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Annotation. In the last quarter of the twentieth century, a new technical term appeared in world practice - risk, with
its various manifestations: technical and industrial, emergency, aerological, environmental, individual, collective,
complex, etc. New forms of safety assessment preceded the public's understanding of the need to improve approaches
to its assessment in such a way, which led to great differences in the interpretation of risk-oriented technology for safety
management of dangerous production objects (DPO). In the article, the peculiarities of coal production in modern
Ukraine are considered in terms of labor protection with its drawbacks, and a conclusion is made that the way out for the
coal industry from the situation is to reduce risks of various types, which increases the safety of coal workers. It is noted
that the terms «risk» and «danger» are not synonyms. Safety does not mean absence of unacceptable risk. A term «risk
management» requires additional discussion and elucidations. Based on the terminological foundations of management
theory, management is a process which includes development of alternative control influences, making of decisions by
choosing the most effective ones and the implementation of control influences to achieve the desired results of the
controlled object. The Risk, as (a) measure of danger of an object, is not an object, and therefore cannot be an object of
control. Risk cannot function, and it has no results of functioning. Therefore, it is impossible to manage risk as such. The
term "risk management" is a market phrase it is a mistake to consider risk in the form of an independent entity (because
risk is only a rate of danger). It is necessary to manage work the safety of the site as a whole, and not its features and
parameters, one of which is the risk. Unfortunately, in practice, we have to observe how "risk is managed" by
unscrupulous authors of industrial safety declarations, as well as by hasty interpreters in their one-sided and biased
reports in some media. The risk of a man working in DPO needs further and more thorough researches.
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Recently, the state of occupational safety at dangerous production objects (DPO),
which fully include the enterprises of the coal industry of Ukraine, remains difficult.
The situation is complicated by the fact that the transition to market forms of
management requires the creation of new, different from the Soviet planned
economy, approaches to regulatory and legal support of production. The question
arises: how, given the recent changes in the country's economy, to achieve significant
changes in the current situation and increase the efficiency of work to ensure safe
working conditions?

In the last quarter of the twentieth century in world practice, a new technical term
- risk, in addition in various manifestations: technical and production, emergency,
aerological, ecological, individual, collective, complex, etc, was appear.

New forms of safety assessment preceded the public understanding of the need to
improve approaches to its assessment in such a way that caused great differences in
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the interpretation of risk-oriented technology for managing the safety of DPO.

Here the emphasis is on safety, not on risk. Let's try to find out the difference.

Features of coal production of modern Ukraine are as follows:

a) all dangerous production objects (DPO) which can cause accidents and injuries
to workers are known today;

b) most accidents and damages occur as a result of or under the significant
influence of the "human factor";

c) available tools and ways to reduce the probability of harmful effects of all
known DPO are improved;

d) the threat of harmful effects of any DPO varies both over time and in space -
during the operation of existing mine workings and during the development of
mining operations;

e) usually, company has in advance sufficiently complete information about the
potential danger for any given moment of time;

f) the company sets clear responsibilities of its workers for ensuring safety of their
work (they are familiar with accident prevention and response plans, rules of conduct
in emergencies, etc.);

g) the necessary standards and procedures to ensure the safe operation of
equipment and materials are available;

1) training of employees of the enterprise on safe methods of work and safety rules
1s carried out;

k) the coal industry has transited from sectoral management to functional, which
is expressed in the decentralization of production management;

1) the form of ownership of enterprises has changed;

m) restructuring and closure of particularly unprofitable mines is carried out;

n) a number of coal enterprises are moving to more productive equipment and
technology; there are difficulties in the transition period, including those related to
the safety of work.

