
different mining plants. In what regards the identification of coal from abandoned storehouses, it can be
contaminated with other materials, rocks, soil, construction materials etc. The proposed method is based on the
identification and the description of those mineralogical-petrographic and physico-chemical properties of the
coals. The method can lead to a diagnosis for a certain differentiation of the types of coal that compose certain
mixtures or energy mixtures. In a first phase, the systematic analysis consists of identifying the different types of
coal that are present in the sample, using mineralogical-petrographic analysis. From the sample subjected to
mineralogical analysis, we extract granules from different types of coal that are present in the sample and we
determine the characteristics that define them: moisture and hygroscopic moisture content, volatile matter
content, fixed carbon content, agglutination characteristics, etc. Further, the characteristics of the mixtures are
determined on another part of the sample and their structure is determined by algebraic methods.
In order to realize this, it was necessary to undertake some tests that would determine certain characteristics of
the coal, that allow its differentiation depending on its type, and, implicitly, depending on the area of origin. The
considered characteristics are: Volatile matter content, Agglutination characteristics, Humidity, Mineralogical
characteristics.
From a mineralogical-petrographic point of view, coals are made up of both macroscopic components
(lithotypes) and microscopic components (macerals and microlithotypes). The mineralogical-petrographic are
determined using macroscopic visual analysis and microscopic analysis on shined surfaces and thin sections. The
inferior humic coals have a different composition that the superior coals, due to the different vegetal material
that generated them and due to their reduced stage of evolution. In the case of inferior coals, the predomination
of huminitic macerals in comparison to the vitrinitic ones can be seen up to the stage of semi glossy coal and
then their proportion decreases as the degree of carbonization advances. In the case of hard coal, from the three
main maceral groups (vitrinite, exinite and inertinite), the first is the most important for the technological
properties of the groups. The hard coal vitrinite has resulted after more intense carbonization processes of the
huminite of brown coals. Each maceral subgroup of huminite, after the mentioned processes, has generated a
type of vitrinitic maceral specific to hard coals.
The proposed method is based on selecting characteristics of the coal that are significantly different and on the
basis of determining these parameters for mixtures and separately for the reference samples, by using algebraic
methods we can determine the composition of the mixture. From a mineralogical-petrographic point of view, the
challenge is to identify macroscopic components (lithotypes) and microscopic components (macerals and
microlithotypes). Once they are determined, the proportions of these constituents, as well as the identification of
the mineralogical constituents can lead to a certain diagnosis in what regards the type and the origin of the coals.
The proposed method is useful especially in the situations in which coal mixtures are made up by detritus (small
class) and it is not possible to separate the coal grains according to mineralogical characteristics. In certain
situations the chemical composition of the ashes may be relevant.
Key words: types of coal, coal differentiation, lithotypes, macerals, microlithotypes, mineral components in the
coal.
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Abstract: In Poland production of hard coal is conducted in increasingly harder geological and mining
conditions, resulting from, among others, still growing depth of mining operations and numerous former
exploitation in the mined longwall panels in form of edges and/or residues. The factors generally increase the
level of natural hazard in Polish mines. One of them, a very important one, is rock burst hazard associated with
occurrence of rock mass tremors. The hazard directly affects both personnel’s safety and continuity of coal
production.
Rock mass tremors induced by mining operations may result in rock bursts or decompressions. According to
Polish regulations a rock burst is defined as a dynamic phenomenon caused by a rock mass tremor which results
in destroying or damaging a working, or its fragment, leading to the complete or partial loss of its functionality
or making it dangerous to use. While decompression is defined as a dynamic phenomenon caused by a rock mass
tremor which causes damage to a mine working (or its fragment), yet does not result in loss of functionality nor
renders it unsafe for personnel.
Currently it is estimated that about a half of the hard coal output in Poland originates from seams located in areas
of rock burst hazard. The article shows information about 18 rock bursts, and 14 other seismic events which
occurred between 2003 and 2012 in underground mines belonging to one of coal companies in Poland. The
conducted analyses of dynamic phenomena in KWSA’s mines enabled determination of the most common forms
of damage to workings and support in longwalls, see Figure 1.
Percentage of type of damage, %
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Coal burst from face
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Damaged roof support
Fractured coal face
Roof sag
Floor heave
Damaged support leg
Damaged construction of section
Floor cracking

Figure 1. Types of damage to longwalls and shield support caused by dynamic phenomena, %
In order to avoid damage of powered supports, in geo-mining conditions where dynamic phenomena occur,
different types of protective means are applied. According to Polish legislation a powered roof support which is
to work in longwalls driven in areas of rock mass tremors has to be flexible to absorb dynamic load. That is why,
for many years, the Central Mining Institute has been conducting research into assessing flexibility of powered
roof supports. By “support flexibility”, according to GIG’s methodology, we mean the property of a powered
roof support which enables it to absorb dynamic load safely, without exceeding values of its safety factor
coefficient. The Central Mining Institute’s method, assumes that hydraulic legs and flow rate of the hydraulic
system, are the key elements making a given support flexible. The presented method, formulated at GIG is
commonly used in practice to assess or improve flexibility of powered roof support sections which are to work in
Polish hard coal mines, in areas where rock mass tremors occur. The method is commonly used by both
producers and users of powered supports.

Key words: hard coal, rock burst hazard, dynamic phenomena, powered support, support flexibility,
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Abstract: The research carried out in the specialized Laboratory of the National Institute for Research and
Development in Mine Safety and Explosion Protection - INSEMEX Petrosani has identified as causes for the
occurrence of high pressure peaks in the case of electric motor enclosures, the internal volume, the geometrical
shape of motor enclosures and the highly complex internal arrangement of such motor enclosures (especially in
the case of large motor enclosures), having in mind the tendency of motor manufacturers for chemical and
petrochemical industry to manufacture motors having more complex geometrical shapes.
The purpose of the paper is to study the way in which the internal volume, the dimensions, the geometrical
shape, as well as the internal arrangement of explosion protected flameproof large rotating electrical machine
enclosures, influence the maximum explosion pressures and the explosion pressure development, when tested in
explosive mixtures of gases and vapors.
The basic methods used in the laboratory are:
a) Determination of the maximum explosion pressure (reference pressure) that can be developed inside the motor
enclosure, depending on which group / subgroup of gases the motor is designed for. All motors are tested in the
laboratory using three pressure transducers type KISTLER 6031; 3 charge amplifiers type KISTLER 5011, 2
oscilloscopes type HP 54645A, as well as three ignition devices (spark plugs), each located in the end-turn area
at each end of the motor and under the terminal plate of the terminal box.
b) Overpressure tests, which are carried out in our laboratory using the dynamic method. During these tests the
ability of the motor enclosure to withstand 1.5 times the reference pressure recorded during the previous tests, is
verified.
The tests in both a) and b) cases are of paramount importance for the motor manufacturer, as the motor enclosure
must be designed in such a way as to withstand 1.5 times the reference pressure.
After carrying out this research, the causes for the occurrence of high pressure peaks in the case of large
electrical motor enclosures have been identified: the extremely large internal volume, the geometrical shape of
the motor enclosures, having in mind the latest tendency of motor manufacturers for the chemical and oil and gas
industry to manufacture motors with highly complex geometrical shapes, due to the cooling and mounting
methods, as well as the internal arrangement of these motors, which differ from the classical ones and from small
frame size motors.
The research carried out in the specialized Flameproof Laboratory of INSEMEX has proved to be very useful in
assisting designers of large flameproof electric motors to enhance the design of motors so as to make them more
reliable when testing in explosive mixtures.
The main conclusion from this research is that by carefully designing the motor enclosure, together with its
internal arrangements, although it may be impossible to prevent pressure piling from occurring, it is often
possible to reduce the explosion pressure due to pressure piling, to an acceptable level, making it easier for
motor manufacturers to design the enclosures, with respect to the maximum pressures that can be developed.
Key words: electric motor, explosive atmospheres, flameproof enclosure, pressure, pressure piling.
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Abstract: The paper identifies the possible energy sources that an electric vehicle can use during its operation to
increase energy autonomy. The identified sources are modeled and simulated, and the results are interpreted in
terms of viability. The paper presents the constructive principles of a power regeneration system consumed by an
electric vehicle during operation to increase its autonomy. It also identifies the possible energy sources that an
electric vehicle can use during its operation. The concepts of electricity regeneration are modeled and simulated,
and the results are interpreted in terms of viability. Electric power is the vital element for the operation of
electric vehicles and all the equipments it contains. In the existing electric vehicle we rarely have a system that
would constantly generate electric power as is the case with cars that have a thermal engine on fuel. Within the
propulsion system that is using fossil fuels is attached an alternator that performs the function of an electric
generator, which supplies electricity for the functioning of the electronic equipment within the car. In electric
vehicles, there is no "alternator" that could produce electric power while moving and accelerating. There are
electrical regeneration systems that function during the "motor brake" or electromagnetic braking. With these
systems, there is brought only a small vehicle autonomy, it has a fixed power capacity with which it starts on the
road and then it is still downloading according to necessities. One of the major difficulties of electric vehicles is
the electrical energy storage capacity of the batteries, the cost of the batteries, the dimensions of the bateries and
their weight, which impose major problems in the design and construction of electric vehicles. If there is needed
a larger amount of energy stored inside the batteries, their volume increases as well as their weight and there all
the costs involved get higher. This paper presents an innovative method of recovering a part of the electric
energy consumed by an electric vehicle. The system consisting of 2 generators, one dynamic and the second
stationary will increase the efficiency and distances traveled by the car, up to 45% more than when these systems
are not installed. The use of the photovoltaic system with one MPPT, especially when the vehicle is stationary
for a long time, keeps the batteries alive and recharges at maximum capacity without energy consumption from
the national grid. Applications of photovoltaic systems are increasingly present in the area of interest of electric
vehicles, especially since the new technologies allow the creation of photovoltaic panels that bend according to
the shape of a vehicle. This application is not the only feasible in this field of activity, it can be found a multitude
of practical applications where it can be apply these principles, among which the most important would be the
applications that have as main area of interest the development of complex energy storage systems. systems in
order to increase the autonomy of an electric system. These battery management systems find their best
applicability in the field of electric vehicles by the simple fact that they increase the autonomy of these vehicles
but also increase their reliability by having protection systems that prevent a battery from overcharging or
discharging over the allowed limit and possible human errors in the manipulation of the whole system. The
system for recovering part of the electricity consumed by an electric vehicle together with a photovoltaic system
will greatly increase the autonomy of this type of vehicle and will also reduce the costs arising from the use of
heavy batteries that can predispose the entire system to possible defects or accidents.
Key words: electric vehicle, photovoltaic system, charging system, regeneration system, battery charging.
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Abstract: This paper aims at demonstrating how a work accident can be investigated by the use of the Events’
Tree decision method. Applying the steps of the algorithm, the method leads to determinate the causes of a work
accident that occurs during the starting procedure of an equipment. By building the events’ tree, a graphical
representation of the operations and decisions lead to a logical framework that explains the work accident.
To understand any risk it is necessary to understand its structure and its behaviour. Consequently, its complexity
and all the fields necessary for its understanding must be approached. A wide range of actions are needed as life
is a continuing risk and there can be no progress to increase our comfort without taking certain risks.
Event Tree Analysis is a method that allows, starting from an initiating event, to chain events that may result in a
potential accident.
The method finds a particular applicability for the study of the security means architecture (prevention,
protection, intervention), existing as it is or applicable in a system. On the other hand, if it is used without an
adequacy study in complex systems, the method becomes very difficult to be applied. The method is also
frequently used in a posteriori analysis to explain the observed consequences resulting from a system failure.
The general approach applicable to the analysis by means of the events’ tree involves the following steps:
I) Defining of the initiating event; II) Identifying the safety functions - preventive; III) Building the events’ tree;
IV) Analysis and valorizing of the tree.
The case study considers a work accident that took place in November 2013, at the site of road Rehabilitation DJ
Arad County: machine operator starts the bitumen spraying machine with the help of a handcrafted device and
without being supervised by the workplace manager. An explosion occurred, which led to the injury of the
operator and the burning of his face.
Security functions must be applied and security barriers must be built as response to the initiating event, with the
role of preventing the initiating event from causing other accidents. After an onsite investigation compliant with
the legal regulations, the risk assessment procedure was implemented. Building the Event Tree was followed by
a detailed analysis. Valorising the tree led to the following main statements: 1) If the operator is trained and is
careful when starting the emulsion heating machine then the whole system will work normally; 2) If the operator
is not trained and is hastened during the start of the emulsion heating machine, the system won’t function
correctly and a work accident will occur; 3) If the manager of the workplace is aware and trained, there is a
normal operation of the system and 4) If the manager of the workplace is not trained and does not supervise the
machine and the operator, then an accident will occur.
Besides the practical aspects and the detailed description of the procedures, the paper proves the utility of the
Event Tree Analysis in the investigation of a work accident: starting from an initiating event and systematically
scrolling the sequence of events, the causes of the accident can be determined. This quick and effective method
allows establish which provisions in the legal regulations, specific norms, and internal rules have not been
complied with and establish the necessary organizational and technical measures in order to prevent other
accidents. Furthermore, through this method, the deterministic cause-effect relationship can be established with
pretty good accuracy.
Keywords: work accident, decision tree, equipment.
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Abstract : Although the first research in the field was carried out by Davy in 1816, the first discovery emerged in
1891 when Le Chatellier defined the law for determining the explosive limits. Lower Explosive Limit (LEL)
represents the lowest concentration of gas or vapours in air which is able to generate the explosion in the
presence of an efficient ignition source. It is considered to be the same as the Lower Flammability Limit (LFL).
Upper Explosive Limit (UEL) represents the highest concentration of gas or vapours in air which is able to
generate the explosion in the presence of an efficient ignition source. It is considered to be similar with the
Upper Flammability Limit (UFL) [1]. For the optimal management of underground or surface industrial
environments, confined, obstructed or open environments, is required to know the point which defines the
monitored atmosphere in relation with the explosion triangle. For confined underground environments,
monitoring the atmosphere and using the explosibility diagrams are required during the closure process and also
for re-opening the area. For underground environments specific to active mine workings and for industrial
environments located on the surface, monitoring the atmosphere and using explosibility diagrams are required
permanently.
Use of explosive diagrams
For the optimal management of the underground or surface industrial environments, semi- closed or open closed
environments, it is necessary to know the position of the point that defines the monitored atmosphere in relation
to the explosive triangle .
For the underground environments specific to the active mining works as well as for the industrial surfaces from
the surface, the monitoring of the atmosphere as well as the use of explosive diagrams are permanently required .
For example, a gas composition specific to the closed industrial environments for which explosive diagrams are
used is given and analysed.
Human activity in general but industrial activity in particular, generates specific risks of underground fire, fire or
explosion, which can result in human losses and significant material losses. All the listed risks can occur if three
factors are overlapping in time and space, namely: fuel, oxygen and source of initiation.
Although the first research in the field was conducted by Davy in 1816, however, the first discovery came in
1891 when Le Chatelier discovered the law for determining explosive limits.
The lower and upper explosive limits define the explosive interval that is located inside a straight segment
between the point characterized by 0% combustible gas and 100% air and the point 100% combustible gas and
0% air.
In 1952, H. F. Coward and G. W. Jones first presented the shape of the explosive triangle. Coward - Jones'
explosive triangle was a 2D representation of the explosive atmosphere consisting of simple methane and air.
C. W. Ellicott modified the Coward-Jones diagram in 1981, in order to simplify it for easier practical use.
For this, Ellicott transformed the Coward - Jones explosive triangle into a CH4 - 0 - O2 system, in a diagram in
X and Y, where X represents the relative concentration of combustible gases and Y represents the relative
concentration of oxygen.
In 1959, M. G. Zabetakis, R. W. Stahl, and H. A. Watson, presented for the first time the USBM explosivity
diagram or the Zabetakis diagram, for a mixture of methane, nitrogen, and air at 80 ° F and at atmospheric
pressure.
K. Kennedy established in 1965 the method of making the triangular or ternary diagram. In the case of the
construction of the Ternary or Triangular Kennedy diagram, for a mixture of combustible gas (methane) oxygen - inert (nitrogen), it is positioned clockwise and rising on the sides of the triangle gas concentrations.

