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Purpose. To identify the promising ways of improving the labor protection and industrial safety level at enter-
prises of Ukraine.

Methodology. Study of problems and promising ways of improving the labor protection and industrial safety level
was performed by way of examining and theoretical analysis of the following issues:

- statistical data on occupational injuries in Ukraine and 9 EU countries (Austria, the UK, Germany, Denmark,
Norway, Poland, Hungary, Finland, France), countrywide for the period of 2011—-2015;

- legal and regulatory framework of Ukraine and the EU on labor protection and industrial safety;

- curriculum programs of training specialists in the field of labor protection in Ukraine and the EU (by the ex-
ample of the Republic of Poland).

Findings. There were analyzed structural causes of accidents and statistics under the main indicators of industrial
injuries at enterprises of Ukraine and EU countries. Based on the analysis of the legal framework of Ukraine on labor
protection there were identified problems, related to the introduction of complex amendments to legal and regulatory
documents and their quality that directly affect human security in manufacturing environment. A comparative analy-
sis of educational programs for the preparation of students of higher educational institutions in Ukraine and EU
countries was performed (by the example of the Republic of Poland) in matters of labor protection and industrial
safety. Problems were identified that may increase the occupational risk level at enterprises of Ukraine. There were
also proposed priority measures of legal and organizational nature for increasing the labor protection and industrial
safety level in Ukraine.

Originality. A system of automated filing and control of amendments in the legal and regulatory acts on labor pro-
tection and industrial safety was developed for the first time. Relationships between the labor protection level and
reforms in the legislative and educational systems were analyzed.

Practical value. Survey results can be applied for the creation and implementation of the state automated system
meant for accounting and control of amendments in the legal and regulatory acts on labor protection and industrial
safety, both in Ukraine and in the EU countries.

Keywords: /abor protection, occupational injuries, industrial safety, professional risk, legal and regulatory framework,
higher education

Introduction. Sustainable path of social evolution in- bor, providing a framework for their safe operation, and
volves the continuous development and improvement of also forming the educational and cultural level of society
economic, social and other systems of a particular coun- which produces and sells certain goods and services.
try. The legal and regulatory framework is at the founda- According to Article 1 of the Law of Ukraine “On la-
tion of this process, in particular for the protection of la- bor protection”, labor protection is a system of legal, so-

cio-economic, organizational and technical, sanitary-
© Bochkovskyi A., Sapozhnikova N., Gogunskii V., 2017 hygienic and medical-preventive measures and means
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aimed at preserving life, health and labor ability rights in
the process of labor activities. In accordance with the
above, the following principles of ensuring occupational
safety (minimization of occupational risks) were allo-
cated in rank order:

- legal,

- management;

- organizational;

- orienting;

- technical, etc.

Legislative principles (legal actions) are not acciden-
tally highlighted foremost, since the legal and regulatory
framework is the first order instrument to secure em-
ployees in a production environment.

However, the safety of employees even more so also
depends on the understanding of the importance of pri-
vate and public security and labor culture by every per-
son. This understanding, primarily, is formed in the
process of obtaining special education and directly de-
pends on its quality.

So, it is clear that certain systemic changes in a state
are closely associated with both changes in the legal
framework and with the appropriate changes in the edu-
cation system. Experience in the development of eco-
nomic systems in the developed countries has proved
that the increasing level of labor culture at the same time
increases the level of efficiency and safety of production.
However, in Ukraine the situation with the required
level and quality of labor protection and industrial safe-
ty, both in terms of production and especially at the
stage of young specialists training in educational institu-
tions, is of problem.

Within the FEuropean integration processes in
Ukraine, the legal framework for the protection of labor
and the corresponding training of specialists are undergo-
ing significant changes. These processes, at their core, are
not of a profound, scientifically-based and comprehen-
sive nature, but occur as occasionally and isolated, which
in turn may lead in the near future to a sharp increase in
the number of cases of occupational traumatism, occupa-
tional diseases, industrial accidents and catastrophes. So
it isto highlight the modern problems in the field of health
and offer their solutions urgent right now, before these
processes are irreversible. This will allow adapting the ex-
isting system of labor protection to European require-
ments within a short term and painlessly.

Analysis of the recent research and publications.
Problems and perspective ways of labor protection and
industrial safety development in Ukraine and the EU
were examined in the following scientific works [1—4].
However, the analysis of these studies revealed a certain
number of unresolved problems and deficiencies.

Thus, in works of A.A. Netrebskyi, there was per-
formed a comparative analysis of occupational risk lev-
els in Ukraine and EU countries on the major economic
activities, as well as trends reducing the level of labor
protection in Ukraine and priority directions of its in-
crease. However, at the same time, virtually no attention
has been paid to the analysis of legal and regulatory base
of Ukraine and EU countries on labor protection, as a
fundamental base for its security, and the problems of
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professional education are considered in a very narrow
branch format, without linking them to the European
education reform.

The article [1] analyzes current trends of occupa-
tional risks and hazards in Ukraine and the world, con-
vincingly demonstrates the relevance of occupational
health and safety as essential elements of sustainable
development of society, highlights the modern problems
of labor protection development in Ukraine as a science.
However, given the systemic changes that have taken
place in Ukraine in recent times, most of the proposed
priority ways of improvement of labor protection and
industrial safety need to be adjusted towards the Euro-
pean integration processes.