Key words: diagrams, triangle, atmosphere, gas, risks, limits.
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Abstract: Of the environmental factors, air is the most obvious and most important factor in human health.
Taking into account the national and European Community objectives in terms of climate change mitigation, the
reduction of air and noise pollution and greenhouse gas emissions is becoming a priority objective.
In order to obtain an overview of the possible influence of general road traffic on the air environment factor, a
traffic study was carried out. The traffic study was conducted taking into account traffic values over a 24-hour
period, at predetermined intervals at selected points for traffic volume measurements. Taking into account that
these points are traffic junctions that attract major traffic flows and are areas with maximum traffic volumes at
peak hours, it is obvious that an analysis of their traffic parameters will provide a real picture of the overall road
traffic in the Petroşani Basin. The traffic study also estimated the current and prospective annual average daily
traffic (AADT) (Figure 1) for the period 2015-2040 on the DN66/E79 entry point in Petroșani from Deva,
expressed in total vehicles and standard cars.
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Figure 1. Estimated traffic for DN66/E79 entry point in Petroșani from Deva.
In the Petroşani Basin, the main sources of air pollution are the Paroşeni Thermoelectric Power Plant, Lonea,
Livezeni, Vulcan and Lupeni mines and the road traffic. Measurement of air quality in the Petroşani Basin is
carried out with a manual industrial monitoring network and the automatic industrial monitoring station located
in Vulcan on Mihai Viteazu Boulevard.
The air quality indicators (suspended particulate matter, PM10, sedimentable dust) monitored by handheld
stations generally falls in the law 104/2011, except for January and February when they exceed limit values. The
air quality indicators (SO 2 , NO 2 , CO, PM10) monitored by the automatic station exceeded the limit values for
human health protection during the winter months.
According to the LIFE GySTRA project, urban traffic is one of the most important sources of air pollution at
European level, with over 60% of NO X emissions being caused by it. Another worrying statistic cited by the
project is that 6.5% of Euro V vehicles are responsible for 35% of total emissions. Volume, nature and
concentration of pollutants emitted depend on the type of vehicle, the nature of the fuel and the technical
conditions of operation. From the analysis of the air quality indicators presented above it can be concluded that a
significant part of the pollutant emissions in the studied area is given by road traffic with a higher concentration
on the main traffic arteries. It is noted that a direct causal relationship between road traffic (increase in the
number of motor vehicles) and air quality indicators could not be found.
Thus, by limiting the growth of road traffic and the adoption of strategic measures in the Petroşani Basin, a
reduction in carbon dioxide emissions, nitrogen oxides and particulate matter levels will also be achieved. One
of the measures could be the establishment of Petroșani Metropolitan Area, achieving a clean public transport
system and sustainable (like electrical buses) and having infrastructure for the use of electric bicycles and trotters
can do for sure reducing the pollutant emissions.
Key words: air pollution; greenhouse gas emissions; PM10; road traffic; clean public transport.
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OHS reporting indices

Abstract: On 29 September 2014, the European Council adopted Directive 2014/95/EU on non-financial
reporting by EU public-interest entities with over 500 employees. Starting January 2017, the provisions of this
directive also apply in Romania through Orders no. 1938/2016 and 2844/2016. Analyzing a series of relevant
research papers developed in Romania in 2013-2019 on CSR/sustainability issues and taking into account the
content of reports and studies published by prestigious consulting firms that have researched in this field or
related fields, we found that there are currently no reliable sources of data regarding the number of companies
that report non-financially in Romania.
This qualitative research starts from the establishment of a relevant database on the consistency of OHS
reporting for 14 Romanian companies operating in different branches of activity: oil and gas industry (2); energy
industry (3); the metallurgical industry (2); chemical industry (1); food industry (2); retail trade (2); consultancy
services (1); telecommunications services (1). In order to substantiate a global OHS reporting index that provides
an overview of the consistency of reporting in this area, we analyzed the information presented in the
sustainability reports of the 14 selected companies and we systematized them according to the following areas of
interest: managerial approach to OHS and how to develop the non-financial report; employee representation in
the OHS Committees; priority Topics and Programs addressed to the OHS; provide relevant statistical data on
training sessions on specific OHS themes; report relevant indicators to reflect the effectiveness of OHS activity.
Taking into account the 5 areas of interest mentioned above, the content analysis of sustainability reports has
been systematized. The maximum points awarded for each of the five areas mentioned above, taking into
account the importance of each in forming the OHS culture and improving the practices of reporting were the
following: I1 - Managerial approach in OHS materials (30); I2 - Representation in OHS committees (15); I3 OHS-related topics (20); I4 - OHS training (15); I5 - Health Reporting Employees (20). The correlated analysis
of the 5 aspects of OHS for each of the 14 companies included in the sample of research allowed us to
substantiate the global OHS reporting indices as shown in Figure 1.
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Figure 1. Global OHS reporting indices for 14 companies in Romania.
Despite the fact that OHS reporting still represents an under-researched issue in Romanian literature, we can
highlight some obvious trends that emerged from our study. First of all, subsidiaries of multinationals play a
dominant role in terms of disseminating good reporting practices from their parent companies. Secondly, since
lately the OHS issues are receiving more attention, the specifics of the sector in which a company is operating
significantly impose a significant impact on the value of the OHS global reporting index. Thirdly, the Romanian
legislation has progressively brought itself in line with the European requirements, both in terms of compliance
with OHS standards and in relation to non-financial reporting obligations. The novelty of our paper consist in
taking stock of the main characteristics of OHS-oriented companies in Romania - a prerequisite to a proper
adjustment of domestic firms to the EU’s requirements on health and safety at work issues.
Key words: OHS; KPI indicators; Directive 2014/95/EU; sustainability report; non-financially reporting.
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Abstract: Equipment intended to be used in potentially explosive atmospheres shall be designed, constructed and
placed on the EU market considering the provisions of the ATEX Directive 2014/34/EU.
Even if equipment is provided in accordance with ATEX Directive 2014/34/EU provisions, the special
characteristics providing protection to explosion can be invalidated during the different stages of an installation
(design, erection, operation, inspection, maintenance or repairing).
To prevent invalidation of explosion protection characteristics an important role has the training and
authorization of personnel involved in design, mounting, operation, inspection, maintenance or repairing of
equipment/installations operating in potentially explosive atmospheres.
For the personnel that is involved in the manufacturing of equipment, components or protective systems for use
in potentially explosive atmospheres, according the standard SR EN ISO/IEC 80079-34 the manufacturer shall
ensure that all persons having an impact on Ex compliance receive appropriate training.
The design of the installation, selection of equipment, erection of installation, inspection and maintenance of
installations must be carried out, according the provisions of SR EN 60079-14 and SR EN 60079-17, only by
competent persons that received proper training on the specific types of protection and relevant activities,
specific rules, regulations and norms and also on the general aspects of area classification.
Repairing facilities shall possess adequately trained personnel for performing specific reparations related to
equipment operating in potentially explosive atmospheres according the specific provisions of SR EN 60079-19.
The competency (of designers, responsible persons, operatives, technical persons with executive function etc.)
must be verified (and attributed) at specific intervals in order to demonstrate (with sufficient evidence) that the
person has the necessary skills to perform the specific work; possess the competence related to the specified
range of activities demonstrated by relevant knowledge and understanding.
In Romania, the specific regulation applying for specific activities related to equipment/installations operating in
potentially explosive atmospheres is represented by Normative NEx 01-06/2007. By this regulation the capacity
and capability of the National Institute for Research and Development in Mine Safety and Protection to
Explosion (INSEMEX) is recognized, this being nominated to be the specific training provider for the personnel
that perform specific activities related to equipment/installations operating in potentially explosive atmospheres
(design, mounting, operation, inspection, maintenance, repairing etc.). Training of personnel considers the
aspects included in the technical standards for the different types of activities to be performed by specific
personnel. Authorization of personnel consists in two stages, one for specific training and one for examination.
The authorization obtained after examination is valid for a period of three years and can be renewed for three
years more before the expiring.
There was an increase in the number of authorized persons and the specific activities for which the personnel
performing specific activities related to equipment/installations operating in potentially explosive atmospheres
was authorized. One of the reasons for increasing the number of authorized personnel and the number of
activities is that some activities are related one to another, for example mounting activity is related to the
inspection activity. But the main factors are represented by the significant increase of importance and impact at
the level of companies that are performing specific activities related to equipment/installations operating in
potentially explosive atmospheres (in order to have skilled, trained and competent personnel) and also the
increase of requirements by the companies needing adequate services related to their equipment and installations
operating in potentially explosive atmospheres.
Key words: explosive atmospheres, equipment, installation, personnel, training
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Abstract: This paper aims to interpret and to use within a statistical analysis the concentration profiles of the
main air pollutants – i.e., nitrogen oxides (NO x ), sulfur dioxide (SO 2 ), carbon monoxide (CO) and suspended
particulate matter (PM 10 ) – results recorded during the first half of 2019 by two air quality monitoring stations in
Craiova, which is an important metropolitan area in Southern Romania. Another goal of the paper is finding the
best numerical diffusion model to fit the recorded values for PM 10 , as this pollutant seems to be the major
problem, because its daily average is often higher than the European Union threshold, meaning that imperative
measures have to be taken for reducing particulate matter concentration in Craiova (like in other major
Romanian metropolitan areas), in order for Romania to get the exoneration regarding air pollution from the
European Union and, of course, for its citizens to improve the quality of their lives.
The main air pollutants that shall be investigate within this paper are: nitrogen oxides (NO x ), sulfur dioxide (SO 2 ),
carbon monoxide (CO) and suspended particulate matter (PM 10 ). Values recorded for these major atmospheric
pollutants at two modern automatic air quality monitoring stations are presented in this paper, in order to
compare them with their limit-values, and four temporal variability charts are consequently presented; moreover,
another chart is added, showing the correlation between the PM10 concentration values and the wind speed.
Then a statistical analysis is performed, on the basis of these experimental data. The suitability of a distribution
can be examined via statistical indexes, to perform the computational analysis. A final chart shows that the lognormal distribution fits best to the real distribution of the PM 10 concentration values. Indeed, verifying goodnessof-fit shows that the log-normal distribution is capable to simulate the experimental data the most accurately.
Thus, the first conclusion is that the PM 10 levels (slightly higher compared to the air quality standards imposed by
the European Union) are very good fitted by a log-normal distribution, which also is valuable as a prediction.
By comparing the data with the ones obtained through other similar studies recently performed in India or Spain,
one can see that air quality in Craiova does not constitute a reason for concern, although the main air pollutants’
levels are not the best possible.
Taking into account the results of this study, one may conclude that, in order to achieve an increasing air quality
in the urban agglomeration of Craiova (which is obviously a fundamental aspect in increasing life quality),
several measures have to be taken for reducing the concentration of particles found in suspension in the
atmosphere and also the concentrations of the gaseous pollutants that are present in the inspired air.
Key words: air quality monitoring stations, air pollutants, limit-values, statistical analysis, goodness-of-fit, lognormal distribution.

9th International Symposium on Occupational Health and Safety – SESAM 2019
October 3rd 2019, Petrosani, Romania

INCREASING THE OCCUPATIONAL HEALTH AND SAFETY LEVEL BY USING
SPECIALIZED SOFTWARE
Marius Simion MORAR1, Vlad Mihai PĂSCULESCU1, Cristian Raul CIOARA1, and
Andrada Denisa BĂBUȚ1
1

National Institute for Research and Development in Mine Safety and Protection to Explosion – INSEMEX,
32-34 G-ral Vasile Milea street, Petrosani, Romania, insemex@insemex.ro
Corresponding author: Marius Simion MORAR, marius.morar@insemex.ro

Abstract: Worldwide, but also at European Union level, the mining industry is subject to legislative and
technical restrictions. For mining coal from underground is used a complex network of horizontal, vertical and
inclined mine workings aiming at transporting and exhausting coal at the surface. In every mine unit, very
important is the ventilation network, used for ensuring the oxygen for workers, for diluting explosive and/or
toxic gases and for exhausting heat and humidity form the underground.
The present paper aims to analyse the possibility of increasing the occupational health and safety level
underground, as well as to perform an analysis of the potentially explosive and / or toxic atmosphere within a
longwall with undermined coal bed.
The analysis is performed over a previous ventilation situation from the Uricani mining unit, namely on the
longwall with undermined coal bed located in panel 5, layer 3, block IV.
For increasing the OHS level within the longwall with undermined coal bed was used the specialized software
3D CANVENT.
In order to carry out the coal exploitation in safety conditions within the longwall with undermined coal bed, the
environmental conditions have been monitored for a fixed period of 30 days.
In order to monitor the workplace atmosphere, namely the aerodynamic parameters, samples were collected for
analysis.
In order to determine the atmosphere of the workplace and to track the phenomenon of self-heating, fire indices
were determined.
In Romania, the fire indices used to track the phenomenon of self-heating are: Graham index R 1 , respiration
index R 2 , ethylene C 2 H 4 and acetylene C 2 H 2 .
Following the monitoring of the longwall with undermined coal bed located in panel 5, layer 3, block IV, a
relatively normal situation was identified, but there were some exceptions when higher CO and CO 2 values were
detected and the values of fire indices Graham and Breath were higher.
By using the specialized 3D CANVENT program, with which the ventilation network was optimized, the fresh
air flow that goes into the longwall with undermined coal bed was optimized.
Thus, a normal level of oxygen is ensured within the longwall with undermined coal bed, and by increasing the
air flow, an appropriate dilution of the gases emitted from the coal layer is achieved.
In addition to preventing the phenomenon of self-heating and avoiding endogenous fire, it was recommended to
apply the softening technology with the addition of chemical substances and the application of the aerosol
technology in intensive mode at longwall level.
Thus, with the help of the specialized 3D CANVENT program and based on the on-site measurements
performed at that time, the safety level within the longwall with undermined coal bed analysed could be
increased.

Keywords: Safety, specialized programs, health, combustion, coal
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Abstract: The main objective of the paper is to analyze the safety culture in order to understand how theory
and practice can be integrated to improve safety performance and related economic outcomes. We aim to answer
some basic questions to deepen the theme: Is the work safety culture important? For whom could it be
important? And how is it applicable? How does it work in organizations? What are the key parts of the equation
and how can we apply them at best to continuously improve the working environment in a systematic and
uniform way? Cumulating the responses to this question, we tried be able to setup a framework for in-depth
understanding of all the implications of OSH culture in practice. In terms of safety culture content, we retain an
approach derived from organizational culture theorists, selected culture is described as having three distinct
layers, namely, basic assumptions (core), shared values (middle); and artifacts (outer layer). The lack of clarity
around the concept of safety culture renders developing and implementing a safety culture increasingly difficult,
so many important scholars of the field focuses on the concept of "climate". Some definitions frequently cited in
the literature are given. The research includes the synthesis of systematic studies on safety culture and the factors
that influence the relationship between organizational culture and safety behavior. Connecting safety
management systems, organizational culture, and socio-technical systems design in the manner suggested in
Figure 3, helps to surpass shortcomings of existing safety culture models in order to apply them in Romanian
companies. In view of a simple model, we propose a series of indicators to measure safety culture of any
organization. It should be possible to highlight the culture change process in terms of stages that could be
monitored and used to measure progress/impact. A map of these two tasks was drawn to emphasize this
integration. Improving the organizational safety culture can be considered to be a significant outcome for both
for BBS and for culture change approaches. The culture change process related to the integrative approach
presented in the paper is more comprehensive in problem identification, data-based, opened and participatory in
implementation. The improvement process can originate both at the top, or at the bottom of the organization, so
it could represent a starting point for Romanian organizations. Behavior Based Safety and safety culture change
can be considered complementary to the extent that their respective strengths can be joined and their
disadvantages minimized or eliminated.
In a global manner, the results obtained generate relevant insights into how safety culture can be theoretically
systematized and provide a series of recommendations that can guide the development of future safety culture
interventions. Finally, a framework is proposed for an in-depth understanding of all the implications of safety
culture in the practice of Romanian companies.
Key words: safety culture, Behavior Based Safety, proactive, Occupational Health and Safety.
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Abstract: The purpose of this scientific paper is to improve computer simulations of explosions of flammable
air-gas mixture, using HPC systems.
INSEMEX develops technical investigations of explosions and fires occurred in the industrial or civilian field, in
compliance with Government Decision 1461/2006, based on the verification of scenarios using virtual
computational simulations. Technical expertise represents the basis for researches carried out for development of
new concepts, methods, processes and technologies in order to know, evaluate, prevent and reduce risk factors.
Before using computer simulation for technical explosions’ expertise of flammable air-gas mixtures, INCD
Petrosani used empirical methods, scenarios’ simulations by making models-layouts in laboratories and it
prepared around 4 technical expertise per year. Using the field of numerical modeling and computer simulations,
INCD Petrosani prepares around 12 of such technical expertise per year. The computerized simulation made it
possible to increase the accuracy of the results and to approximate some explosion parameters (temperature,
pressure, fuel gas concentrations) which cannot be determined during the field investigations.
In case of an explosion of the underground gas pipes (figure 1), the computerized simulation determines the
pressure, the external corrosion of the pipe and it allows to visualize the contours of the flame/pressure wave,
offering relevant information of the mechanism of manifestation of the explosion.

Fig. 1 Flame front propagated to neighboring buildings
In the separate analysis of liquids and gases, computerized fluid dynamics (CFD) is used, and in the analysis of
more realistic results, the multiphase method developed by ANSYS Fluent is used, which improves the
scalability and the computing power.
To increase the processing speed of complex analyzes, with multiple geometries and fine discretization, the
ANSYS software package is used, which makes available to the user HPC (High Performance Computing) tools
and solvers for analysis: structural (linear and non-linear), thermal, mechanical, electromagnetic, fluid dynamics
and explicit dynamics.
The HPC configuration is characterized by a good scalability having the capacity to expand, in the future, the
number of logical cores or processors. To reduce the time of computerized simulation of explosions, the
proposed solution consists of running complex simulations on component servers of an HPC cluster. Thus, it is
possible to run an analysis in parallel or distributed on one or more computer systems.
In many disaster scenarios, destruction is so severe that rebuilding the event is difficult. ANSYS software allows
virtual modeling in different structures and tests the impact of environmental and destructive forces, whenever it
is necessary to fully understand the effects of the disaster.
Key words: HPC (High Performance Computing), ANSYS (engineering simulation and 3D design software),
CFD (dinamica computerizată a fluidelor).
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Abstract: The paper will describe a propose interdisciplinary approach for improving working conditions in
production systems. The proposed approach has been customized and apply in the case of a lean production
system (a company from the automotive industry) in order to demonstrate its efficiency and effectiveness. The
ergonomic analysis and intervention generally aim to identify ways to improve system’s operations and
organization management, simultaneously with the improving of the workers’ occupational health (by reducing
ergonomic risks, occupational stress and increasing work satisfaction) and their safety (by eliminating wastes
due to work accidents or incidents). Thus, the research approach and its associated methodology contributed to:
(1) the knowledge development in the areas of ergonomics, occupational health and safety, risk management, but
also to the sustainable development of production systems; (2) the diminishing of the occupational hazards and
generating workplace wellbeing (safety and healthy workplaces) by diagnosing occupational risks that generate
stress and dissatisfaction and finally, by developing measures to considerably reduce them. To achieve these
objectives, there have been developed:
1. A qualitative research using the Grounded Theory, which provide a series of interdependencies on the
dimensions associated with the behaviour of employees and managers within the analysed production system.
The application of the theory follows specific coding steps (open, axial and selective) to identify semantic
categories and their interdependencies; this first research offers information from the organizational psychology
and sociology perspectives to understand the socio-professional behaviour of human operators (workers and
managers) to the work situation imposed by the production context, in terms of motivation and satisfaction;
2. A quantitative research based on a designed questionnaire, applied to human operators of the production
system. The design and application of the questionnaire aimed to investigate issues related to motivation and job
satisfaction as following: A. The importance of needs and their satisfaction; B. Motivation and salary
satisfaction; C. Conditions and working climate; D. Positioning and career management; E. Workplace
dissatisfaction;
3. A quantitative research based on an adequate mix of ergonomic methods and standards can show the level of
different occupational risks, discovering the causes of the human operators’ problems and stress in order to
support the correction initiatives and the elaboration of the corrective measures.
The practical “exploitation” of the proposed framework has contributed to the development of the measures to
improve human operator activity by increasing motivation and satisfaction at the workplace, simultaneously with
the diminishing of the ergonomic risks and work stress. The conclusions of the research underline the usefulness
of an interdisciplinary research on solving complex human operators or human resources problems.
Key words: Ergonomics, intervention, occupational risk, management, Grounded Theory, survey, work
motivation, satisfaction.
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Abstract: The paper presents a debate on the implications of the International Organization for Standardization
(ISO) 45001 framework for management systems addressing occupational health and safety. The aim is to
provide a comprehensive approach based on the ISO 45001 on safety culture and much more, for the nurture and
development of the preventive one.
First, the paper theoretical foundation for this initiative establishes a as a practical and implementable solution.
The new ISO 45001 standard represents an important step in the occupational health and safety (OHS)
management and, in the same time, is a predictable appearance, taking in account the evolution of other
management systems approaching, such as quality and environment. The main role of the new standard is to
serves as a useful tool to enable an organization to proactively improve its occupational health and safety
performances, regardless the size, type and nature of the organization (related to the standard context definition).
Considering the requirements of the standard, an efficient implementation requires very good knowledge and
compliance with the legal requirements and other requirements, a complete and up-dated risk assessment and a
strong safety culture inside the organization. In implementation of the ISO 45001, the organization should not
start from zero, but it should put in value the achievements that have been already attend, in term of OHS
performance.
Second, there will be presented some practical considerations for ISI 45001 implementation. There are a few
easy reasons for companies to become early adopters of ISO 45001: (1) It represents 4 years of work by safety
experts all over the globe. It is always worth paying attention to that much collective knowledge; (2) Anyone
who is currently OHSAS 18001 certified will have 3 years to switch over to the new approach; (3) Companies
that work internationally may need to adopt the standard sooner than companies that act at the national market;
(4) It is a natural step for ISO 9001 companies or for those that use the ISO 14001 environmental management
standard; (5) It may be the solution for companies that must meet different safety management regimes and need
to organize them under one safety framework.
Third, based on the early feedback and our research (ISO 45001 implementation opinions collected from
companies located in the West Region of Romania), we believe the biggest reason safety personnel should learn
about ISO 45001 is to make sure they are looking after their own careers. ISO 45001 represents where the world
is going on safety. The safety professional who ignores the concepts in ISO 45001 is not preparing for the future
and may find that his/her career suffers for it. Much of ISO 45001 is already a part of every good safety
management approach (it is based on the Plan-Do-Check-Act Cycle of Deming, 1950) and it is not a new
concept for companies with a safety management approach.
The conclusions of the study underline that there is a lot of wisdom tucked away in the standard and supporting
appendix. It is also the new global definition of what goes into a quality safety program and safety culture.
Professionals who want to keep up with industry best practices and advance their careers must at least
understand what is in ISO 45001 and why it is there. They must start thinking like the CEO, because that is who
will ultimately lead the company safety culture that comes out of ISO 45001.

Key words: Occupational health and safety (OHS), safety culture, preventive culture, ISO 45001, organizational
behaviour.
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Abstract: Using electric energy in a potentially explosive atmosphere raises several problems that must be solved
when designing, manufacturing and during the operation of electric equipment. The ingress protection for the
electrical part of the valve is ensured by the capsulation assembly, for preventing the ignition of the surrounding
atmosphere. The labyrinth seal through which the gas flow passes is designed so as to confine a potential ignition
inside actuator’s flameproof enclosure. Numerical simulations were conducted for determining the combustion
behaviour and the optimum width and geometry of the labyrinth canals.
The paper presents the design of an electrically actuated valve in ‘Ex d’ flameproof construction, for use in
European hazardous gaseous Zones 1 and 2. The maximum torque considered for this type of valve is 150 Nm,
for which it was chosen a driving motor of 40W. The driving electric motor has the role to transmit enough
mechanical energy to drive the valve’s shaft, so as to produce an effect upon the fluid (gas) that passes through.

Figure 1. Electric valve design elements (left) and Valve 2D assembly drawing with labyrinth seal detail (right)
In order to determine the maximum gap allowed at jointing, the free inner volume of the capsulation was
determined by subtracting the volumes of the mounted components, using the 3D modelling software CATIA
V5R23, in which the assembly was designed. A free volume V ≅ 4690 cm3 was determined. According to
specialty literature, for a minimum width of 12.5 mm, at a volume larger than 2000 cm3 we will have an
admissible gap of 0.15 mm for the equipment in Group IIB and IIA. After a potential explosion, the gap can
enlarge due to cover dilatation. Therefore, structural strength computations are necessary for assessing the
deformation of actuator’s cover.
Due to the complex process of gas transformation by lamination, a numerical CFD (Computational Fluid
Dynamics) analysis of the gas flow through the labyrinth has been conducted, using ANSYS CFX. An ignition
was simulated by declaring a spark with total source energy of 100 W. A 2.5D CFD analysis was conducted for
the anti-explosion valve. A comparative study considering two widths of the labyrinth sealing gap was
conducted, to investigate the flame propagation. The simulation shows that the labyrinth seal manages to confine
the flame during the whole explosion time. The gas temperature in the lower chamber, after the exit from the
labyrinth, is about 600°C in Case 1 (0.25 mm gap) and in Case 2 (0.125 mm gap), the temperature decreases to
about 300°C, which is under the ignition temperature of ethylene, of 450°C. Halving gap width results in a
decrease of the explosion temperature with ~50%. Both the 0.25 mm and 0.125 mm labyrinth seal gaps are able
to confine the flame inside the capsulation, but the second case is better due to temperature decrease under the
limit of gas ignition.
Key words: Electrically actuated valve, Labyrinth seal, Explosive atmospheres, Oil&gas industry, CFD
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Abstract: One of the most important factors in the success of an intervention/rescue operation in toxic/
flammable / explosive environments is appropriate training process for rescue personnel taking part in these
interventions. Intervention can take place in small (confined) spaces, in high temperature / humidity areas, with
low visibility conditions, which would make rescuer’s activity even more difficult, during interventions.
Training is a process of psychophysiological preparation, which produces a high (maximum) return in the
professional activity of rescuers. The maximum yield is obtained by increasing the body’s functional capacity to
highest degree. For this purpose, it is necessary to use systematic and methodical exercise according to
pedagogical rules. The current paper presents a mobile workout training facility equipped with an area of
confined spaces with different training routes, on various degrees of difficulty, allowing for simulation of some
interventions in such spaces, having the possibility of creating high temperature and humidity, low visibility, etc.
environments within the training facility, with the purpose of preparing intervention and rescue teams for
situations close to real ones.
In addition to confined spaces, the training facility also has a series of fitness equipment fitted with equipment
that can monitor certain physiological parameters of rescuers, at all-time.
The training facility is equipped with the following:
- Stair climber with a computer interface,
- Bicycle - ergometer with computer interface,
- Treadmill,
- Impact device with computer interface.
Practical training in the process of training / re-training of rescuers at economic agent’s locations, is performed at
present within their own installations, under normal conditions of activity, without being able to simulate
difficult conditions encountered in a real intervention situation. This will be achievable by using the mobile
training facility that will underline both physical and mental qualities of the rescuers in the training process:
power, speed, will, self-confidence, force, etc.
Given the fact that devices endowing the mobile facility have a computer interface, physiological parameters of
rescuers (such as heart rhythm, blood pressure, blood oxygen content, etc.) can be permanently monitored during
training.
In conclusion, the development of a mobile training facility will lead to development of the practical training
infrastructure of intervention and rescue personnel in toxic/ explosive/ flammable environments, allowing for
research studies with the final objective of elaborating and implementing selection and training procedures for
intervention and rescue teams working in confined spaces, both within INCD INSEMEX as well as at economic
agent’s rescue stations.
Keywords: training, rescuer, training facility, confined spaces, toxic environment
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Abstract. Under the circumstances of a patient's upper limb disability, aided by a robotic arm with faulty
controls, assistance is needed, using augmented reality as an auxiliary. Our system, with a headset, using an
internet connection and an augmented reality device, placed on the assistant's head, can ensure
communication between the two, for both remote supervision and control. The assistant can enhance the
control over the robotic arm, while having a head up display on the augmented reality glasses, based on what
the patient sees. The communication is established through PC or mobile devices, connected to the internet.
Having the patient's view, and enhanced control over the robotic arm, the assistant can interact with nearby
smart objects. The arm's control can be done in multiple scenarios, for instance, by directly controlling the
arm, by the patient (the patient is lenaing his arm n the robotic arm, can move it back and forth, but cannot
grab objects), by a controller (the robotic arm is controlled by an assistant - operator, with a joystick) by
employing an object recognition procedure (the patient manually, or vocally selects a target object, then, the
robotic arm, controlled by an artificial intelligence based software will recognize, target and take a hold of the
selected object, or attempt to get close to it). Objects already in the robotic arm's control system database have
their potential shape, colour and composition characteristics registered. Based on the characteristics, the
system "knows" how to handle them, thus, would make a difference between a glass, an apple, and a book. In
the case where the patient is in a wheelchair, and the object is further than the arm's length, the robotic arm's
control system would drive the wheelchair closer to the selected object. In the same way, if the patient is
bedridden, the selected object, being on a mobile table, the control system would get the table closer to the
patient, providing them with the correct gripping distance. The assistant has the posibility to override the
patient's control, for safety reasons. The assistant can be present, anywhere near the patient, or anywhere in
the world, thanks to the internet, and control the robotic arm with an internet connection. The assistant can
have a view of the entire environment, using a system that has two cameras and provides a stereoscopic view,
placed on the patient's head, or somewhere near the patient, nonetheless. The data captured by the cameras
could be, then, processed by the artificial intelligence enabled software then, when necessary, recognizing the
objects around the patient.
Key words: augmented reality, robotic arm, artificial intelligence, recognizing objects
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Abstract: Current legislation regulates the obligations and responsibilities of persons involved in the design,
manufacture and use of equipment and installations in potentially explosive atmospheres with regard to
compliance with explosion prevention and protection requirements.
There are two European Directives, so-called ATEx Directives, which regulate the placing on the European
market of products intended for use in potentially explosive atmospheres and their safe use: Directive 2014/34 /
EU and Directive 1999/92 / EC.
The paper presents some aspects regarding the border situations where the two directives apply, in the case of
assemblies of equipment to be placing on the market by a manufacturer in accordance with the ATEx Directive
2014/34 / EU and the installations that are equipment assembled by the user under his responsibility in
accordance with the requirements of Directive 1999/92 / EC. Both the manufacturer and the end-user must
perform an explosion risk assessment. Any one of them must elaborate a technical file that must include a risk
assessment. The technical content of the file will be largely the same.
The paper highlights the differences between the way of drawing up the respective assessments. Risk in terms of
explosion safety is fundamentally made up of two elements: the severity of the possible harm and the probability
of occurrence of explosion (probability of the occurrence of an explosive atmosphere, at the same time and at the
same place with the appearance of an efficient source of ignition).