In the paper [2] there were quite carefully considered
problems of security and quality of legal and regulatory
framework of Ukraine on labor protection, but only for the
food industry enterprises, which cannot be considered ob-
jective for other industries and the state system in general.
In addition, problems indicated in the study are not con-
sidered in the context of the education system reform.

In articles [3], there was performed an analysis of
training in the field of labor protection in the EU and
noted importance and interrelationship of the education
system reform in matters of improving the level of labor
protection at the enterprises. Howeyver, it is not clear
how to implement positive achievements and methods
in other countries, in particular in Ukraine, in the con-
text of the existing legal and regulatory framework and
educational programs of specialists training.

The paper [4] shows the positive effect of improving
the level of labor protection at enterprises through the
introduction of appropriate European standards. How-
ever, questions of training ensuring this effect in practice
were not considered.

The main drawback of a considerable part of the
analyzed studies can be considered as follows:

- lack of an integrated approach to the problems of
labor protection and industrial safety in Ukraine on the
path to European integration;

- rapid loss of relevance, given the dynamics of
changes in the legislative, educational, socio-economic
and other state systems in Ukraine in recent years.

Objectives of the article. The aim of this work is iden-
tifying the promising ways of improving the labor pro-
tection and industrial safety level at enterprises of
Ukraine.

It is necessary to solve the following tasks to achieve
this goal:

- to perform a comparative analysis of the structure of
reasons of industrial accidents in Ukraine and the EU;

- to identify problems of Ukrainian legal and regula-
tory framework in the field of labor protection and in-
dustrial security adaptation up to European standards;

- to analyze the system of professional training in the
field of labor protection and industrial safety in Ukraine
and the EU;

- to define the priority ways of development of labor
protection and industrial safety in Ukraine.

Presentation of the main research. According to the
Association Agreement with the EU ratified by the Verk-
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hovna Rada in 2014, Ukraine has undertaken obligations
to implement provisions and requirements of the Euro-
pean Directives on labor safety and health in the national
legislation. These requirements are spelled out in Arti-
cles 419—425, Chapter 21, Section V “Economic and
Sectoral Cooperation” of the Agreement, as well as spe-
cific requirements regarding the timing of implementa-
tion in Annex XL Part “Labor Health and Safety”.

The Agreement is certainly a positive step towards
improving working conditions at the enterprises of
Ukraine, intended to affect positively the dynamics of
changes in decrease of actual level of industrial trauma-
tism and professional diseases. For good reason, the au-
thors emphasized the word “actual level”, as it is no se-
cret today that most enterprises quite often hide the fact
of occurrence of “minor” accidents resulting in death or
injury of an employee.

However, the expected positive changes might be
possible and give a significant effect only in combination
with another, more progressive European approach to
the system of occupational health and safety manage-
ment, as well as corresponding changes in minds of each
employee.

Progressiveness of the European labor safety man-
agement system is based on a process of prediction,
evaluation and further management of occupational
risks with the purpose of their elimination or minimiza-
tion. The Ukrainian system, which was founded and is
still being operated in most national economy enterpris-
es virtually unchanged since the Soviet times, is based
on performing analysis of accidents that have already
occurred at the enterprise, with the subsequent develop-
ment of measures for their future prevention. In other
words, the European system of professional safety and
health management is based on the methodology of risk
prevention, but the Ukrainian one is based on the devel-
opment of safety measures and means, to prevent the
occurrence of further accidents, which have already
happened de facto.

But, despite this fundamentally different approach to
occupational risk management, statistical data regard-
ing the distribution of occupational injuries cases by
major types of accidents in Ukraine and the EU are al-
most identical (Table 1).

The fact can also be stated that the main reason of
accidents is the intentional and unintentional failure to
comply with the requirements of legal and regulatory
acts for labor protection on the part of both an employee
and the employer [2, 6, 7]. According to the Ukrainian
classification, such causes relate to the structural ones.

On the other hand, by the main indicators of the se-
verity of injury, such as the coefficient of fatal cases fre-
quency (Cgy), the ratio of the number of fatal accidents
to the total number of registered accidents, Ukraine is
far ahead of the EU (Tables 2, 3).

So, the value of the coefficient of fatal cases frequen-
cy rate (per 1 thousand of employees) in Ukraine is al-
most 3 times higher in comparison with the average one
for EU countries (Table 2).

The ratio of the number of fatal accidents to the total
number of registered accidents (the figure recommend-
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Table 1

The distribution of occupational injuries cases by major
types of events that led to accidents in Ukraine and EU
countries [5, 6]

. EU
Types of events Ukraine countries

Fall of a person, % 30 27
Fall, collapse, collapse of
objects, materials, rocks, 17 14
soil, etc., %
Action of moving,
flying, revolving items and 15 18
details, %
Electric shock, effect of
temperatures, 5 4
hazardous and toxic
substances, %
Intentional homicide or
injury inflicted by 4 2
another person, %

Table 2

Value of the coefficient of fatal cases frequency rate
(per 1 thousand of employees) in EU states and
Ukraine [6, 7]

Countries Coefficient of fatal cases
frequency (Cgy)

Austria 0.061
Great Britain 0.01

Germany 0.018
Denmark 0.028
Norway 0.02

Poland 0.067
Hungary 0.056
Ukraine 0.117
Finland 0.07

France 0.016

Table 3

The ratio of number of fatal accidents to the total
number of registered accidents in the EU and in
Ukraine [6, 7]

Countries The ratio
Austria 0.057
Great Britain 0.014
Germany 0.8
Denmark 0.024
Norway 0.8
Poland 0.7
Hungary 0.54
Ukraine 10
Finland 0.07
France 0.16
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ed by the ILO) in Ukraine exceeds the average for EU
countries by 100 times (Table 3).

Thus the question arises, why, despite the same
causes of accidents, their severity indicators differ so
much? The answer to this question is to be found in the
context of two interrelated planes.

The first one relates to the quality of legal and regu-
latory framework of Ukraine on labor protection, which
should be understandable not only for performance, but
also quite comprehensive in terms of functioning of pre-
ventive mechanisms.

The quality of legal and regulatory framework is pro-
vided through the process of systematic implementation
of comprehensive positive changes. This is a very diffi-
cult and responsible process, because errors made when
changing the legislation will inevitably affect the overall
labor safety and greatly imped it.

Legal and regulatory framework of Ukraine on la-
bor protection consists of more than 10,000 legal acts
and is one of the largest and extensive in the legal sys-
tem of the state. All legal acts of Ukraine on labor pro-
tection are interrelated in one way or another, so to im-
prove the situation in the field of labor protection and
industrial safety means to promote an integrated ap-
proach. Such an approach means that altering a single
document at the same time leads to changing of several
others. However, in practice, these changes have oc-
curred discretely and in isolation in the recent past.
Here are just a few examples of existing changes in the
Ukrainian legislation.

On the 1% of January, 2016, in the framework of the
Agreement implementation, GOST 27331-87 “Fire-
fighting equipment. Classification of fires” was replaced
by DSTU EN 2:2014, “Classification of fires”, which is
actually a Ukrainian copy of the European standard EN
2:1992; EN 2:1992/A1:2004, IDT “Classification of
fires”. The replacement was carried out based on the
Order of Ministry of Economic Development and Trade
of Ukraine Ne 1494 “On adoption of European and in-
ternational normative documents as national standards
of Ukraine, amendments to national standards of Uk-
raine, the abolition of national standards of Ukraine and
international standards in Ukraine” dated 30.12.2014.

The new Ukrainian standard, as the previous one, de-
fines 5 classes of fires, depending on the material that is
burning: A, B, C, D, and the new F class, which includes
a fire associated with combustion substances used for (in
process of) cooking (vegetable and animal oils, fats). That
is, the new standard does not only provide, as earlier, the
definition of separate classes of fire accompanied by the
burning of energized electrical equipment (according to
GOST 27331-87 class E), but also introduces a new class,
which essentially duplicates classes A and B in terms of
firefighting means chosen. The introduction of the new
standard is facing a sharp increase in the number of inju-
ries, including the fatal ones, that occurred due to the oc-
currence and liquidation of fires associated with burning
of electrical installations. The importance of this issue is
determined by statistic data. According to them, one of
the main causes of fires in Ukraine is connected with the
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short circuit and, accordingly, burning of particularly
electrical installations (Table 4) [8].

There is also a question of what firefighting equip-
ment is to be necessarily used by both an employee and
a team of the SES during burning of energized power
installations, if such class of fires does not simply exist?
The particular relevance of the issue is given to the fact
that every industrial, social, or administrative space
necessarily contains a certain number of potentially
dangerous electrical installations.

In addition, the mentioned changes were supposed
to affect the review of other legal documents. First of all
it concerns the Standard norms of fire extinguishers
availability (NAPB B. 03.001-2004), which do not con-
tain instructions on accommodation of industrial, ad-
ministrative and public buildings (premises, structures)
with fire extinguishers, comply with class F.

The topic of fire safety within this article is not in
vain given the first place. The dynamics of the number
of fires, and direct property losses caused by them, in-
creases in Ukraine from year to year (Table 5) [8].

However, despite this, requirements of fire and ex-
plosion risks to such potentially dangerous objects as
grain storage and dryers, which by their characteristics
belong to category B — fire and explosion risky (NAPB
B. 03.002-2007), were cut out of the existing Fire Safety
Regulations of Ukraine (NAPB A. 01.001-2014). NAPB
A. 01.001-2014 does not contain fire safety requirements
for engineering equipment of thermal networks, eleva-
tors, lifts, garbage chutes as well, although these techni-
cal systems still continue to be designed, installed and
operated on the territory of Ukraine.

Table 4
Causes of fires in Ukraine

Percentage in|
Causes of fires the total
Careless handling of fire 63
Violation of fire safety rules at power 20
device operation and installation
Violation of fire safety rules during
operation and installation of heating 7
stoves, thermal generating units and
devices
Others 10
Table 5

Dynamics of the number of fire break-outs in Ukraine
and resulting damages

Direct material .

Year losses, thousands Quantity
hryvnias of fires
2011 828958 60290
2012 860070 71443
2013 710863 61114
2014 1489741 68879
2015 1458296 79581
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It should be noted, that Fire Safety Rules in Ukraine
is one of the basic legal and regulatory documents on
fire safety, and the above shortcomings of the qualitative
composition of documents significantly increase the risk
of hazards.