Because the manufacturer will not be in the position to understand the possible extent of the adverse
consequences of an explosion since this is solely dependent on the particular circumstances at the users`
premises, the manufacturer's risk assessment will be focused on the assessment of the ignition hazard.
In order to fulfil the obligations provided by the European Directive 1999/92/EC, the employer (end -user) has to
ensure drawing up of a document called Explosion Protection Document (EPD). The key element of EPD is
evaluation of the explosion risk. Methods applicable for assessment must take in consideration: sensitivity of
explosive atmosphere (the characteristics of the substances), the probability of its occurrence, the probability of
sources ignition and the consequence of explosion.
Key words): explosive atmosphere, risk, conformity assessment, harmonised standards
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Abstract: Chemicals have a direct and immediate impact on human life. The progress of science and technology
nowadays necessitates the use of chemicals in product manufacturing and use. Chemical substances used in the
industrial field must be managed at the national level, because the raw materials themselves present risks
associated with chemical substances. Hazardous substances are considered to be liquids, gases or solids which
are of risk for the health and safety of workers and they may be found in almost all workplaces, including in
SME’s.
Hazardous substances include chemical agents, but also biological ones, such as bacteria, viruses, mould etc.
Most chemicals used in the industry present risk for the workers, depending on their physico-chemical
properties. Directive 2012/18/EU on the control of major-accident hazards involving dangerous substances is the
legal act which regulates chemical substances field within the Member States. Many chemicals used in the
industrial field present risks, which differ depending on their chemical properties. Additionally, their various
physicochemical properties change considerably with concentration.
In Romania, “Law 59 dated April 2016 on controlling the hazard of major accidents caused by hazardous
substances“ evaluates “hazardous chemicals”, describes their risks to the public, and regulates their
concentration. To prepare against chemical accidents, factories have to construct models of potential damage
radius, which is greatly influenced by a chemical’s vapor pressure. By using the commercially available Phast
consequence modelling package, within the paper were modelled leaks of several chemical substances used in
the industry, at different concentrations and vapour pressures, in order to estimate their damage radius.
The current article documents important works on modelling of discharge and atmospheric dispersion of
hazardous substances using state-of-the-art consequence modelling software. Emergency Response Planning
Guidelines (ERPG) and Acute Exposure Guideline Levels (AEGL) are used as reference exposure levels within
the present study. Output data of computational modelling are significantly influenced by input parameters. In
this regard, the effects of the latter for ensuring robustness of the simulation and for identifying improvements
have proven to be necessary. The results showed that damage radius and vapor pressure increased similarly for
each substance. Damage radius was negligible at low concentrations for all substances studied.
Key words: chemicals, damage radius, exposure, risk assessment
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Abstract: The monitoring of environmental parameters in active industrial areas where there exist potential
sources of pollution, and even more so in the area of decommissioned or closure mining activities, is very
important from the point of view of prevention of environmental accidents. In this paper, we propose a solution
for the monitoring of the environmental parameters with the local acquisition and processing of the data and the
transmission of alarm signals to a higher hierarchical level through the use of radio communications. A flexible
hardware structure and software development concept are presented to be integrated into the national air quality
monitoring network.
The proposed solution involves acquisition, processing, and transmitting, which can be directly into the Internet,
of the data obtained through a simple and especially low-cost system.
The present remote monitoring represent a wired method used to connect the sensors to a local data acquisition
point and radio method to send the acquired data. To send the acquired data to the user is used a radio method
because the wired method which can involve the trouble in the strength of the connection, the effects of the
working environment, the information transmission in time, the operation cost and so resulting that it is not
suitable for the most of such application.
For the catalytic sensor is present a simplified mathematical model adapted to be uses an embedded compute
unity for signal processing and for sensor calibration also like microcontroller which integrates as many of the
functions as possible in one package.
For such sensors or integrated sensors of type BME680, the hardware structure of their connection to the
ESP8266 module is presented.
Also are presented software considerations to programmable the acquisition, processing and wireless
transmission of the data of the ESP WeMOS D1 module used to operate the environmental parameter monitoring
system.
Key words: sensors, data acquisition, Wi-Fi communication, BME360, ESP8266.
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Abstract: Materials and equipment’s, during their use, are generally subjected to the electrification process,
which results in the formation and accumulation of electrostatic charges. The formation and accumulation of
electrostatic charges occurs as a result of electrification mechanisms. The electrification of materials and
technical equipment’s present a particular importance when there are used in areas with potentially explosive
atmospheres due to the risk of explosion and/or fire generated by the occurrence of electrostatic discharges in the
presence of an explosive atmosphere.
The risk of fire and explosions due to the initiation of explosive atmospheres by electrostatic discharge requires
the application of measures that minimize their effects on the safety and health of workers and other persons.
One of the necessary measures is the use of suitable materials and technical equipment’s, adequate for the
intended use area, which meets the essential health and safety requirements specific to environments with
explosion danger, so as to avoid the possibility of generating electrical, mechanical, or other nature sources. It
follows that the materials and technical equipment’s used in the Ex areas must meet the essential safety
requirements regarding to the explosions hazard by preventing intrinsic sources of ignition of the explosive
atmosphere, such as, for example, and those of electrostatic nature. During the operations a person performs and
his movement, his electrification potential can reach 2,5 ÷ 3 kV, and the energy accumulated in these cases
-4
reaches 5 x 10 J, which exceeds the minimum value of the ignition energy of many flammable substances. In
most industrial situations, electrostatic charges are transferred to persons as a result of their proximity to the
processes that generate such charges. Regardless of the method or mechanism by which these charges are
accumulate, the issue that is being raised and remains in question is the accumulation and subsequent
discharging of these charges.
As a result of the researches carried out, it was found, for example, that when removing outer garments made of
synthetic fibers by persons wearing such garments, they electrified at 15 kV under a relative humidity of 50%. It
has also been found that the shaking of the dry coal dust on the clothing has a potential of up to 2 kV. It can be
observed that the electrification of persons and individual protective means under certain conditions may be
dangerous in terms of ignition of explosive atmospheres. The danger of explosive atmospheres ignition is also
present in the use of technical equipment’s as a result of the occurrence and generation of ignition sources,
among which static electricity and electrostatic discharges which results from their non-metallic parts or cases.
Therefore, in order to avoid and/or reduce to an acceptable level the risk of explosion, the technical equipment’s
must meet the essential safety and health requirements of ATEX Directive 2014/34/EU. Prevention of static
electricity in industrial plants involves the use of technical equipment’s and material adequate from the point of
view of the risks arising from the presence of electrostatic charges, to which it’s added the application of
measures and general principles of protection.
Reducing the ignition danger of explosive atmospheres and consequently producing an explosion and/or fire may
be carried out by complying with the essential health and safety requirements applicable to materials and
technical equipment’s used in areas with danger of potentially explosive atmospheres. With regard to the
prevention of the explosion and/or fire danger, a series of protective measures may be applied, as appropriate,
such as: earthing, the use of appropriate materials, antistatic treatment of materials, especially those used for the
manufacture of protective clothing, choosing the adequate form of construction, avoiding dangerous friction by
limiting the velocity of the belt movement or the flow rate through pipes, high humidity, use of charges
neutralizers. To reduce the ignition danger of explosive atmospheres by electrostatic discharge, in addition to
complying with the applicable safety and health requirements, an important role he has the selection of technical
equipment’s that is based on the classification of hazardous Ex, generated by gases, vapors, flammable mists
and/or combustible dusts in air, the groups and categories of equipment as defined in the ATEX Directive
2014/34/EU, to which are added the types of protection to explosion.
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Abstract: Articles no. 349 and 350 of Law no. 286/2009 - The Criminal Code of Romania refers to criminal
liability in cases of failure to take and observe the measures specific to safety and health at work. The content of
the offense consists of: the object and the subject of the offense, respectively the objective and subjective side of
the offense. The active subjects of offenses to the norms on safety and health at work are the persons involved in
their doing, while the passive subjects are the legal or natural persons who bear the consequences of the offense.
In its current form, Law no. 319/2006 does not clearly specify who can be the active subjects of offenses,
however, by analyzing separate provisions, it is possible to discuss the existence of a sphere of active subjects.
The interpretation of the provisions of art. 22 of Law 319/2006 and of art. 349 and art. 350 of the Criminal Code,
includes in the category of active subjects only the persons with responsibilities in the field of safety and health
at work, established by a document or also those who carry out certain attributions only in fact, without any
official capacity or freely expressed document. The authors believe that the person who has a legal obligation in
this regard, as well as the person who actually performs duties in the field, regardless of how he/she was
invested, can be an active subject of offenses related to safety and health at work. We mention that the person
who occasionally performs an activity in a workplace, or finds himself/herself for whatever other reasons in that
workplace, may have this quality. An active subject may also be the person who, by exceeding his/her
established work duties, infringes regulations on safety and health at work.
The passive subjects of offenses are: the state (the main subject), or any endangered, injured natural person (the
secondary subject). It is necessary for the passive subject to have the quality of employee, in order for the
offense to exist. The existence of day workers represents a special situation in terms of committing offenses.
According to Law 52/2011 the day worker is not a person insured in the public insurance systems. If an event
occurs resulting in the injury/death of the day worker, the beneficiary is obliged to provide for the expenses
necessary for the medical care/funeral from his own funds, if the beneficiary bears the fault. However, it is
frequently observed that the material and moral damages caused to day workers remain partially or completely
unrepaired. Other risk-sensitive social groups find themselves in the same situation: elderly workers, migrant
workers and temporary workers. The inconsistencies in the current legislation on Labour Law, the Criminal
Code and Law no. 319/2006 require the elaboration of a lex ferenda specifying also the legal work relationships.
The special conditions of an underground working environment, with numerous occupational risks, prioritizes
the improvement of the current legislation to mitigate the negative social and organizational effects specific to
mining companies.
Key words: active subject, occupational safety, day worker, passive subject, occupational disease, criminal code
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Abstract: In the paper is presented the advantages of the pressurization type of protection and the requirements
imposed by it. Also, it is presented the pressurized rooms and ventilated rooms.
Large technical equipment intended for use in spaces where flammable substances are present in the form of
gases, vapors, mists, but not continuously, can be effectively protected against explosion by pressurized casings
type of protection.
The operation of electrical equipment protected by pressurized casings type of protection in areas with explosive
atmospheres implies the maintenance of overpressure and dilution regime required by the use of the "p" type of
pressurized casing type of protection.
For placing electrical equipment that is protected by pressurized casings type of protection on the European
market and for its use in spaces classified as explosive atmospheres, it must be assessed and tested with regard to
aspects relevant to the type of protection. The scavenging purging test is significant for explosion-protected
equipment by "p" pressurized casings type of protection.
Pressurization type of e protection is divided into three protection levels (pxb, pyb and pzc) that are chosen
according to equipment protection level (EPL) required for an external gaseous explosive atmosphere (Mb, Gb
or Gc), if there is a possibility of internal releases and if the equipment inside the pressurized casing can produce
ignition (fig. 5).

Fig. 1 Levels of “p" pressurized casings type of protection associated with the equipment categories and corresponding areas

Equipment protection by pressurized room involves containment of non-explosion-proof equipment (except for
security devices characteristic to pressurization which must be protected to explosion by another type of
protection) in a room where overpressure is produced and maintained in such a manner that outside explosive
atmosphere cannot penetrate inside the room. This pressurized room is designed to allow access for surveillance
staff.
It has been pointed out that the disadvantage of energy consumed to provide explosion protection is offset by the
benefit of explosion protection for large equipment or equipment having a complex structure for which no other
explosion protection method can be applied.
It has also been pointed out that in addition to its pressurization function, protective gas can also be used to take
over excess heat (coolant) produced by the protected equipment during operation.
Among others, one of the most important advantages offered by the use of pressurized casing/room type of
protection is to protect equipment intended for use in combustible dust atmospheres.
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Abstract: The paper deals with an energetic, economic and ecologic comparative analysis regarding the
installations for the incineration of wood waste in order to ensure the heat for a centralised system used for
the supply of thermal energy. The results obtained have highlighted the advantages and disadvantages for
each type of fuel used. An aggregate indicator regarding the energetic, economic and environmental effects
was conceived in order to obtain a synthetic image concerning the performances of natural gas / wood wast.
Biomass, presently provides 4% of the total energy demand of the EU (69 million tons equivalent oil - toe.)
. The use of biomass for the generation of thermal energy has to be made in central heating systems rather than
individual ones. The biomass categories capitalised in Jiu Valley are: forest vegetal biomass; biogas resulted
from waste water treatment; urban waste. In order to carry out the assessment of the energetic, economic and
ecologic performances for the production of heat using biogas / wood waste fed generators, a hot water
generating study was taken into consideration for an installed heating power of 1 MW t . The annual number of
operating hours varies between 1000 and 4000 hours. The following emission factor was taken into
consideration CO 2 0.202 kg CO 2 /MWh. Based on the relations in the specific literature, we calculated: annual
consumption of gas and wood waste, energy actually delivered on gas and wood waste, annual cost of gas
consumed and annual cost of wood waste consumed, impact CO 2 gas. Specific economic and energetic
characteristics for natural gas and wood waste are given in table 3 in the paper. Considering different yearly
operation periods, the consumption of natural gas respectively biomass were calculated.

Fig. 1. Diagram for the determination of
the cumulative energetic-economic-ecologic
effect

Based on the results it may state that the
cumulated beneficial effect of the use of wood
waste is 10.44 times better than the cumulated
effect of the gas. Taking into account the results
obtained within the case study the following
conclusions may be drawn:
1.
The yearly consumption of
wood waste is superior to the consumption of
natural gas, the difference increasing as the
yearly heat use schedule increases;
2.
The energy used is sensibly larger for wood waste than for the natural gas due to the thermal efficiency
differences of the hot water generators;
3.
The costs for wood waste are smaller than for gas given the fact that the price unit for gas is 5 times
higher than the price unit for wood waste.
4.
Taking into account the greenhouse gasses, the use of wood waste is clearly more profitable.
Based on the aggregation method proposed by the authors, the conclusion that the use of wood residues leads to
a performance aggregate coefficient of approximately 10 times greater than that of natural gas was drawn.
Key words: wood waste, gas, energy, CO 2 emissions, performance aggregate coefficient
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Abstract: The evaluation of explosion-proof electrical equipment for certification is particularly important given
the risk of explosion and must be minimized. This in order to ensure the safety of life, health of workers, to
prevent damage to goods and the environment when they meet the essential security requirements at European
level.
Directive 2014/34 / EU states that equipment used in explosive atmospheres must be designed to operate without
endangering the environment for which it is intended.
This paper proposes the study and evaluation of the requirements for flameproof enclosures. In order to verify
explosion protection, the representative samples made available by explosion-protected equipment
manufacturers are tested under the worst possible conditions that may occur in practice.
For non-metallic enclosures or non-metallic parts of enclosures, the test sequence above is modified by the
requirements for non-metallic enclosures and non-metallic parts of enclosures in this standard.
Testing may deviate from this sequence in that the static or dynamic overpressure test may be carried out either
after the test for non-transmission of an internal ignition or on another sample which has also been subjected to
those other tests affecting mechanical strength already applied to the first sample. In no case, after the
overpressure test, shall the joints of the enclosure have suffered a permanent deformation nor shall the enclosure
have suffered any damage affecting the type of protection.
The enclosure shall, in general, be tested with all the enclosed equipment in place. However, this may be
replaced by equivalent models.
If an enclosure is designed to take different types of equipment and components, with the detailed mounting
arrangements declared by the manufacturer, the enclosure may be tested empty, provided that this is the most
severe condition for explosion pressure development, and that compliance with the other safety requirements of
IEC 60079-0 can be confirmed.
If the enclosure is designed so that it can be used in the absence of part of the enclosed equipment, the tests shall
be made under the conditions considered to be the most severe. In both cases, the certificate shall indicate the
types of enclosed equipment permitted and their mounting arrangements.
Joints of removable parts of flameproof enclosures shall be tested in the worst-case assembly conditions.
Rotating electrical machines shall be tested at rest and running. When they are tested running, they may be
driven either by their own source of power or by an auxiliary motor. The minimum test speed shall be at least 90
% of the maximum rated speed of the machine.
All motors shall be tested with at least two transducers, with one located in the end-turn area at each end of the
motor. Ignition shall be initiated at each end of the motor, in turn, with the motor both at rest and running. This
will result in at least four series of tests. If a termination compartment is provided that is interconnected to the
motor and is not sealed, a three transducers setup and additional test series is to be considered.
The purpose of an Ex component enclosure certificate for empty enclosures is to enable a manufacturer of
flameproof enclosures to obtain a certificate without the internal equipment being defined, so as to enable the
empty enclosure to be made available to third parties for incorporation into a full equipment certificate without
the need for repetition of all the type tests for flameproof enclosures “d” as required by IEC 60079-1 and IEC
60079-0. When a certificate concerning the full equipment is required, an Ex component enclosure certificate for
the empty enclosure is not necessary.
Key words: flameproof enclosures, bushings, plugs and sockets and cable couplers, cable glands, conduit sealing
devices.
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Abstract: In the year 2015 the European Union (EU) issued an important package of documents on a new vision
of Municipal Solid Waste (MSW) management, setting new specific targets on the valorization of the materials
present in the generated stream. The priority is material recovery. Energy recovery from anaerobic digestion of
source separated food waste is confirmed as integrated with material valorization (through post-composting).
Landfilling must be reduced close to zero. The role of energy recovery from residual MSW (that is the MSW not
source separated) has been clarified later by additional documents pointing out the need of assessing carefully
the viability of new dedicated plants (co-combustion of Solid Recovered Fuel in cement factories allows both
energy exploitation of MSW and material recovery as ash is incorporated into the product). In this frame, the aim
of the present article is to preliminarily analyze the effects that the introduction of the principles of circular
economy can have on the occupational risk in the sector of MSW management. The reference scenario chosen
for this article concerns an Italian town that reached a very high efficiency of selective collection (SC) and where
a lot of data have been generated in the last years to characterize the content of MSW. The town, since 2015, has
to modify a few criteria of MSW management in order to fully comply with the vision of EU. The methodology
adopted in the present article is based on the following steps. For each stream of MSW presently source
separated, details on the destination and material recovery have to be collected (specifically food waste and
green waste, paper and cardboard, plastics, metals, glass, composite materials, textiles, expired medicaments,
exhausted batteries and other). This detailed scenario has to be analyzed concerning new possible initiatives on
source separated streams and their treatment (e.g. diapers). Moreover, additional modifications to the present
approach have to be analyzed in order to maximize material recovery, optimize energy recovery and minimize
landfilling. Consequences of this re-organization of the sector have to be discussed in terms of occupational risk
and economic impact.
The obtained results showed a high level of organization of the separation and treatment of the materials present
in the MSW. Specifically, the valorization of food waste and green waste has reached very high levels of source
separation rate (presently near 95%), biogas generation (around 170 m3/t of food waste fed in the main plant) and
compost quality (easily sold). The economic value of compost is limited compared to the other income issues
(tariff at the gate and energy sold) but it must be seen as an avoided cost compared to the landfilling scenarios.
Improvements in agreement with the principles of circular economy are expected to be related to the addition of
a plant for biomethane extraction from biogas (to be fed as a high-quality product into the existing natural gas
grid). This modification will introduce an industrial reactor in a plant having an average level of technology to be
operated. Occupational risk changes but it can be correctly managed thanks to automation and remote control.
Another issue concerns the source separation of diapers for material recovery. This is a target of the Municipality
to increase selective collection efficiency and material recovery. Results from a pilot plant for the treatment of
this stream are interesting but affected by the classification of the outputs, that are still considered waste and not
yet secondary products. Occupational risks have been analyzed to obtain the authorization to operate the plant.
The aspect of unfavorable classification of the inputs has important consequences on the economic sustainability
of the approach. For this reason, the adoption of this additional selective collection has been postponed.
Moreover, there is room for making the treatment of the residual MSW more coherent with the principles of the
Circular Economy (CE) as the adopted solution is flexible, thus suitable for modifications. Finally, also the
residues from the treatment of selective collection could have a better management. In conclusion, the case study
shows CE actions interesting for replication in similar contexts.
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Abstract: The article presents the theoretical and practical research results regarding the development of the
technical and methodological infrastructure for assessing the safety parameters regarding impact sensitivity of
civil use explosives, aiming at increasing the safety level during their handling and usage. The scientific research
has been carried out within the Project PN 19 21 02 02 / Phase 1 / 2019 – NUCLEU Program/2019-2022 entitled
“Developing the technical and methodological infrastructure for testing and assessing safety parameters specific
for civil use explosives and pyrotechnic articles”.Impact sensitivity is the tendency of explosives to detonate by
impact and is a parameter which characterizes the safety of explosives during handling and transportation. It is
expressed in Joules (J), resenting the minimum impact energy for which the explosive sample detonates.The
method which is used currently for determining the sensitivity to impact is grounded based on the provisions of
the harmonized European standard SR EN 13631-4. The provision of results involves large experience of the
research team, the conclusion of the test being a qualitative result of reaction/non reaction to different energies
(J) applied upon explo-sives samples, based on the observed effects, such as: smoke, noise due to the explosion,
flame/spark with or without burning traces on the subassemblies of the testing equipment.Taking into account
the regulations in force concerning civil use explosives for different specific activities in which their use is
required, from the point of view of using the integrated overall safety concept for technical infrastructures
intended for the storage of civil use explosives, as wella s for other operations with these types of products
(placement and transportation of such hazardous products on the European market in safety conditions), the
equipment type BAM Fall Hammer (BFH-12A) is characterised through a high technology level and is used for
determining the impact sensitivity of explosives (impact energies ranging between 0.25 J and 100 J), being stateof-the-art and able to fulfil, at the highest level and in economic efficiency conditions, technical requirements of
international/european and national regulations in force.For the proper development of the installation, usage and
maintenance of the equipment for determining the sensitivity to impact of the substances tested, there has been
developed and implemented within the quality system of the Department for Safety of Explosives and
Pyrotechnic Artticles the operation procedure PL-04 entitled “Operation procedure on the installation, usage and
maintenance of the BFH-12 equipment intended for assessing the sensitivity to impact of tested substances”.