Since August 1, 2012, according to the Order of the
Ministry of Economic Development and Trade of
Ukraine No. 640 “On adoption of international and Eu-
ropean regulatory documents as national regulatory
documents by way of confirmation” dated May 28,
2012, there was introduced a European standard IEC
62305-2010 IDT “Protection against lightning” in
Ukraine, which received the name of DSTU EN
62305:2012 “Protection against lightning”. The Ukrai-
nian version of the legal document, as well as the Euro-
pean one, was made and enacted in 4 parts, each having
a separate number and title:

- DSTU EN 62305—1:2012, “Protection against
lightning. Part 1. General principles” (EN 62305—
1:2011, IDT “Protection against lightning — Part 1:
General principles”);

- DSTU IEC 62305—2:2012 “Protection against
lightning. Part 2. Risk management” (IEC 62305—
2:2010, IDT “Protection against lightning — Part 2: Risk
management”);

- DSTU EN 62305-3:2012, “Protection against
lightning. Part 3. Physical damage to structures and life
hazard” (EN 62305-3:2011, IDT “Protection against
lightning — Part 3: Physical damage to structures and
life hazard”);

- DSTU EN 62305-4:2012, “Protection against
lightning. Part 4. Electrical and electronic systems with-
in buildings and structures” (EN 62305—4:2010, IDT
“Protection against lightning — Part 4: Electrical and
electronic systems within structures”).

The standard DSTU EN 62305:2012 is made in
English and still has no official translation. Hence, de-
signers, when designing a lightning protection system,
must rely on the accuracy of their own translation (or a
third-party translator), thereby to interpret the require-
ments and to make constructive decisions subjectively.

Simultaneously with the specified standard, DSTU.
BV. 2.5-38:2008 “Engineering equipment of buildings
and structures. Arrangement of lightning protection for
buildings and structures” is still in force in Ukraine, while
actually being the equivalent of IEC 62305-2006 “Pro-
tection against lightning” and duplicating it. This greatly
increases the risk of wrong decisions at the stage of design
and installation of lightning protection systems that in
their further operations can negatively affect the level of
fire safety and the number of industrial accidents.

Sections that consider the issues of industrial hy-
giene and occupational health are those of the most im-
portant ones together with fire, explosion and electrical
safety issues in design of technical systems. Actions and
tools that eliminate or minimize the impact of danger-
ous and harmful production factors on employees are
within the framework of the above issues. The key ones
are sections related to provision of safety and mainte-
nance of the optimal microclimate parameters for in-
dustrial premises, air purity, and lighting of working ar-
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eas. SNiP 2.04.05-91 “Heating, ventilation and air con-
ditioning” was one of the main documents regulating
the creation of comfortable microclimate conditions in
the workplace. The mentioned document of January 1,
2014 was replaced by DBN (Ukraine’s National Build-
ing Code) V.2.5-56:2014 “Fire protection system” and
DBN V.2.5-67:2013 “Heating, air conditioning and
ventilation”. However, appropriate references to the
SNiP (Construction rules and regulations) 2.04.05-91,
that is no more in force, are still applied in vast majority
of sectorial and intersectorial legal acts on labor protec-
tion. This discrepancy makes it impossible to design se-
cure technical systems in compliance with current legal
and regulatory acts.

Design of industrial lighting is not the best way
viewed in the foreseeable future as well.

The fact is that the application with the methodolo-
gy of natural lighting calculation was excluded from the
draft amendments project to the existing DBN.2.5-
28:2006 “Engineering equipment of buildings and
structures. Natural and artificial lighting”. The project
proposes not to calculate the natural lighting, but only to
measure its coefficient (NLC), that is, to act ex post.
But, it is not clear how the design contractor should cal-
culate the size of skylight openings for industrial, public
and administrative buildings and spaces of different type
and purpose with job places that require maintaining
appropriate level of natural illumination of the working
area (NLC indicators by nature of visual work).

It should be emphasized that the examples presented
are not isolated cases of the existing problems in the leg-
islative framework of Ukraine on labor protection. They
indicate the continuation of negative trends in unstruc-
tured approach to its reform [2].

The practice of adoption and enactment of the rele-
vant documents by noncore ministries exacerbates the
existing problems in the reform and in functioning of the
legislative framework of Ukraine on labor protection. In
particular, the introduction of standards IEC 62305-
2010 IDT “Protection against lightning”, DSTU EN
2:2014, “Classification of fires” by the Ministry of Eco-
nomic Development and Trade in Ukraine, challenge
their quality and legitimacy.

However, it is clear that changes and quality of the
legislative framework is only the foundation, but a prev-
alent factor in the implementation of these reforms in
the field of occupational safety is the formation of the
alternate approach in the mind of employees to individ-
ual and collective security, as well as to labor culture.
That is, the second most important issue within the
frame of which it is necessary to consider the issues of
improving the state of occupational safety for Ukraine
on the way to the European integration, is the formation
of safety and occupational health priorities in relation to
any performance results. The formation of these priori-
ties primarily happens when a person — future specialist
obtains professional higher education.

However, despite the European way of reforming the
educational system in Ukraine, the level of training of
Ukrainian specialists in the field of labor protection and
industrial safety differs from the European not only
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qualitatively (for the better), but in recent years signifi-
cantly deteriorates compared to the previous academic
training programs for students.

As an example, we can consider the system of train-
ing specialists in the field of labor protection and indus-
trial safety of Ukraine and neighboring Poland. The
choice of the Republic of Poland, as a referenced one, is
due to the almost related to Ukraine number of eco-
nomically active population (Ukraine — 20.1 million
persons, Poland — 17.01 million persons) and kinds of
economic activity (agriculture, engineering, metallurgy,
coal, chemical industry, etc.) [10]. However, despite
these correlative indicators, the ratio of the number of
higher education institutions (HEIS) that train special-
ists on labor protection and industrial safety to the total
number of HEIS in Poland is almost 1.9 times higher
than in Ukraine (Figure), with the number of economi-
cally active population which is lower by 1.18 times.

In addition, the planned number of academic hours
for studying subjects related to labor protection and in-
dustrial safety issues in higher educational institutions of
the Republic of Poland is 1.5—1.7 times higher than in
Ukraine. Study programs in HEIS of Ukraine include
the study of three disciplines for students, with the total
number of 180 hours: “Life Safety”, “Fundamentals of
Labor Protection”, “Industrial Labor Protection”. At
Polish HEIS, students in the framework of educational
programs implementation, study significantly more
subjects related to labor protection and industrial safety.
Among them there are the following: “Safety and Ergo-
nomics”, “Labor Physiology”, “Human Factor in rela-
tion to Systems of Enterprises”, “Labor Protection
Management”, “Organization of Occupational Safety”,
“Risk Assessment and Analysis”, “Analysis and Control
of Contamination in a Production Environment” and
others. By the way, the situation similar to the Polish
HEIS is evidenced in other EU countries, where the is-
sues of labor safety are considered not only within the
given disciplines, but are necessarily integrated in a wide
range of related disciplines and curricula at all levels of
training, starting from primary school.

But even in this, compared to European universities,
pared format of disciplines associated with occupational
health, industrial safety and safety during emergencies,
in recent years there have been observed some negative
trends of failures for the relevant departments to provide
advice to students on “Labor protection and safety in
emergencies”, the withdrawal of such sections out of the

0.056
0.03

Ukraine
Poland

Fig. The ratio of the number of higher educational insti-
tutions (HEILS) of Ukraine and Poland which train
specialists in labor protection and industrial safety, to
the total number of HELS in these countries
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graduation projects, merge of the appropriate disci-
plines for some criteria, the significant reduction in the
number of classroom hours for their studying, replace-
ment of exams by tests, dismissive (minor) attitude to
issues of labor protection, industrial safety and civil pro-
tection, as well as moral and physical obsolescence of
the relevant departments infrastructure. These trends
contradict both the current legislation of Ukraine in the
field of occupational safety and common sense, and do
not contribute to the maintenance of high professional
level of Ukrainian graduates in the labor protection and
industrial safety issues.

According to Article 21 of the law of Ukraine “On
Labor Protection”, the design of production facilities,
development or modification of processes (both of tech-
nical and intellectual nature), means of production and
others (that is, all the actions that a student performs
within the process of writing the degree project) must be
conducted in full compliance with the requirements of
legal and regulatory acts on labor protection.

The above Article of the law of Ukraine also provides
for the compulsory examination of project documenta-
tion for compliance with the requirements of this Article.
Only highly qualified experts (in high educational institu-
tions they are academic teaching staff of Health and Safe-
ty or Labor Protection departments) carry out verifica-
tion of such conformity and the relevant examination.

Given that a thesis project is essentially the qualifica-
tion characteristics of the graduate as a future leader of an
enterprise, who, according to Article 13 of the law of
Ukraine “On labor protection”, bears direct responsibil-
ity (from administrative to criminal, Article 44 of the
Law) for the safety, life and health of every member of the
team, so their expertise in the industrial safety is of top
priority. Qualification of teachers of the respective de-
partments in the field of labor protection and industrial
safety is to be confirmed and to be constantly improved by
availability and development of scientific and scientific-
methodical papers, practical experience and training cer-
tificates proving the right for teaching of the relevant dis-
ciplines and providing advice on section “Labor Protec-
tion and Safety in Emergencies” for the diploma projects.
Such training, according to the “Model provisions on
training and testing of knowledge on labor safety”
(NPAOP 0.00-4.12-05) can and must be taken by lectur-
ers of Health and Safety (Labor Protection) departments.
In other words, consultations and advice given within the
section “Labor protection and safety in emergencies” by
graduate education departments contradict with the re-
quirements of the current Standard regulations. The dele-
tion of sections “Health and safety in emergencies” out of
the graduation projects of students and lack of its quali-
fied expert check for compliance with the applicable leg-
islation requirements, contest the legitimacy of the grad-
uation project itself and, as a result, the received diplomas
on higher education.

The initiative to merge such diverse in their intent
and essence subjects as, for example, “Industrial Labor
Protection” and “Civil Protection”, which demand dif-
ferent levels of knowledge and competence from stu-
dents, in the curricula and work programs, is also of
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concern. Such a merger is not only in conflict with sec-
tion 2.1. of the Model regulations (NPAOP 0.00-4.12-
05), but also makes it impossible to master the material
qualitatively for the lack of elementary logical link be-
tween these disciplines.

In addition, the practice that includes various forms
of knowledge control per semester on the specified dis-
ciplines for students of different groups, but those listen-
ing to lectures in a single class is astonishing.

Directions for reforming the higher and professional
education in Ukraine should be determined by the pri-
ority and exclusivity of issues related to labor protection
and industrial safety in the curriculum of training spe-
cialists in accordance with the all-European concept,
which can be conventionally represented as a continual
process of learning and improving knowledge in matters
of occupational health and safety through the whole
time of employment for each person [3, 7].

The defined negative trends in terms of unsystematic
approach to reforming the legislative framework for the
labor protection and professional training system are al-
ready expressed in the negative dynamics of the increase
in the number of accidents in Ukraine.