Key words: civil use explosive, equipment, impact sensitivity, distance control unit
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Abstract
Against the backdrop of the gradual changes in the global structure of energy consumption, clean natural gas still
plays an indispensable role in meeting energy needs.
Underground gas pipelines are one of the vital parts of every country, which by explosions can be destroyed by
threatening the safety of structures and people.
The current situation may also lead to terrorist attacks on the route of gas distribution pipelines. Therefore, the
explosion of loads on buried structures is an important factor to be studied in the modern era.
Existing studies on the behavior of HDPE (High-density polyethylene)pipes buried in explosion generally refer
to finding a safe distance at which the pipe in the event of an explosion does not suffer plastic deformation.
Design tests for buried pipes that can be destroyed by earthquakes or explosions were performed by Newmark
and M. Mokhtari. et al., M. Hajiazizi et al., O, Adibi et al. ,Esparza et al. carried out an explosion research
program to develop simple procedures for predicting maximum stresses and pressures in steel pipes induced by
near underground explosions.
Currently, initially proposed by Esparza et al. is applied to the design of pipes against explosions. The scope of
such relations, however, such a complex problem should generally be solved by numerical methods.
There are many investigations that refer to the numerical analysis of explosions applied to buried structures.
To solve this problem, the present paper is performed numerically with the response of buried HDPE (Highdensity polyethylene) pipes to a severe near explosion due to sabotage or terrorism. The combined EulerianLagrangian (CEL) method was adopted to develop a fully coupled 3D finite element model.
The Eulerian domain was modeled as a perfect prism and the space inside the pipeline is filled with Eulerian
Elements. The pipe, explosive charge, air and soil are modeled in the Lagrangian domain. The discretization
with smaller elements is applied for the critical regions (below the explosive environment) and larger elements in
regions remote from the explosive task, this is because ABAQUS student version with limited number of nodes
is used. According to the depth design norms for the laying of pipes lying at least 0.9 m, because for the
modeling of buried pipes, under the effect of explosions, a greater depth of 2.5m depth was chosen.
The simulation was performed in two stages. In the first step we have the weight of the rocks due to the
gravitational forces exerted on the model, and in the second stage the explosion occurred.
The interface between the surrounding soil and the outer surface of the HDPE pipe is simulated with the General
Contact algorithm. The contact is created between Lagrangian mesh surfaces and Eulerian material surfaces,
automatically computed and tracked during the analysis using penalty contact algorithms.
The maximum equivalent voltage starts just below the explosive charge (ie point A in Fig. 1). As time progresses
and the deformation increases and the voltage increases, the maximum voltage moves along the pipe from point
A to end point B. (ie point B in Fig. 1).The zone of tension and maximum deformation is in point B

Fig. 1. State of tension in the pipe due to the explosion, at time 5*10-3 s

Key words: HDPE (High-density polyethylene) pipelines, damage models, explosion, 3D finite element model .
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Abstract: The decision to begin the process of closing/preserving a mining objective requires the analysis of a
complex of factors that interact and influence the efficiency of decision. Solving the ventilation networks with
the help of computing is a huge step forward that allows optimization of the air management and real-time
visualization of network changes.
The method of solving the ventilation network with the help of the computation, allows the modeling and
solving of the ventilation networks as well as any simulations of changes that may occur in the ventilation
system regardless of its complexity, during the closing period.
This paper will present the process of closing dynamics in a complex ventilation network.
In order to determine the dynamics of the changes of the ventilation network, in relation to the initial stage, it is
necessary to consider the mining works that will be phased out of operation, respectively of the sub-circuits that
will come into operation, in perspective, in relation with maintaining the production capacities. All mining works
that constitute sub-circuits or parts of sub-circuits, which are eliminated or introduced into the ventilation
network, modifying its architecture are a closing step. In order to determine the succession of the closing stages,
it will be taken into account the safety ensuring conditions in the underground by properly dimensioning the air
flows, respectively by judicious use of the ventilations constructions.

Fig. 1. The ventilation network of the Paroșeni mine during the closure period.
The decision on closing a mining objective mainly takes into account economic, natural and social political
factors. The technical documentation for closing a mining objective comprises a series of elements, one of the
most important being the ventilation project on closing stages.
Mainly, the closure of mine workings, especially the underground ones, is carried out phased, in withdrawal,
from the limit of the extraction field to the main ventilation circuits and finally to the connection routes with the
surface.
The Paroșeni mine ventilation network is a diagonal complex and requires special attention during its restriction.
During the closure of the Paroseni mine's ventilation network, it was necessary to consider, analyze and apply 8
distinct stages, which were applied to solve the ventilation network, to optimize it and to establish the optimal
distribution of the air flows, respectively the operating regime of the of the main active fan.

Key words: ventilation, ventilation network, solving, closing.
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Abstract: The principles of Circular Economy (CE) have been set in 2015 by the European Union starting from
the sector of Municipal Solid Waste (MSW). The issue is not related only to the waste produced at household
level: e.g. in the urban , complex buildings can be significant contributors of the MSW generation. With regard
to this, in Italy the optimization of MSW management at university level is part of a network initiative named
RUS (Rete delle Università per lo Sviluppo Sostenibile, i.e. network of universities for sustainable development).
This initiative is showing advantages in the circulation of data and knowhow in order to make the Italian
universities more sustainable.
The present article focuses on the issue of the parameters that can be defined for supporting the decision makers
in charge for the management of MSW in the universities. Specifically, the article points out some advantages
and criticalities in the adoption of the punctual tariff in the sector above mentioned. The concept of punctual
tariff allows paying depending on the amount of waste generated. Additionally, some considerations are made on
the occupational risk of people involved in the management of MSW in the universities (although special waste
is not considered in details in the present article because of the extreme heterogeneity of generation from one
case to another).
The adopted methodology consists of a few steps: selection of a case study depending on the way of managing
MSW; analysis of the characteristics of selective collection (logistics, risks, economic criteria adopted); zooming
on parameters suitable for an easy check of the system; discussion on the advantages and criticalities.
The selected case study is a University characterized by a high fractionation of buildings, where source
separation is performed in agreement with the selective collection active in the territory. Punctual tariff is
adopted giving the advantage to reward economically virtuous behaviors in waste prevention and source
separation. In this regard, the variable part of the tariff is related to the amount of residual MSW (RMSW)
collected as a result of source separation. The quality of source separation streams is checked to avoid
anomalous behaviors. The containers for source separation are chosen and located in the buildings to limit
occupational risks during their handling. To this concern, particular attention is put to avoid the introduction of
special waste (e.g. from laboratories) into the circuit of MSW. The selected case study is subject to a deep
analysis of the sector of MSW. That makes available parameters and data suitable for decision makers. Among
them, we can point out the following ones, on yearly basis, related to RMSW and expressed as volume (liters)
because the tariff is calculated from the volume of waste: total volume of RMSW , liters of RMSW per square
meter of constructed surface, liters of RMSW per user, potential of reduction of the volume of RMSW (not
compressed). The last parameter is related to a threshold adopted with the tariff: the minimum volume of RMSW
on yearly basis that can be collected in case of perfect behavior of the users (and in case of no interference of
MSW from outside the buildings); this threshold is adopted to calculate the fixed part of the tariff to be paid and
to have the variable part linked to the extra generation of waste.
Results obtained in the case study show that the concept of the punctual tariff helps decision makers in the
pathway of selective collection optimization, as the cost of not optimized behaviors is clear globally and for each
building. On the contrary, in universities where a flat rate is adopted for paying MSW collection, there is no
economical advantage in decreasing the generation of RMSW and of MSW in general.
Key words: behavior, economy, MSW, occupational risk, sustainability, university.
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Abstract: Visible Light Communication (VLC) technology allows wireless data transmission piggybacked by
illumination. Highly accurate and reliable systems based on VLC, as Indoor Positioning System (IPS) have been
already developed by academics and specialized companies. Underground Positioning System (UPS) addressed
here is embedded into the protection equipment, compulsory to be used underground, being therefore important
to workers in potential dangerous spaces, since fast data communication and real-time data interpretation is
therefore possible. This paper presents the VLC technology implemented in mining underground specific
environment for an accurate positioning and fast data communication for underground navigation with the main
aim of developing a real time warning and alarming system based on Augmented Reality (AR) and Neural
Networks (NNs). AR technology extends human sensory capacity by accessing additional environmental
information, either in the form of images, sounds or text as reliable predictive tool based on the NNs capability
to predict events.
The UPS addressed in this paper consists of a very useful tool both for a better orientation, a real – time
notification of the end–users as well as prediction of certain situations or events. VLC technology is especially
suitable in environments where radio frequencies’ use is limited or forbidden. In explosive underground
environments the VLC technology uses the existing LED light fixtures as transmitter (oTx) element and the
Front Sight (FS) of a Smart Helmet (SH) as both VLC receiver (oRx) and AR device for location transmitters
and navigation information display.
When the end-user passes through areas where LEDs are embedded in lighting fixtures on ceiling, the FS
displays its position as well as useful information regarding that specific zone or “micro-fence.” At that phase,
FS display gives the opportunity to directly engage the end-user with an alert, a notification regarding a real time
event such as high methane level alert, dropping the ceiling or accidents, a message designed to create safety
notification with great value for the end-user.

Fig. 1. Orientation and environmental data shown on the FS display

Data communication by LED’s light has been demonstrated and different tests have been taken with the
prototype developed in order to determine, intrinsic lights’ properties into the special polluted environment as
the underground spaces are, since suspended particles in air, the surrounding objects, as well as ceiling, floor and
walls colour, material and texture are important factors in the VLC system from the channel impulse response
point of view.
With the AR and NN technologies embedded, the entire system provides high value to the mining company,
since proximity notification is considered to be a significant means of increasing safety in underground areas.
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Abstract: Industrial environments with potentially toxic atmospheres such as dangerous waste sites, chemical
plants, landfills, refineries and regions where are underground storage tanks are at increased risk for human
operator health, especially due to the very short time they need to act to prevent fatal events at work place.
The presence of toxic atmospheres is also common in the solar cell manufacturing industries due to the
chemicals substances used in the manufacturing process that present high risk for human health being
responsible for kidney, lung, cancer diseases and chemical burns.
Because many tasks are unpredictable or are too costly, or many worksites are dangerous to human health, for
example nuclear or biologically / chemically toxic environments, mechanical manipulation by human operators
and remotely controlled video inspection are necessary for controlling the remote devices and sensory
information.
When human presence is difficult or undesirable, remote human teleoperation of the human artificial arm is
required.
In this paper we propose a solution with industrial applicability based on human arm modelling and simulation
that is capable of replacing human operator's direct intervention in manipulating substances that can generate
toxic vapors that affect air quality or substances with high epidemiological risk or in case of inappropriately
manipulated it can produce potentially explosive situations.
Because the brain is the one who sends the motion control signals, we used 2 types of sensors to “read” the
signals that are given by the brain. One type of sensors are EEGs that can read the brainwave signals of a
particular intent of motion and can reproduce it in actions based on pre-set mental commands. Another type of
sensors is EMG used in combination with EEG sensors solution, principally due to the fact that it is too difficult
to create a complex group of movements over a several servomotors in case of artificial arm brain control
because of the limited mental commands that can be use at a time and also due to the absence of the movement
intention that it is given by brain over a particular group of muscles of the human arm.
Based on an EEG-EMG solution as shown in figure 1, the human operator can control the human artificial arm
remotely from a safety location to manipulate a large number of substances with high potential hazard only by
using own electrical signals generated by the brain through a neural network.