Thus, only for the first half of 2016, the number of
accidents compared to the same period in 2015, in-
creased by 3.4 %, while the number of fatally injured in
some regions of Ukraine has increased significantly (in
Volynsk — by 3.7 times, in Cherkasy — by 7 times, in
Kiev — by 1.7 times). Institutional causes has tradition-
ally been the main ones for accidents occurring because
of non-compliance with instructions on labor protec-
tion (36.4 % of the total) and through the personal neg-
ligence (14.8 %, respectively) [8].

Considering certain delayed in time negative effect
associated with the introduction in recent years of the
measures in law reform and education in terms of health
protection, affecting the industrial security, we can
make a prediction on the increase in the number of in-
dicators in the near future.

So, what directions should be chosen to make prior-
ity strategic steps able to give positive results radically
and in due time?

First, it is necessary to develop and implement special
software with the concept of a unified electronic register
of legal and regulatory documents on labor protection. In
addition, a single statewide automated system of filing
and control of amendments to the regulatory framework
on labor protection must be developed and implemented.
Such software should allow developers and law-makers to
amend the existing legal and regulatory acts in a timely
manner, efficiently and in full when replacing the aged
ones or developing the new documents.

To proceed in this direction, there was developed an
automated system on filing and control of amendments
in the legal and regulatory acts of Ukraine on labor pro-
tection (AFCS) and the relative certificate of copyright
(No. 70334) was received by A.P. Bochkovskyi and
N. Yu. Sapozhnikova.

Implementation of the above system will stop an un-
structured approach to reforming the legal framework
for labor protection and will significantly enhance the
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safety of technical systems at every stage of life cycle.
The introduction of AFCS will significantly reduce the
number of occupational traumatism cases, occupational
diseases and industrial accidents and disasters occurring
for organizational and technical reasons (by increasing
the composition of legal acts quality).

This system can also be proposed for the introduc-
tion in the EU states to improve the accounting and co-
ntrol of amendments to the regulatory framework on la-
bor protection and industrial safety.

Secondly, it is necessary to prohibit the adoption and
enactment of legal and regulatory acts on labor protec-
tion by noncore ministries and agencies.

The third direction, which is also the way that can
significantly affect the reduction of accidents due to or-
ganizational reasons, is improving the quality of educa-
tion in the field of labor protection and industrial safety
with the simultaneous promotion of these issues at na-
tional, household levels, in schools and in terms of pro-
duction. Such an approach should be implemented
through:

- increase in the number of disciplines related to oc-
cupational health, industrial safety, methods of assess-
ment and occupational risks management, etc. at higher
educational institutions of Ukraine;

- introduction of new educational standards regard-
ing the mandatory inclusion of sections on “Occupa-
tional health and safety in emergencies” in the diploma
projects (works) of students;

- implementation of principles of priority and exclu-
sivity of labor protection and industrial safety issues at
all stages of specialists training according to the all-Eu-
ropean concept.

However, the effectiveness of the proposed measures
will only be highest possible when they are pressed pri-
marily at the state level.

Conclusions and recommendations for further re-
search. By the main indicators of industrial injuries se-
verity, Ukraine is far ahead of the EU states. The main
cause of accidents, both in Ukraine and in the EU, is a
failure to comply with instructions on labor protection.

The main problem of adaptation of Ukrainian legis-
lation to the European one in the sphere of labor protec-
tion and industrial safety is the lack of an integrated ap-
proach and low level of legal and regulatory documents
quality.

The level of educational training of Ukrainian spe-
cialists in the field of labor protection and industrial
safety does not only differ in quality (not for the better)
from the European one, but in recent times has been
much worsening compared to the previous training pro-
grams of students.

Principal and priority ways of improving the labor
protection and industrial safety level in Ukraine include
the development and introduction of a single electronic
registry and the nationwide automated system of filing
and control of amendments to the legal and regulatory
framework of Ukraine on labor protection, as well as the
implementation of positive systemic changes in educa-
tional level and consciousness of future specialists com-
ply with the European concept.
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Meta. BusHayeHHsI MEPCNEKTUBHUX IUISXiB Mil-
BUILIEHHST PiBHSI OXOPOHU TIpalli i MTPOMMCIOBOI 0e3-
MeKU Ha MiANPUEMCTBAX YKpaiHu.

Metomuka. JlocaimkeHHs po0aeM i MepCcreKTuB-
HUX LUISIXiB MiABUILEHHS PiBHS OXOPOHU Tpali Ta
MPOMUCJIOBOI O0€3MEeKH TPOBOAWINCH IUISIXOM BUBYEH-
HS 1 TEOPETUYHOTO aHAaJIi3y:

- CTAaTUCTUYHUX JAaHUX BUPOOHUYIOTO TPaBMaTU3My
B YkpaiHni Ta 9 kpainax €C (ABctpis, Benuka bpurta-
His1, l'epmanis, lanis, Hopseris, Iloabiia, Yropiuu-
Ha, Dinngunig, OpaHuisg), y LiIoMy Mo KpaiHax, 3a
nepiom 20112015 pp.;

- HOpPMaTUBHO-TIpaBoBoi 6a3u YkpaiHu ta €C 3
OXOPOHM TIpalli i1 TPOMUCJIOBOI Oe3IeKu;

- HaBYaJIbHUX IPOTPaM IiATOTOBKM CIIELiaJliCTiB y
rajy3i oxopoHu npaii B Ykpaini Ta €C (Ha npukiani
Pecrty6miku [Tonbia).

Pe3yabratu. [IpoaHanizoBaHi CTpyKTYpHi MPUYMHU
BUHUKHEHHS HEIIACHUX BUMAAKIiB i CTATUCTUYHI daHi
332 OCHOBHMMMH ITOKa3HUKaMU BHPOOHWYOTO TpaBMa-
TU3MYy Ha MiANpueMcTBax YKpaiHu i kpainH €C. Ha
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OCHOBI aHaJli3y 3aKOHOIaBuYOi 6a3u YKpaiHU 3 0XOPO-
HU IIpalli BUSBJIEHI MPOOJEeMHU, 1110 CTOCYIOThCSI BHE-
CEHHSI KOMIIJIEKCHUX 3MiH 0 HOpMaTUBHO-ITPaBOBUX
IOKYMEHTIB Ta iX SIKOCTI, 1110 HaIIpsIMy BILUIMBAalOTh Ha
Oe3rneKy JIOIUHUA B yMOBax BUpooHuiTsa. [Iposene-
HO MOPiBHSJIbHUI aHaJIi3 HABYJIbHUX MTPOTPaM MiAro-
TOBKU CTYJIEHTiB BUILIMX HABYAJIbHUX 3aKJjaliB YKpa-
iHu # kpain €C (Ha npuknaai Pecriyoniku IMoabia) y
MUTAHHSIX OXOPOHU Tpalli i MPOMUCIOBOI Oe3reKu
Ta BUSIBJICHO MPOOJIEMH, 1110 MOXYTb CIIPUSITH ITiIBU -
IIeHHIO piBHS NMpo@deciiitHOTO PU3UKY Ha MiAIIPUEM-
cTBax YKpaiHu. 3anIpONOHOBAHI MPiOPUTETHI IIISIXUA
MMPaBOBOI0 Ta OpraHi3alliiHOTrO XapakTepy 3 MiJABu-
IIEHHS PiBHS OXOPOHMU Mpalli i MPOMUCIOBOI Oe3Iie-
KU B YKpaiHi.

HaykoBa HoBH3HA. Ymepille po3pobjieHa cuctema
aBTOMATM30BAaHOTO OOJIIKY i1 KOHTPOJIIO 3MiH HOpMa-
TUBHO-TIPABOBUX aKTiB 3 OXOPOHMU IIpalli Ta MPOMUCIIO-
Boi 6e3reku. [TpoaHanizoBaHi B3aEMO3B’SI3KM MiX PiB-
HEM OXOPOHM TIpalli 1 pepopMamMu B 3aKOHOAABYIN i
OCBITHIill cucTeMax.

IIpakTyHa 3HaYMMicTh. Pe3yabTatvl mOCTiIKEeHHS
MOXYTb OyTH BUKOPUCTaHi IJisl CTBOPEHHS i BIpoBa-
JDKEHHST Ha Jep>KaBHOMY PiBHi CHUCTeMU aBTOMAaTHU30-
BaHOTO 00JIiKY i KOHTPOJIIO 3MiH HOpMaTHUBHO-ITPaBO-
BUX aKTiB 3 OXOPOHU Mpalli Ta MPOMUCIOBOI Oe3NeKn
K B YKpaiHi, Tak i B kpaiHax €C.

Kimouosi ciioBa: oxopora npaui, éupobnuuuii mpag-
Mamusm, npomucaoga besnexa, npogheciiHuil pusux, Hop-
MamueHo-npaeosa 6asa, suwa oceima

Hean. OnpeneneHue NepcreKTUBHBIX MyTEl TOBbI-
ILIEHUsI YPOBHSI OXpaHbI TpyJda U MPOMBIILIEHHOI 0e3-
OITACHOCTH Ha MPEANPUATHUSIX YKPaUHBI.

Mertomuka. MccinenoBaHue npoodaeM MepCcreKTUB-
HBIX ITyTEH TTOBBIIICHUSI YPOBHS OXpaHBI TPyAa U IIPO-
MBIIIJICHHOI 6€30MacCHOCTH MPOBOIMINCH ITyTEM M3Y-
YEHUS ¥ TEOPETUIECKOTO aHAIN3a:

- CTaTUCTUYECKUX NaHHBIX MPOU3BOJICTBEHHOIO
TpaBMaTtu3Ma B YKpauHe u 9 ctpanax EC (ABctpus,
Benukooputanus, I'epmanus, lanus, Hopserus, ITo-
sbina, Benrpust, ®unnsauaus, ®paHuus), B LEJIOM 110
cTtpaHaM, 3a nepuoxn 20112015 rr.;

- HOPMATUBHO-TIPaBoOBOIi 6a3sl Ykpaunbsl, EC no
oXpaHe TpyIa 1 IIPOMEBIIIUICHHOM 0€30TIacHOCTH;

- Y4eOHBIX TIPOrpaMM ITOATOTOBKY CTIEIINATUCTOB B
obsiactu oxpaHbl Tpyna B Ykpaune u EC (Ha mpumepe
Pecnyonuku Ioabiim).