Figure 1. Proposed solution block diagram for EEG-EMG control system
The EEG-EMG combined solution treated this paper is able to provide better results in artificial arm control
especially due to the complexity of the EEG solution based on motor imagery which requires the combination of
mental commands along with physical commands, such as facial gestures to create complex movements
sequences of the artificial arm in the absence of movement intention recorded through EMG sensors generated
by each group of muscles to replicate the movement of the human arm.
Key words: human artificial arm, EEG-EMG solution, neural network, BCI, mental command
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Abstract: The Internet of Things (IoT) has developed tremendously over the past few years and has proven its worth in
many areas of activity. With regard to environmental air quality monitoring, there are more and more products and
applications that try to gather as much data as possible about all the pollution factors in a given area. This paper aims to
present a new method of using devices capable of communicating with each other using the LoRa communication protocol to
report to a real-time central server on environmental air quality. LoRa has so far been adopted by European countries,
although recently over 100 US cities have begun to implement LoRa networks at city level. LoRa has a radio range of up to
14 km (in line), a transfer rate of up to 50kbps and a battery lifetime of about 10 years. Although LoRa is considered for
outdoor applications, its properties can also be leveraged for indoor scenarios. Because LoRa operates in the sub-GHz band,
it gains more penetration, making it more noise-resistant and multipath. This property makes LoRa a better choice for indoor
use. Recently, for the use in large installations (e.g. multi-storey buildings, large warehouses), multiple access points must be
installed due to the short range of the traditional RF signals, like WiFi, Bluetooth Low Energy (BLE). However, due to the
long beam of the LoRa device, a smaller number of access points or nodes can perform similar operations. In this paper we
study the performance and perspective of LoRa in the inner location. It has been noticed that LoRa is more stable than WiFi
and BLE and is more resilient to environmental changes. By integrating technological advances into buildings, a significant
amount of information can be given to those who live to improve their experience. The innovation of this paper is the fact
that it is implemented using a developed LoRa localization protocol, which connects an air quality sensor network, using only
the low power of the LoRa technology by applying a multilayer algorithm to the gateway timestamps from received
packages. The so created LoRaWAN tracking system is able to exploit transmitted packets to calculate the current position
without using GPS or GSM that are high power consumers. This paper presents the mathematical model of the
principle of locating a LoRa device without using the GPS tracking system. Using the mathematical model of the
localization method presented in the paper, LoRaWAN can be used for positioning inside the building as LoRa
labels. Similar to specialized location nodes, LoRa tags work with a server-based approach and send and receive
signals. Beacons are small transmitters that can only send simple signals to neighbouring devices. Typically,
beacons are placed inside the building and are detected by attached LoRa tags. Scanned data is then transmitted
through LoRa to a special gateway. From there, the data is transferred to the backend. Using LoRa tags in
combination with LoRaTag is suitable for all application scenarios where only a few objects are to be tracked
over large areas, and the location inside may be an extra important feature.
Key words: triangulation, electric vehicle, sensors, network.
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Abstract: Reducing industrial activities has led to the need for identifying and implementing strategies aimed at
an economic usage of affected areas pointing to the past industrial age. There are many successful examples
globally of using industrial heritage in industrial tourism. In Romania, the achievements are not so advanced,
although over time there have been several initiatives to preserve culture, knowledge, tools, equipment, customs,
and clothing related to the exploitation of mineral resources. The aim of this paper is to propose a project
management model in addressing the needs of communities facing post-mining closure contexts and to examine
how an integrated managerial outlook for various stakeholders involved in local tourism portfolios might reach
solutions for the ongoing long-term social consequences of mine closures.
A generic framework for approaching the issues related to mine closure effects would have to take into account
both the individual and the structural needs and solutions. This would be grounded in an ongoing proactive
aggregation and integration of the efforts of the various categories of stakeholders affected by mine closure
difficulties. All the needs could be regarded as entries for various problem-solving mechanisms that would have
as outputs multiple and variegated solutions that cohere to help communities, coping with the shortage of
opportunities, to generate creative ideas in a proactive setting. Our own approach would consist in applying the
insights of project management and organizational project maturity models to the managerial challenges
confronting individuals, municipalities and businesses. This could be depicted as an integrated project-based
structure of projects, programs and portfolios that would interact with the needs expressed and deliverables
required by the three types of community actors. If regarded as an extended part of mining life cycle
management, this is akin to environment rehabilitation, but it envisions the rehabilitation of communities and it
makes this side a natural part of mine closure procedure.
The paper provides as a case study the transformation of the industrial patrimony of the former Petrila Mining
Assembly, which serves as a lesson of industrial archaeology, being one of the last ensembles in the area that
still retains part of each stage of its evolution. The involvement and contributions of local non-profit
organizations, municipalities and local businesses in the emerging of industrial tourism in Petrila are analysed
through the proposed managerial model.
At the Petrila mining site there are the most extensive actions for the regeneration of the industrial patrimony
through cultural actions coordinated by Planeta Petrila Association, founded in January 2018, but following a
dialogue initiated by the architects in 2012, aiming in the long run at the conversion of the former Petrila mining
operation into a cultural, administrative centre and economic of the city.
We have depicted, analyzed and explained the recent developments pertaining to industrial tourism in the town
of Petrila – in the Jiu Valley coal area. The findings of putting the developments in Petrila against the grid of a
project management framework are mainly positive in terms of complying with the requirements of the model,
when it comes to the institutional setting and the project management process. The results consist in: firstly - this
is a proactive social engagement movement streaming out of the concern expressed by various categories of
stakeholders. Secondly - the association leading the efforts in Petrila offers the institutional backbone in terms of
being a formal setting for: strategy building, establishing goals and deliverables and metrics for baselines.
Thirdly – individuals, municipalities and private-owned entities are the initiators and framers of this context for
deliverables that would promote, develop and enhance industrial tourism in Petrila. The perils and limits of the
developments in Petrila were identified as linked with the instability of political long term commitments, the
need for a larger array of solutions that would be linked to industrial tourism and the requirement that multiple
business opportunities should be exposed in the processes related to the industrial tourism in Petrila.
Key words: industrial tourism, project management, mine closures, mining community, local initiatives.
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Abstract: A general problem in the vicinity of industrial compressors is the noise generated in the working
environment by their operation. A large number of workers suffer from hearing problems caused by exposure to
high levels of noise in the workplace. Thus, legal provisions regulating occupational noise exposure aim to
reduce the risk of hearing loss by reducing noise level, the most effective measures being those applied directly
to the noise source combined with the use of hearing protection. Quantification of noise exposure level and
mitigation of occupational hazards generated by it at each workplace is required in order to prevent accidents and
occupational diseases.
The current paper analyses how noise generated by industrial compressors influences worker’s activity.
Prevention of noise exposure must be based on noise level measurements. In this sense, the purpose of the paper
is to analyse noise measurements performed at a compressor hall and to compare the values obtained with limit
values set by in force legislation, in order to apply the best technical organizational methods for lowering noise
exposure and increasing acoustic comfort in order to improve working conditions of those working in the
compressor hall.
The objective of the current paper is generic introduction to the plan of specific measures to reduce noise level at
workplaces in compressor areas. In order to identify the places susceptible of occupational exposure to noise
noxae, noise levels were measured respectively spectrograms of work places where a complex of noise
mitigation measures should be applied were established.
In order to meet the requirements necessary for implementing noise reduction measures, noise level
measurements were made in the compressor hall taking into account the location of main noise generating
equipment. The spectral analysis performed is necessary to obtain data regarding the characteristics of noise
generated by equipment for choosing the sound-absorbing / sound-insulating materials compatible with the
particularities of analysed noise. Evaluation of the efficiency of different technical versions suggested or
foreseen in order to reduce noise level for workers at the reception points considered as sensitive, must be
performed taking into account noise characteristics (noise level according to frequency). Data thus obtained are
used for establishing the optimal technical solutions for reducing noise level at points of interest in order to
increase the degree of safety and health at work. The location of the measuring points was made so that all main
sources of noise within the compressor hall were covered. Measurements were taken in normal operating mode,
at maximum capacity, after the scheduled revisions of compressors.
Noise reduction solutions for compressors described by literature are not applicable for the present case, because
corrosive chemicals (caustic soda, ammonia, etc.) are present in the workplaces. Also, the operation of
compressors generates a relatively high temperature (320C) in the working environment, impeding the use of
classic casing solutions. The compressors used in the chemical industry are located relatively close to the
technological flow, with no possibility of removing the human factor involved in monitoring and control of the
technological process. It follows that, in the given situation, the use of sound-absorbing panels represents the
optimal solution of reducing occupational exposure to noise of workers in immediate vicinity of compressors.
Fitting sound-absorbing screens in the compressor hall in order to avoid the emission upon workstations in the
immediate vicinity must take into account the fact that the efficiency of the sound-absorbing screens is different
depending on sound frequency. Analysis of spectrograms showed that exceedances are in the bands of medium
and high frequencies, considered dangerous, with values between 0.1-9 dB, being necessary to take technical and
organizational measures. Implementing soundproofing solutions by using soundproofing panels at workplaces
with noise levels above 87dB (A) is much more economically efficient for normalizing working conditions, as
opposed to endowment with quiet equipment or changing working technology. Fitting sound-absorbing screens
in the compressor room to avoid emission upon workplaces in the immediate vicinity took into account that the
efficiency of sound-absorbing screens differs depending on sound frequency.
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Abstract: In the following study, experimental results are obtained from an automated stand. With the help of
this experimental stand, visualization techniques such as Schlieren and Shadowgraph can be applied, to study the
flame front propagation of air and inflammable gas mixtures initiation. In parallel, an infrared sensor was used to
control a push-pull solenoid to open the gas escape diaphragm of the stand. Continuous use of gas blenders
offers numerous advantages over ready mixes, such as homogeneity, flexibility, economics. Gas mixing
machines are used to produce gas mixtures of the highest quality. Benefits of the use of gas mixing machines are
above all the consistent homogeneity of the gas mixtures. Process reliability is achieved from the consistent
quality flow of the blended gas. Machines that produce gas mixtures can provide maximum flexibility from
mixing ratio to gas quantity and place of use. The machine operator can produce the exactly needed gas mixture.
Gas mixers vary widely in their ability to hold a mixed gas proportion accurately under various conditions. To
obtain the explosive gas mixture at various concentrations (between the lower explosion limit and the upper
explosion limit) an original programmable mixer was used, based on computational algorithms for accurate
control of stepper motors which allow attainment of air and inflammable gas flows in order to achieve a
homogeneous and continuous mixture at the desired concentration. An explosion is defined by a very large
amount of energy that is released in a short period of time. This release of energy can be done by pressure,
temperature, radiation or even flying debris. At its origin an explosion can be physical or chemical by nature.
The most common examples of physical explosion are lightning, steam pressure vessels and nuclear power. The
fuel that can cause an explosion may be a combustible gas (or vapors), a mist of combustible liquid, a
combustible dust, or some combination of these. Gas or dust explosions can be divided into two groups:
deflagration and detonation. The stoichiometric mixture of air–methane was achieved by using an automatic
system, which is in continuous development and essential for gas mixtures experiments. It is based on stepper
motors that precisely control the gas flows, into a direct realization of a mixture (explosive atmospheres) inside
an experimental stand, as we can discover later in the paper. The performed experiments allow for a better
understanding of the flame front production and propagation, facilitating the knowledge and optimization of the
operating times from the reduction mechanisms for reducing the effects of explosions of the flammable gas-air
mixtures.
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Abstract: The studied geographical area is situated in a intramontane region situated on the Jiu River called the
Jiu Valley, where the main economic activity is mining. The importance of studying this area is related to the
effect of coal mining on the climate. Coal extraction in the area led to a change of atmospheric temperature due
to the emissions of gases and dust that affects the environment. The use of LM75A sensors allow us to
accurately read the air temperature and transmit warning messages when certain temperature intervals are
exceeded.
The Petrosani Depression is part of the Jiu Valley and is the largest depression in the country. Due to its
geographical position and altitude, Petrosani's climate should be sub-mountainous, but if we consider the
temperature of the hottest month (July, with an average of 16.7 ° C) and the average annual temperature (6.8º), it
is getting closer to the low altitude mountain climate. July temperatures are 3-4 ° C higher than the rest of the
months and annual temperatures are 2-3 ° C higher than the areas with a sub-mountain climate. Warm days with
average temperatures above 10 ° C are less in Petrosani than in other regions considered colder.
Due to the industrialization of this area and human activities, the balance of the environment is weak. The
mining activity includes the coal extraction, transport, storage and its transformation into energy. These activities
are responsible for the pollution of the environment with sulfur oxides, nitrogen, suspended powders, soot and
carbon dioxide, especially in the surrounding areas where coal deposits are usually found. All these gas
emissions, once released into the atmosphere, affect both human health and the environment. During this study,
to monitor the temperature values, several temperature values were collected from different parts of the city,
with the help of 8 LM75A type sensors connected to a Raspberry Pi Zero device. The designed circuit ensures
the interconnection of 8 temperature sensors each with its own I2C® address, in order to determine the
instantaneous or average temperature in the place where it is located. This circuit can be connected to any device
that can communicate through the I2C protocol, in our case it is connected to a Rapberry Pi Zero board. The
main purpose of this circuit was the easy connection with devices such as arduino / raspbery pi (or other devices
with the ability to communicate through the I2C protocol) and obtain the most accurate temperature values. The
sensors were located in two different parts of the city, more precisely in the south and in the north, so that we can
determine different temperature values. The measurements were made over a period of three months, namely the
months of May, June and July, from which we chose different days to make comparisons between the values
from different parts of the city. The data read by the sensors are collected in a database for their verification,
validation and maintenance, and the results obtained are available to the users. In case of exceeding certain
selected intervals the device can be set to send warning messages to the user. The need to implement
environmental quality monitoring programs became clear when we became aware of the problems generated by
pollution, the risks to human health and the environment in general, the destruction of ecological balances,
ecological disasters, the ozone layer and global warming, all these leading to the change of environment and
more and more phenomena of severe intensity or more and more diseases. Monitoring the air temperature is very
important because excessive air heating known as hyperthermia and excessive air cooling known as hypothermia
affect good functioning of the environment and living organisms.
The created system is easy to use, friendly and thanks to the interconnection of the 8 sensors LM75A offers
precise data readings of the surface temperature we want to measure.
Key words: temperature, coal mining, changes, sensors, environment.
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Abstract : One of the main scopes for power systems is the ensuring adequate and secure electricity service through
intelligent planning, operation and reliability. In order to benefit today from the advantages of the intelligent
production of tomorrow, the connection between the real production and the processes based on digital data is
necessary. The devices using power electronic technology become a vital solution in many power system
applications. Nowadays technologies are generating solutions various increasingly for the energetically management
requirements. To face the energy market competitively the main challenge for energetically exploitation capacities is
based on reconfiguration activities. This goal will be achieve with special efforts, with major effects on economic
development and on general welfare.
As an EU member, Romanian exploitation sector is participant of the transition process, and also to attend the
achievement of the common objectives of the EU. It is indispensable for any country’s economy as for industries,
services and human activities. For avoiding some events as blackouts that can affect the interconnected power
systems, the system operators are seeking efficient solutions and tools for operating the power grid in good,
economical and regulatory conditions.
Technological advances can provide today an automated and better standardized process that achieves consistent
production levels from previously less efficient processes. Modern power systems are complex, interconnected and
involve thousands of busses and hundreds of generators. Power system protection devices also form an important
part of the system. Environmental as well as economic factors govern the installation of new power systems and. to
transport this power, new transmission lines construction are needed to meet the ever increasing load demand. We
want to emphases that bringing the Romanian energy sector at the high efficiency operating parameters of the
modern times can be realized through implementation the modern management system, smart metering and power
electronics devices, solutions which have a huge impact on future electrical supply systems and will lead to many
benefits, including financial ones, the challenges for a self-healing power grid in reliability, efficiency, security and
resilience of energy infrastructure.
Key words: energy, power system, transmission line, smart grid, management, power flow
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Abstract: The continuous development of the human society is in a close correlation with the increased
consumption of electricity. In the past few years, the thirst for electricity at a global level, has led both to higher
levels of pollution and the depletion of fossil fuels. For this reason, the issue of energy efficiency is a priority of
energy strategy at national and EU level. In this context, a solution to the above problems is to increase the rate
of production of electricity from renewable energy sources. Thus, the paper presents a study of wind energy as a
source of renewable energy, their modelling and simulation for the Motru area.
Renewable energy refers to forms of energy produced by the energy transfer of energy resulting from renewable
natural processes. Thus, the energy of sunlight, winds, flowing water, biological processes and geothermal heat
can be captured using various methods. Renewable energy sources include: solar energy, wind energy, energy
derived from biomass; water energy and geothermal energy.
Renewable energies, where the source of production is water, wind and solar radiation are an alternative to fossil
fuel energy for several reasons: they are inexhaustible, have a minimal effect on the environment, do not emit
greenhouse gases and do not produce waste, allow a decentralized production of energy adopted to local needs
and resources and offers important energy independence
The use of wind energy is becoming more attractive, the modelling and simulation of wind turbine systems
allows the study of the parameters that lead to increased capacities of electricity generation. It can be concluded
that in the design of the wind farm must take into account many factors but the most important are the area and
the climatic conditions.
The MATLAB-Simulink model can be further used in optimization and increase produced wind energy.
Renewable energy based on wind conversion systems needs an adaptive mathematical algorithm and an efficient
dynamic response control system to always be able to withstand the sudden change in wind speed.
Thus highly variable renewable sources, such as wind energy, depending on the wind speed variation, need
predictive control solutions for the energy produced to be maxim and constant.
Over the last decade, the installation of wind turbine farms worldwide has spread rapidly. The present paper
examined the current state of wind energy and presented the technologies related to this industry. Thus, the trend
is embraced and supported for renewable energy installations through the use of advanced materials that could
capture larger quantities of wind energy and with greater reliability, through the implementation of advanced
control and monitoring systems.
It should be emphasized that the dominance of environmentally friendly energy sources, which are economically
competitive over fossil fuel energy sources, is something that could benefit the whole of humanity in terms of
sustainable energy security development.
Key words: renewable energy, modelling, wind energy, wind farm, simulation wind turbine.
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Abstract: Investigating the fire type events is characterized by a high degree of complexity, due to the fact that it
has to find answers to aspects coming from multidisciplinary fields: technical-scientific, legal, organizational,
psychological, etc. The management of the findings, the analyzed samples, and the resulting data implies a series
of complex activities, based on the use of advanced procedures and techniques.
Fire investigation aims to determine the source of ignition and all the components that contribute to define the
cause of the fire, to assess the motivations of the involved persons and to decipher the mechanism of heat
transfer or burning processes that describes the propagation and development of a fire.
Often, in order to understand the mechanism of the pyrogenic phenomenon, the following approaches are used in
the current practice: technical-scientific expertises, reconstruction of the event on the field or in the laboratory,
sample analysis, and, last but not least, computer simulations.
This paper aims to highlight the role of the numerical models used in the field of fire safety, respectively in the
elaboration of the post-event, technical-scientific expertises, by presenting some results obtained from the
computer simulations, used to substantiate the fire mechanism and to formulate the conclusions.
A model is an approach to use quantitative information in order to mathematically describe how the
physicochemical processes involved by fire mechanism will evolve over time, under specific conditions. The
equations used to describe the flame amplitude or the movement of the air masses are simple algebraic
equations. The more complex fire models use multiple differential equations, which are solved simultaneously
using numerical methods. These require the use of a computer as well as the ability of the operator to accurately
describe the structure of the modeled space and its characteristics through a three-dimensional network (mesh).
The fire field model - Fire Dynamics Simulator (FDS) is one of the most popular numerical model used for fire
investigation.
In order to demonstrate the analysis possibilities offered by the use of numerical models in the field of fire
safety, respectively in the activity of post-event technical-scientific expertise elaboration, this paper presents
some computerized simulations for complex fire scenarios, made by INCD INSEMEX.
The first case describes a fire occurred in a household, residential building with its annexes, computer simulation
aiming to help the identification of the event causes. Following the results obtained by simulation for the two
hypotheses, Arson effect respectively electric short circuit, and by correlating the imprint of the event with the
multitude of analyzed data, it could be indicated as the ignition source, with high probability, the Arson effect.
The second case presented describes a fire that took place at a school, an event that had as a consequence the
total destruction of two buildings, respectively the significant damage of the third building of the school. The
information provided by fire simulations, along with visualization of the fire evolution in time, showed a good
correlation with the video sequences captured by surveillance cameras located both inside and outside the
building complex.
The virtual reconstruction of the space where the fire took place helps the investigators to more precisely identify
the behavior of this type of undesired event. Computerized simulation of the fire scenario using CFD
(Computational Fluid Dynamic) techniques can provide new insights into investigating these phenomena. These
simulations can reproduce the geometry of the site, reconstruct the combustion process, explain its development
and illustrate the motion of the hot gases and smoke. Moreover, they can describe the characteristics of the
combustible materials, the effect of ventilation or the impact of manual/automatic fire extinguishing systems.
By comparing the results obtained from the simulations with the conclusions drawn by the technical expertise of
the real scenario, we can obtain additional evidence that more accurately describes the evolution of the
combustion phenomenon and the migration of smoke and resulting gaseous products.
Key words: FDS, numerical models, fire investigation, technical expertise, Pyrosim.
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Abstract: Hydraulic oils play an important role in hydraulic systems and as a result, they have a number of
properties and characteristics that recommend them for such a task. An important property is the flammability
point, ie the temperature at which are created vapors that can ignite in the presence of a thermal source. The
combustion point and the self-ignition point are other thermal properties that define these types of oils. When
hydraulic oils are heated at fairly high temperatures for a sufficient period of time, the chains decompose,
forming other lower-chain hydrocarbons, some of them having a flammable character.
One of the most important uses of infrared absorption spectrometry is the identification, in quantitative terms, of
the structure of compounds from a substance, the analytes being either solid, liquid or vaporous. IR spectroscopy
is a classical technique which depends upon the interaction of infrared radiation with vibrating dipole moments
of molecules. It provides, with the exception of homonuclear diatomics and noble gases, a characteristic
spectrum for each substance. The transitions between the vibrational energetic states of atoms represent the
infrared absorption spectra, which is a band spectrum over which the transitions between energetic rotational
states overlap.
The FTIR-TGA Coupling is a technique that permanently controls the mass loss in a sample, as a function of
temperature and time, as well as the identification and recording of various compounds occurring during the
combustion process. This technique provides quantitative information for identifying compounds resulting from
the decomposition of the samples by combustion, namely the resulting gases.
This paper presents some researches on hydraulic oils, used in the technological process of splinting, cutting,
compacting of some metallic materials and waste processing, consisting of their analysis using the FTIR-TGA
coupling in order to identify flammable substances that can generate explosive events. Sample analysis for two
distinct hydraulic oils were performed using the Labsys Evo equipment coupled with a Fourier-TransformInfrared (FTIR) spectrometer, Nicoret IS 50 with TGA module.
A mixture of flammable gases has an explosive character in the range given by the lower explosion limit,
respectively the upper explosion limit. In the present research, the interest was that the gas mixture obtained by
the thermal decomposition of the studied oils does not reach the lower explosion limit.
As a result of the two samples analysis using the thermal analysis coupled with infrared spectrometry, the
specific TGA thermal analysis graphs were obtained. Identification of compounds resulting from burst samples
decompositions was possible by Fourier Transform Infrared (FTIR) spectrometry using the TGA module
resulting the corresponding spectra, showing the existence of substances found in the composition of oils used in
technological processes, namely: hexane, methane, ethene, cyclohexane, benzene, methyl butane, pentane etc.
To determine the period of explosive atmosphere forming danger, the volume of flammable vapors released in
the technological process for the two oil samples was determined. The mass loss resulting from the controlled
burning of the analyzed oils was correlated with the gases resulting from the IR analysis.
Using the same approach for the two oil samples, there were determined the following properties: the total
volume of gas mixture resulting from the thermal decomposition of the samples, the time interval in which the
released mixture presents danger of explosive atmosphere, the minimum explosive concentration, respectively
the lower explosion limit of the mixture.
The results of the research have shown that the method of analysis using the TGA - FTIR coupling has been
found to be appropriate in identifying substances/compounds resulting from decompositions of samples through
combustion, substances found in the composition of oils used in technological processes.
These substances may become hazardous in terms of explosion risk, so that after identifying the hazard situation
arising generated by these substances it is necessary to take measures to avoid the occurrence of undesirable
events.