PesyabraTel. [IpoaHanu3upoBaHbl CTPYKTYpPHbBIE
MPUYMHBI BOSHUKHOBEHUSI HECUACTHBIX CTyJaeB U CTa-
TUCTUYECKNE MAaHHBIE II0 OCHOBHBIM ITOKA3aTeNISIM
IMPOU3BOACTBEHHOTO TpaBMAaTHU3Ma Ha MPEIIIPUSITUIX
Vkpaunsl u ctpad EC. Ha ocHOBe aHanu3a 3aKkoHOJa-
TeJIbHOU 0a3bl YKpaumHbI TI0 OXpaHe TPY/a BbISBICHbBI
Mpo0JIeMBbI, Kacalolecss BHECEHUsI KOMIUIEKCHBIX M3-
MEHEeHUII B HOPMATHBHO-IIPABOBbIE TOKYMEHTBHI M MX
KayecTBa, MpsIMO BIMSIONIME Ha 0€30MaCHOCTh Yeso-
BeKa B YCJIOBHUSX Ipou3BoicTBa. IIpoBeneH cpaBHU-
TeJIbHBIN aHAJIM3 YIEOHBIX IIPOrPaMM ITOATOTOBKHU CTY-
TIEHTOB BBICIIINX YICOHBIX 3aBeACHNIT YKpauHbI, CTPAaH
EC (1a npumepe Pecniybsnviku [Tosbim) no Bompocam
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OXpaHBI TpyAa U IIPOMBIIIUIEHHOM 6¢30ITaCHOCTH 1 BBI-
SIBJICHBI TIPOOJIEMBI, KOTOPBIE MOTYT CIIOCOOCTBOBATh
TOBBIIICHUIO YPOBHS MPOQPECCHOHATBLHOIO PHCKa Ha
npeanpusaTusiXx YkpauHbl. [IpemnoxeHbl npuopurer-
HbIE MMYTU MTPABOBOTO M OPraHU3alIMOHHOTO XapaKTepa
M0 TOBBIIIEHUIO YPOBHSI OXpaHbl Tpylda W IPOMBIIII-
JICHHOIT 6e30MacHOCTU B YKpanHe.

Hayunas noBusna. BriepBbie paszpaboTtaHa cuctema
ABTOMATU3UPOBAHHOIO y4yeTa M KOHTPOJISI U3MEHEHUI
HOPMAaTHBHO-IPABOBBIX aKTOB 10 OXpaHe TPy/Aa U Mpo-
MbllIeHHOW 6e3onacHOoCcTU. [TpoaHau3upoBaHbl B3a-
MIMOCBSI3U MEXKITy YPOBHEM OXpaHbI Tpyda 1 pechopMamMu
B 3aKOHOIATEIHLHOI ¥ 00pa30BaTeIbHOI CCTEMaX.
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IIpakTHyecKas 3HAYMMOCTb. Pe3ynbpTaThl McciaenoBa-
HMIA MOTYT ObITh UCIIOJIb30BAHbI /151 CO3MAHMSI U BHEIpE-
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POBAHHOIO y4eTa M KOHTPOJIsSI MU3MEHEHUII HOpMAaTHBHO-
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MODIFICATION OF THE METHOD OF LARGE PARTICLES
IN THE PROBLEM OF CALCULATION OF AN ACCIDENTAL
EXPLOSION IN MINE ATMOSPHERE

M. M. HanucbKo, KaHj. TeXH. HAYK, JAOI.
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MOJU®IKAIIIS METOJIY BEJIUKNX YACTOK V 3AJAYI
PO3PAXYHKY ABAPITHUX BUBYXIB PYIHUYHOI ATMOC®EPU

Purpose. Development of an effective scheme for numerical calculation of the joint solution of the problem of gas
dynamics and the chemical kinetics of combustion of a gas-air medium on the basis of the large-particle method.

Methodology. Mathematical modeling, numerical experiment, analysis and generalization and results.

Findings. For joint solution of problems of gas dynamics and chemical kinetics of combustion gas environments it
is proposed to introduce concentration function into the numerical scheme of the method of large particles, which
allows taking into account the multicomponent composition of the gas medium. This function is defined at the stage
of formation of the estimated area and it defines the mole fraction of each substance in each cell of the design scheme.
The function is involved in the calculation of the mass flows across the boundaries of computational cells, determin-
ing the mass flow for each substance. The concentration function allows introducing equation of chemical kinetics
into the numerical scheme in the form of the Arrhenius equation and differentiating chemical reaction components
and combustion products. In the problem of calculation of detonation explosions there are strong gradients of pres-
sures, which, at the exit of the shock front on the border of the “free exit” generate non-physical fluctuations of the
parameter. To exclude their influence on the process analysis of different types of approximation of the parameters in
the fictitious layer design scheme is conducted. From the analysis of physical processes effective form of the boundary
conditions of “free exit” for the problem of shock wave propagation in the channel is found.

Originality. Due to the introduction of a concentration function, modification of the numerical method of large
particles allows for the joint solution of problems of gas dynamics and chemical kinetics of combustion of an explosive
gas-air environment. For correct operation of the boundary conditions of “free access” in terms of discontinuous
currents approximation scheme of the parameter in a dummy layer based on shock adiabats of a specific gas has been
developed.

Practical value. The conducted modification of the method of large particles allows carrying out numerical ex-
periment on the calculation of safe distances in case of emergency of gas explosions in coal mines as well as determin-
ing the dynamic blast load on structures based on the calculation of distribution of air shock wave on the channel.

Keywords: the gas-air mixture, accidental explosion, numerical calculation, method of large particles, concentration
function, non-reflective border
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