9th International Symposium on Occupational Health and Safety – SESAM 2019
October 3rd 2019, Petrosani, Romania
Key words: FTIR-TGA coupling, thermal degradation, mass loss, hydraulic oil, waste.

9th International Symposium on Occupational Health and Safety – SESAM 2019
October 3rd 2019, Petrosani, Romania

ASSESSING THE HEAVY METAL POLLUTION LEVEL IN JIU VALLEY BY BIOMONITORING INFERIOR PLANTS - MOSS
Andrei SZOLLOSI-MOȚA 1, Maria PRODAN, Irina Vasilica NĂLBOC, and Sonia
Niculina ȘUVAR
1

National Institute for Research and Developemnt in Mine Safety and Protection to Explosion – INSEMEX, 3234 G-ral Vasile Milea, Petrosani, Romania, insemex@insemex.ro
Corresponding author: Andrei SZOLLOSI-MOȚA, andrei.szollosi@insemex.ro

Abstract: The analysis of the samples collected from residential areas and the proximity of the industrial areas of
Jiu Valley was carried out by means of induced coupled plasma optical emission spectrometry (ICP-OES) after
acid processing and mineralization of the samples. The pollution level has increased once with the industrial
development and acceleration of urbanization processes in the human society. Of the pollutant-generating
substances, heavy metals are of particular importance. The purpose of this paper is to highlight level of pollution
by heavy metals using moss (inferior plants) in order to determine the degree of bioaccumulation. From the
pollution point of view, zinc, cadmium and lead are of particular relevance, but the effects of other heavy metals
have also been studied. The pollution effects last for a long time in waste dumps, areas polluted with heavy
metals from fuel combustion processes, fossil fuels a.s.o. The analysis of the samples collected from residential
areas and the proximity of the industrial areas of Jiu Valley was carried out by means of induced coupled plasma
optical emission spectrometry (ICP-OES) after acid processing and mineralization of the samples.In Jiu Valley,
industry is mainly characterized by the activity of the mining industry, even if the extraction of coal and the
related industry has restricted its activity in the last decades. The production of electric and thermal energy by
combustion of fossil fuels along with transportation is an important source of air, soil and water contamination
with heavy metals. Elements selected for study are cadmium, lead, nickel, zinc, cobalt, copper, arsenic. The
sampling took place in the residential areas of Jiu Valley, but also near the industrial units.It was sought to cover
models around crowded roads, junctions and others less crowded points, industrial units, but also in areas more
distant and less susceptible to pollution.The used Inductively Coupled Plasma analysis method, is a method of
optical emission spectrometry. When plasma energy is given to an analysis sample from outside, the component
atoms are given a superior energy form. When the atoms return to low energy position, spectrum are released
and the emission rays that correspond to the photon wavelength are determined. The content of heavy metals
determined in the case of moss samples refers mainly to the atmospheric origin pollution (dry and wet
sedimentation) and generated by precipitation. By examining the concentrations of metals determined by the
analysis of the samples of moss, it can be observed that zinc is found in the highest concentration, and that it can
be generated from burning of fossil fuels, but also from the wear of auto components.Copper and lead are the
following metals in terms of concentrations found in moss samples, which may come from burning fossil fuels,
fuels, and component wear. The origin of the copper can also be explained by transport because the wear of the
vehicle's brake pads release a large amount of metal. The values of the other metals (Cr, Co, Ni, Cd) found in the
moss are lower, being generated from the processes of combustion and decomposition.
Keywords: heavy metals, moss, bio-monitoring, pollution, spectrometry.
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Abstract. Pipelines around the world are in danger due to ageing, deposits
and corrosion. Leaky fittings and cracks are an environmental hazard and
cause the loss of valuable resources such as drinking water, gas, or oil. The
pipelines may get corroded internally due to the nature of the fluid flowing
inside and due to various other factors. The environmental and societal
impact of infrastructure failure is a primary consideration for today’s
pipeline operators. Without implementing safety measures and having a
corrosion control program, corrosion makes transporting hazardous
material unsafe. There are many methods NACE (National Association of
Corrosion Engineers) recommends as part of a successful corrosion control
program to protect oil and gas pipelines. Coatings and linings applied to
pipelines whether above or below ground and often used in combination
with cathodic protection. Different linings may be used for internal
corrosion protection, provided the lining material does not degrade
following long-term exposure to the transported fluid, at the pipeline
pressure and temperature conditions.
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Abstract: As a result of the combustion of coal in the Paroseni Thermal Power Plant, large amounts of slag and
ash waste are produced. Slag and ashes are deposited in the Caprisoara Valley slag and ash deposits. Upon
completion of the deposit process, these landfills must be cleaned and reintroduced in natural circuit. An
important step in the process of reintroduction in natural circuit of the deposits of slag and ashes is the
implementation of some methods of revegetation. The chosen method must respect the main objectives of an
environmental management system. In this paper we will present a method for managing the process of
revegetation of the slag and ash deposits in order to reintroduce affected areas into the natural circuit. In recent
years, environmental issues are an integral part of the strategy of companies around the world. Each economic
unit strives to achieve and demonstrate, along with economic growth, a high level of environmental protection to
comply with environmental legislation. In this context, countries with high environmental standards are
interested in protecting them from competitors in countries where they are less severe. More than ever, it is
recognized that effective pollution control cannot be achieved exclusively on technological solutions but must be
addressed through an environmental management system integrated with the overall management of the
company. In many countries, the implementation of environmental management systems, although a voluntary
action, has succeeded in convincing not only to the obtained financial benefits (such as: identifying areas that
can bring savings, increasing production efficiency, finding new markets, etc.), but also by increasing
creditworthiness in obtaining bank credits, attracting investors and new beneficiaries. In present, the company's
focus on the introduction of environmental management systems (EMS) can be found at a global level. They
provide a structured and systematic way of integrating environmental issues into all aspects of a company's
business. The goal is not only to comply with environmental legislation and minimize financial risks, but also to
continually improve the environmental performance, thus ensuring a good image and a number of advantages in
the competitive market.
Key words: managemnet of revegetation, deposits, slag and ash.
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Abstract: Passive building has been defined by Wolfgang Feist, Passivhaus Institut, as being the building that
demand for heating must not be more than 15 kWh/m² year, and total consumption of primary energy should not
be more than 120 kWh/m² year. In this paper we strive to study at the concept of 'passive house' in the Finland.
Using the Passive House Planning Package (PHPP) software 2007 calculate the heating requirements for such a
House, depending on the latitude and climate conditions in the locality. For the study were selected 6 cities from
Finland placed to different latitudes and climatic areas. To determine the possibility of implementing the concept
”passive House” must be determined: required heating, cooling demand and primary energy demand. In order to
implement this concept should not exceed maximum limits. Finland, is a northern country located in the
Finoscandic region of Northern Europe. It borders Sweden on the west, Norway to the north and Russia to the
east, while Estonia is south, across the Gulf of Finland. The localities chosen for the study are located at different
latitudes in Finland and are Helsinki, Jyväskylä, Kuopio, Oulu, Sodankylä, Vaasa. The analysis was performed
after the office building model Amvic., Amvic building is structured as follows: ground floor, three floors and
attic. The structure and main functions of the office building Amvic are: on the ground floor there is a large open
space, secretarial and department office. In a separate area is a technique room. The first, second and third floor
have office space. In the attic there are five apartments Amvic.
Key words: passivhause, required heating, primary energy, climatic areas
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Abstract: The production activity in the food industry involves the passage of stages of the technological process
through which the raw materials are transformed into semi-finished products or finished products destined for
food consumption. Their processing involves the occurrence of waste at certain operations of technological
processes. These wastes can cause major environmental problems if they are not properly processed and
neutralized.
The study is about the smoking section of cold meats and meat specialties. The smoke required for the smoking
process is produced by a generator. The resulting smoke is ventilated into the atmosphere. The sampling of airflue gases, powder in suspension, organic compounds expressed in total organic carbon, was achieved at the
level of the exhaust pipe. The samples were taken both from the level of the burner pipe and the level of the
smoking cell pipe. In the chemical composition of the smoke, about 300 known chemicals have been identified,
and the most dangerous compounds identified were aromatic polycyclic hydrocarbons, especially 3,4benzpyrene.
The cumulative level of the emissions of powders in suspension resulted from the smoking section has a value of
0.0184 kg / h, which indicates that it is below the limit imposed by Order 462/93 (0.5 kg / h). The cumulative
level of emissions of organic substances, expressed in total carbon, from the smoking section has a value of
0.0016 kg / h, which indicates that it is below the limit imposed by Order 462/93 (3kg / h).
As a result of the investigations, it is found that the technological emissions, resulting from the combustion of
methane gas in the steam burners, but also the emissions from the smoker cells, have values that are registered
under the maximum limits allowed by Order 462/93, not constituting in aggression factors for the average air
factor. The emission level will not exceed the current limits registered in this area, as there are no additional
sources compared to the existing situation.
When the concentrations of one or more pollutants in the atmospheric emissions exceed the intervention
thresholds, it is considered to have an impact on the air, and when the concentrations of one or more pollutants
exceed the alert thresholds but are below the intervention thresholds, it is considered that there is a potential
impact on the air.
This has resulted in an analysis of the technological conditions in which can be obtained the best results
regarding the creation of safe and quality products in the conditions of using environmentally friendly working
methods. It is desirable to achieve economic development in harmony with nature, and people can meet the
demands of the present generation without compromising the ability of future generations to meet their own
needs.
Key words: environment, pollutants, meat products, quality, safety
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Abstract: Sprayed concrete is a traditional building material, but at the same time it represents a highly
innovative technology. The development of sprayed concrete includes material science and advances spraying
equipment technology. The performance and characteristics of sprayed concrete depend mainly on the condition
of its application, equipments, experience and competence of the crew performing the sprayed concrete
operation. This paper presents some aspects regarding a sprayed concrete operation that may have multiple
hazards due to the equipment, pressure value and the projection of rebound. In addition, the use of sprayed
concrete in underground mining works, involve an adequate ventilation in the application area. Special attention
has to be given to chemical admixtures and complementary products use in the constituent materials and finally,
in the composition of sprayed concrete. Using this technique in order to mobilize at maximum the strength that
develops in consolidated rocks around the underground work, lead to smaller loads that act on permanent support
and thus more economic and practical support system results. The particularity of the support made from mortar
or spraying concrete consists in the participation of the rocks themselves to achieve the bearing strength. Thus,
the rocks, from the object of the support, became themselves a means of support, basically rocks are selfsupporting. In the new formed system, sprayed concrete - rock, the latter has a decisive role in supporting the
underground works. The mixture spilled on the surface of rocks adheres very well and strengthens in a short
time, having a resistance and impermeability superior to conventional concrete. The sprayed concrete is
impermeable to water infiltrations at pressures of less than 0.6 to 0.8 MPa and can be used as a temporary and
permanent support. Sprayed concrete is an artificial conglomerate obtained by setting the homogeneous mixture
of aggregates, binder and water in certain proportions. In smaller proportions, other powdered materials are also
found in the sprayed concrete composition and a number of substances which modify, in the desired sense, some
physical-mechanical characteristics.
From the spraying operation can be linked different hazards due to both technical and technological factors, as
well as the human factor. As regards the underground personnel who are directly involved in the application of
sprayed concrete, they must wear protective equipment at all times and ensure adequate ventilation in the
application area, because spraying creates dust, mist and other substances that can contaminate the air. At the
same time, there is a risk to be protruding reinforcement fibers in sprayed concrete on the contour of
underground work and may constitute real dangers, as they can injure the personnel. To avoid this potential risk
(hazard) a simple solution is to initially apply a thin layer of unreinforced sprayed concrete. Special attention
must to be given to safety requirements and operation instructions provided by the equipment manufacturer and
the materials supplier. Admixtures and water reduction admixtures in particular, but also complementary
products, are generally considered to be harmful to humans and to the environment. Accelerators based on
silicate have a high alkali content and require personal protection against skin and eye irritation; risk of alkali
silicate reaction and leaking water soluble portions occurs. Accelerators based on aluminates (alkaline) are
caustic and require personal protection against skin and irritations. Alkali-free accelerators are preferred because
they are less hazardous and provide a better working environment.
The used spraying methods have different influences on the underground working environment. Thus, the use of
the wet-mix spraying method has a positive effect on the air quality in the working face and no air pollution was
observed, if additions or alkali-free accelerators are introduced in sprayed concrete, then the work environment
improves significantly. Rebound of the sprayed concrete consist mostly of aggregates, and its impact on the
environment is not relevant. Modern sprayed concrete technology provide important contributions to protecting
the environment and contributes to the safety of the entire working environment. Advanced equipments allow
underground personnel to work from the safe distances to working face and as a consequence the accidents that
may occur or health problems, can be reduced to a minimum.
Key words: sprayed concrete, ventilation, rebound, safety, underground.
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Abstract: Access to adequate water supply systems is crucial for a sustainable future. Climate change is expected
to exacerbate water shortage problems not only in European regions but also worldwide. Water recycling is
considered as an important measure of adaptation to the state of deficiency. The European Environmental
Agency reported that in the future, the main Mediterrean water basins will be affected by an increase in water
stress levels. About half of the EU Countries, which represent about 70% of the entire population, are facing the
problem of "water stress", due to the scarcity of water resources and the reduction of its quality. The
reuse/recycling of treated wastewater for domestic purposes (bathrooms, showers and sinks) or/and agricultural
purposes can be considered an interesting water supply, completely independent from seasonal drought and
meteorological variability and able to cover the peak of water demand. However, in some countries, recycled
water is also used for drinking purposes (of this approach is sustainable where the tecnology can guarantee
adequate water quality).
Concerning agriculture, there are two types of agricultural water reuse: direct reuse, when a dedicated pipeline
allows the conveyance of the wastewater treated to the agricultural land; an indirect reuse, when the wastewater
treated is discharged in waterbodies that are used for irrigation.
The paper reports the results form a study that analized 23 WWTP belonging to the Lambro-Seveso-Olona area
in order to check the possibility to use the produced treated water in the agriculture sector. In the case of direct
reuse, the adoption of a filter-flocculation system can guarantee compliance with the reuse limits for biological
oxygen demand (BOD 5 ), chemical oxygen demand (COD) and SS parameters. In case of indirect reuse, the
limits for COD, BOD5, SS, nitrogen and phosphorus, E. coli to be respected in Italy, are intermediate between
those imposed by the D.M. 185/2003 or Regional Regulation and those of Legislative Decree no. 152/06 for
releasing in surface water, according to the dilution ratio between discharge and flow of the irrigation canal.
Taking into account the obtained results for the proposed case-study, the preferential scenario of intervention is
the indirect reuse of wastewater through irrigation canals: the discharge limits for COD, BOD 5 , suspended
solids, total nitrogen and total phosphorus essentially coincide with those for discharge into surface waters.
The direct reuse of treated wastewater would involve the adoption of very expensive treatments for the removal
of specific pollutants (i.e. surfactants).
There are many interventions that are considered useful for the purpose of promoting the development of an
enhanced water recovery and recycling: legislation improvements, modification in the water storage
management, prevention in pollution discharged into sewerage systems, improving the efficiency of WWTPs,
incentive the adoption of rainwater storage tanks and interventions for the separation of gray water, establish a
"blue certificate" for financing investments.
The final conclusion is that adopting multidisciplinary evaluation criteria can be useful for a sustainable
verification of the present way to manage wastewater and their re-use.
Key words : agriculture; water availability; wastewater reuse; sustainability.
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Abstract: Atmospheric pollutants are generated by a series of anthropic activities and natural processes. When
feeding large amounts of polluting species into the atmospheric layer, the issue of air pollution phenomenology
is stated. Atmospheric pollution implies a risk generated by exposure to harmful substances (under different
forms of aggregation) for all living organisms in the biosphere.
Due to massive refurbishment and the choice of best available techniques at European Communities level, it was
possible to reduce certain concentrations of polluting species allowing a deceleration of air pollution phenomena.
Following steps and efforts made, there still are exceedances of some air pollutant concentrations in certain
areas.
This paper aims to identify the possibility of using an alternative method of determining air quality compared to
currently used reference methods.
The transport, diffusion and transformation of pollutants into the atmosphere (transmission) from source to
receiver is accomplished by physical and chemical processes that are inherent to atmosphere in the boundary
layer, which implies knowledge of transport, diffusion and transformation mechanisms, as well as of the
atmospheric factors involved. The objectives of immissions monitoring derive from the need to be aware of the
status and evolution of concentrations related to a clean air.
The question of checking the advantage of using a single determination to obtain the pollutant species and gas
concentrations by means of mathematical / statistical tools, with compensating the cross interferences, is stated.
Currently, carbon oxide concentration is determined by non-dispersive IR spectroscopy, nitrogen oxides are
determined by chemiluminescence and sulfur dioxide is determined by UV fluorescence, these being the
reference methods.
To achieve the results highlighted, gas concentrations will be determined both by the reference methods and by
an alternative method involving Fourier-transformation infrared spectroscopy, setting alternative criteria for
ensuring quality of the method.
Expected results involve data processing, obtained from field measurements of polluting species (CO, NOx
SO 2 ), by statistical instruments (repeatability / reproducibility limit, bias, accuracy and uncertainty of
measurement) and framing the results within performance requirements set by specialized literature in order to
use modern methods for quantifying the level of air pollution.
In the field of environmental protection, the use of equipment based on FTIR technology is very important, in
order to monitor several species of gaseous pollutants, considering that the equipment is reliable and very
precise.
It is recommended to use analyzers based on FTIR technology both in conventional monitoring schemes and in
the case of accidental pollution, where these analyzers have the ability to identify and quantify new polluting
species that can be extremely dangerous to both human health and biosphere as a whole.
By being in the know regarding pollutant levels, various air pollution control technologies and strategies can be
developed in order to reduce air pollution, also designing effective and economically efficient air pollution
control strategies for human protection.
Keywords: pollution, comparative measurement, Fourier Transformation, reference methods, uncertainty
accuracy.
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Abstract: When conducting a research concerning the propagation of a shock wave generated by the detonation
of civil use explosives, the first thing that comes to mind should be if the detonation process takes place in an
obstacle-free field, or the area has obstacles such as rocks, metals structures, wood etc, obstacles that can and
will influence the final results, the shock wave curve being obturated by it. On one hand, the paper presents the
experimental results obtained after the detonation of a freely suspended load, placed at 0.5m above a concrete
surface. On the other hand, it compares the values of explosion pressure as shock wave, measured on 4 sensors
linearly disposed at the same elevation to the ground, at a distance of 2,3,4 respectively 6 meters from the
explosive charge. These values are determined through computerized simulation, using ANSYS AUTODYN
software, by virtually reproducing the real scenario.
Knowing the maximum values for the air pressure wave is important for the preliminary evaluation of the effects
of an explosion with detonation (by energetic relation to the TNT equivalent) on the structures and on the people,
the limits being known in the literature, but also by the investigations conducted by the INCD INSEMEX for
elucidating the causes of industrial or domestic explosions. In these cases, computer simulations, previously
calibrated on physical models, become very useful tools for assessing the damage, for approximating with a high
degree of accuracy the energetic value of the explosion, going in the opposite direction and finally getting to
express quantitatively the combustible substance that was involved in the investigated explosions.
Following the two experiments (real and virtual), one can conclude that computerized simulation proves to be a
very useful instrument in an a priori evaluation of hazardous situations/utility of peak values for shock wave, by
allowing the user to develop prevention measures/optimization of the analysed processes and also in further
investigations.
The data presented in the paper show that computer simulations allow the user to obtain the maximum explosion
pressures, for various configurations (quantities of explosive materials, distances), to be used in preliminary
evaluations of dangerous situations, respectively for estimating the characteristics of the substances involved in
the investigation of post-factum explosions.
For the results of the overpressure of detonating a mass of 280g TNT it is estimated that this explosion could
cause lung damage for persons less than 3m away, or punctured ear drum to people caught less than 6m away, at
the same time being able to estimate the deterioration of unreinforced buildings.

Key words: explosion, modeling, ansys, virtual simulation, shock wave, load, hazard
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Abstract: The paper highlights the result of the critical analysis upon criteria regarding the safety of
explosives based on the quantification of risks specific for handling explosive materials, for the proper criteria
selection and for defining the integrated concept “how safe is safe enough?”, applicable to complex work
systems whose activity object involves the use of hazardous substances such as explosives for civil use. In this
regard are conceptual and applicative presented judicial precedents and standards which are used for establishing
risk acceptance criteria. These data and information are represented graphically along a series of logarithmic
scales which ensure an objective manner for risk quantification based on scientific reasoning, real information
derived from a data base which is specific for a deep knowledge of morbidity indicators recorded over an a
statistically acceptable. In 1999, the DoD (Department of Defense) sponsored the initial development of risk
criteria for use in risk-based management of explosive materials. Initially, these criteria were to be used on a trial
basis for decisions associated with siting of explosives facilities. To support the development of these criteria,
various data relating to risk-acceptability were gathered from a variety of sources. To be compared, this data
needed to be accumulated in a common format. This need led to the development of the Universal Risk Scale.
The Universal Risk Scale proved to be a valuable tool in reaching consensus within the Risk Based Explosives
Safety Criteria Team (RBESCT) on the risk criteria used for siting explosives facilities. The scales have also
been used to compare relevant data to assist policy makers in selecting appropriate risk related criteria in other
areas. As the use of risk-based techniques expands within the area of explosives safety, and into other areas
where hazards to the public reside, further research is needed to support the development of risk criteria
applicable to these areas. According to the Risk Assessment Methods (Fig.1): Qualitative: Risk assessment are
often subjective and based on judgments; Quantitative: Risk assessment are based on the best available
information including accident history, physical science, test results, expert judgment and statistics.

Figure 1. Risk Assessment Matrix
Key words: risk criterion, explosive for civil use, generalized risk scale, governmental standard
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Abstract: The article presents the theoretical and practical research results regarding the development of the IT
and methodological infrastructure for assessing the parameters which define explosive substances. The software
us intended for estimating, based on the chemical composition of substances, parameters which define such
substances (detonation velocity, detonation energy, detonation pressure etc.), as well as for determining the
probability of explosion. The scientific research has been carried out within the Project PN 19 21 02 02/Phase
1/2019 – NUCLEU Program/2019-2022 entitled “Developing the technical and methodological infrastructure for
testing and assessing safety parameters specific for civil use explosives and pyrotechnic articles”. EXPLO5 is a
specialized software which allows to solve thermo-dynamic equations between different reaction products in
order to determine the balance composition, having incorporated a filtering algorithm for estimating JonesWilkins-Lee (JWL) state equations coefficients which are used for calculating the detonation energy of
explosives. The paper highlights a series of thermodynamic parameters, using established thermodynamic
functions (BKW EOS, Modified BKW EOS and EXP-6), which were obtained by computerized numerical
simulation on several types of explosives (ANFO, HMX, RDX and Nitrocellulose), as well as CO2 (to determine
the Hugoniot Shock). For example, implemented the „golden-section search“, technique to find the minimum of
the merit function Y(D): the first step in the minimisation is to make an initial scan through a range of detonation
velocities (maximum and minimum detonation velocities and step are specified by user) to check whether a
minimum (or more minima) exists, and to bracket the minimum (Figure 1a). Once the minimum is bracketed, the
minimiser search for the exact location of minimum and detonation velocity corresponding to that minimum
Y(D), Figure 1b.

a. Initial scan and Y(D) bracketing (D max =5500 m/s,
b. Full minimisation and determination of sonic
D min =4000 m/s, No. segments = 6
point
Figure 1. Determination of self-propagating detonation velocity of ANFO
Key words: thermodynamics functions, detonation parameters, thermo-chemical prediction, software
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Abstract: Fires caused by human activities are one of the main causes of losses in terms of both human lives and
material and economic capital. To prevent these losses, it is necessary to perform the needed activities of
research in the area of industrial fires, as such one of the methods of achieving this, is to perform computer aided
numerical simulations of fires. By this process of computational modelling, we can determine the causes of the
fires, and the mechanism by which the fire has propagated and developed. Also, numerical modelling of fires,
can help in the development of procedures, and norms, which we can implement, to protect the personnel and to
prevent material and economic losses.
To better understand the evolution of fires, it is necessary to perform the necessary scientific research in this
area. One of the possibilities of research on this issue, is the numerical simulation of the fires, using specific
computational tools, available for this purpose. These computational tools can be of two type: software and
hardware.
The hardware part of this is represented in the form of computing devices available, and the software component
that is installed on the computing hardware, and these two components are used to perform the computational
modelling of fires, and the visualization of the results.
In this paper, we will focus our attention on the Fire Dynamics Simulator version 6.7.1 of the software package.
Virtual computer modelling of events such as fires with an increased hazard level, provide possibilities for
estimating the risks related to occupational health and safety, to the environment, buildings, material losses etc.
Taking into account the technological progress from the past years concerning the computing power, there can
be concluded that the virtual simulation of complex pyrogenic processes may be performed very well and the
results obtained are close to the reality.
This paper was developed within the Nucleu-Programme, carried out with the support of Romanian Ministry of Research and
Innovation, project no. PN-19-21-01-05, project title: Fundamental research and computer simulations on the initiation of
explosive gas mixtures by potential sources of ignition of a different nature (in Romanian: Cercetări fundamentale și simulări
computerizate privind inițierea amestecurilor gazoase explozive prin surse potențiale de aprindere de natură diferită).

Key words: modelling, fire, protection, computer
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Abstract: Carcasses of electrical or non-electrical equipment operating in potentially explosive atmospheres
must provide a certain degree of protection against access to hazardous parts, penetration of solid bodies and/or
water penetration, which must be tested according to the specifications of the Ex protection types.
Normal protection classes are indicated by the international IP code followed by two characteristic digits
referring to the protection against penetration of solid foreign bodies and water protection, followed by optional
letters if required by the beneficiary according to the imposed conditions of use.
Within the ENExEMEIP laboratory, have been developed laboratory tests to verify the first characteristic figure
of the standard degree of protection according to the standardized European method. In the paper is presented the
test stand of the large gauge equipment, a stand made with state-of-the-art equipment that provides the necessary
performance for the accreditation of the test according to the standardized requirements.
The stand is composed of a heat-insulated bulkhead with a double hopper, vibrator and air injector, as well as a
suspension particle recirculator which agitates the talcum powder and maintains it in suspension in a
temperature-controlled environment, and pressure.
Both the vibrator and the air injection system are controlled by the PLC, the vibration times and air injection
being precisely predetermined to ensure that the dust is brought into suspension and directed to the recirculation
absorber wells.
For temperature control, a heating battery is placed on the talc recirculation system with PLC temperature
control, which ensures temperature stability in the test chamber with an accuracy of +/- 1°C and drying of the
talc powder suspended.
The dust recirculation system uses a special design turbine for solids recirculation, and the flow is controlled by
the PLC by varying the supply voltage frequency to two preset values, one for heating and drying and the other
for the test flow rate.
Extraction flow control is performed by a PLC with frequency converter for supply voltage of the vacuum pump
motor using flow sensors and pressure sensors. The sensors are interleaved on the extraction system, which feeds
the computer and related software, the latter sending a PID signal to the PLC.
At the same time, the software also performs the logger function, recording the flow, pressure, temperature and
time values for the test, and the data can be used to plot the test chart for the test report.
Finally, it can be said that the system is fully automated, making the test dependent only on introducing the test
time into the software after a preliminary flow test, and then with the START button, the software will self-test
and stop the equipment at end of the test.
Checking dustproof protection to equipment used in areas where explosive atmospheres generated by
combustion dust may occur is particularly important for assessing compliance with the requirements of the
ATEX Directive, as this protection is a basic requirement for explosion protection.
Keywords: technical equipment, normal degrees of protection, explosive atmospheres
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Abstract:This paper approaches the location, manufacturing and operational safety of the equipment for digging
the de-aeration well, which represents an underground hydro- technical work meant for evacuating the air from
the water conveyed through the underground mine shafts. For this purpose, in accordance with a series of
theoretical and experimental researches, the technical solution for carrying out this objective has been
elaborated. The solution considers the special conditions determined by altitude, location, available space, lack
of electrical energy, difficult access, etc.
For these reasons and with a view to provide the general manufacturing quality and operational safety of the
metal tower of the digging equipment, a series of theoretical calculation elements have been used together with
the modelling and simulation of the stress occurring within the metal structure of the tower and the use of
various software for similar situations. Comparing the results given by the previously mentioned approach
represents the main topic of this scientific research. The pit-head frame, 3D-displayed in the utility software
Solid Edge, represents a mixed metal structure, mostly removable, made of L160 and L100 angle profiles,
gussets and connecting elements put together through welding, but mainly through screws. It is a metal structure
including three sections, with a square section whose side measures 5 m and a functional height that reaches the
mounting bridge of the 16 m hoisting sheave.The calculation performed on this metal structure involves the
analytical determination of stresses and, implicitly, of safety coefficients, which represents a calculation
verification of the metal structure; the analytical calculation also analyses the connection between the metal pithead frame and the anchorage cables together with the stress systems; the determination of the stresses and
distortions in the method of the finite element, while using two calculation software, Cosmos and Abaqus;
comparing the results through putting into practice the specified methods and interpreting the results. The 3Drepresentations that employ assisted designing used by Solid Edge allow the determination of the geometrical
characteristics of the critical sections required in order to perform the analytical calculation. Meanwhile, this
representation constitutes the basis for the digitization of finite element calculation. The calculation model with
the geometrical sizes of the pit-head frame in which the stress acting upon the metal structure is determined. The
forces exerted on the frame are the following: technological forces belonging to the hoisting cable, in the case
the stuff is extracted by bucket and in the case the movable bridge is removed, these forces being transmitted to
the pit-head frame through the bearings of the hoisting sheave and mass forces given by the weight of the frame
and the components mounted on it. Maximal technological forces, applied in the symmetry centre of the hoisting
sheave and transmitted to the frame through the two bearings of the hoisting sheave, are calculated for two
situations: the first one dealing with the transportation of the rock or stuff by bucket, while the second one for
putting on or removing the movable work bridge. The finite elements structural analysis performed in Cosmos
Design Star program allows the following types of analyses: linear and nonlinear static analysis; modal analysis,
specific frequencies and vibration modes; buckling calculation; linear and nonlinear, permanent and transitory
heat transfer; fluids flows; electromagnetic analysis. Linear static analysis, applied to the metal structure of the
pit-head frame, deals with the following hypotheses: the static character of loadings application; the hypothesis
of the linearity between loadings and the response issued by the body. The goal of this work is to carry out the
verification calculation of the metal structure of the pit-head frame, both through a classical analytical
calculation and through the method of the finite element. The metal structure of the pit-head frame is modelled
as a plane framework that represents a simple, undetermined static system, loaded with the technological forces
that come out within the extraction cable and with the mass forces given by the weight of the frame.
Key words: Metal structure, simulation, 3D modelling.

9th International Symposium on Occupational Health and Safety – SESAM 2019
October 3rd 2019, Petrosani, Romania
¶
¶
¶

BEST PRACTICES TO IMPROVE CONSTRUCTION SITE SAFETY, IN THE
SPECIFIC CONDITIONS OF PROCESSING PLANT BUILDING
¶

Blagovesta VLADKOVA
¶
University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia, Bulgaria, e-mail (b_vladkova@yahoo.com)

¶
¶
Abstract: Abstract. Construction and installation works for large industrial sites are a major challenge both in
terms of implementation of deadlines and ensuring healthy and safe work conditions. Force majeure
circumstances that require rapid and adequate response often occur in complex objects. Construction site safety
is one of the most important things during a construction project. The main reason is the accidents that occur.
Presented paper’s target is to give more light to some good practices, which can lead to health and safety
improvement at work. Author experienced such practices in specific conditions during processing plant
construction. Such facilities characterize with installation of large scale special mineral processing equipment,
including work in explosive atmosphere. What is more, very often outdoor work in severe weather conditions is
performed. Another very important and at the same way heavy to handle is coordinating of many people,
working for contractors and subcontractors. Some of the most important factors in such practice, which have a
key role in the successful realization that type of project will be discussed.
Key words: OHS, construction safety, accidents, mineral processing plant