At the same time:

a) there 1s a forced reluctance of enterprises to take safety measures (although
there is an understanding of this), because it affects the cost of production and
productivity. However, safety measures are in some cases ineffective, which in turn
increase reluctance to use them;

b) there are no effective economic incentives to improve the safety of enterprises;

c¢) uniform requirements and measures aimed at solving certain safety issues may
not be equally effective in different mining and geological, mining and technical and
organizational and economic conditions of work. Therefore, the use of strict uniform
safety regulations by supervisors can hardly be effective. This is evidenced by both
domestic experience and the experience of most developed coal-mining countries:

d) specialists have extensive information on potential hazards in coal production.
At each enterprise, such information should be accumulated, summarized, analyzed
in a timely manner and used in production management. Information on potential
hazards should come not only from various technical sources, but also be the result of
observations of employees and supervision;
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e) during mining operations, the transition from normal to unsafe conditions in
most cases requires the management of enterprises to make voluntary decisions to
ensure safety. Such decisions are often not made or are made, but are not
implemented due to existing contradictions between the desire to maintain or increase
production efficiency and the need to "slow down" when taking safety measures;

f) analysis of accidents at work shows that the necessary technologies and
equipment to reduce risk in enterprises are available, but are not used effectively
enough;

g) given the complexity of mining and the variety of potential hazards, safety can
only be effectively addressed with an appropriate occupational health and safety
management system.

The way out of the situation that has arisen in the coal industry is to reduce the
risks of various types, which achieves increased safety of workers in the coal
industry.

As experience has shown, the most successful is to determine the risk of an
accident as a measure of danger, which characterizes the possibility of an accident at
the DPO and the corresponding severity of the consequences. In our case - the
probability of injury to the worker or an accident due to the influence of some
dangerous factor, such as the risk of methane explosion, the risk of injury due to rock
collapse, etc. [1]. The risk cannot be zero - all coal companies to some extent belong
to the DPO. Acceptable accident risk - the values of accident risk, established by
normative documents, the excess of which creates a risk of accident at the DPO.

At the same time, the danger of an accident is the possibility of causing harm to
people, property and/or the environment as a result of an accident at an DPO. It is due
to the presence of hazardous substances in the DPO, energy and mass transfer
properties of technological processes, errors in design, construction and exploitation,
failures of technical devices and their systems, as well as uncalculated (beyond)
external natural, man-made and anthropogenic impacts on DPO. Accident threat is an
actualized danger of an accident that directly characterizes the pre-emergency state of
the DPO. It occurs under conditions of unjustified deviations from the requirements
of industrial safety, as well as in cases of approach of external man-made,
anthropogenic and natural influences to the maximum design loads.

The terms "risk" and "danger" are not synonymous. Safety - there is no lack of
unacceptable risk.

Another example of poor wording is "complex risk" [2]. Some researchers
consider it a joint manifestation of natural, social and man-made emergencies. But
such a definition not only contains an explicit tautology (risk is a manifestation of
risk), but also unsuitable in accordance with the requirements of ISO 704: 2000: in
general, danger is usually understood as the possibility of causing some harm to
potential victims by a source of danger, and risk - a measure of danger . No risk,
including a complex one, as a measure of danger, cannot be "manifested" (the
measure is only selected, established, compared, determined, etc.). In this context, the
danger may manifest itself in the form of some damage, 1.e. such a change in the
structure or other characteristics of the object, which makes it worse. It would be
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more correct to write down the definition in the form: "complex risk - a measure of
the joint manifestation of the dangers of emergencies of natural, man-made and social
nature."

However, even in such a "smoothed" form, the sign of risk - "complex" - is
artificially contrived and redundant. After all, real dangers always exist together and
without the additional condition of "complexity". From a scientific and practical point
of view, it is difficult to imagine a "non-complex" risk.

The term "risk management" needs further discussion and clarification. Based on
the terminological foundations of control theory, management is a process that
includes the development of alternative control effects, decision-making on choosing
the most effective and the implementation of control effects to achieve the desired
results of the controlled object. The object is considered to be selected by some rules
part of the world, which is the subject of knowledge and practice. The value that
characterizes the property of the object, the value of which is determined by a
qualitative or quantitative scale, is called, respectively, the feature or parameter of the
object.

Risk, as a measure of the danger of an object, is not an object, and therefore
cannot be an object-volume of management. Risk cannot function, and it has no
results of functioning. Therefore, it is impossible to manage risk as such. The phrase
"risk management" is opportunistic, it is a mistake to look for risk in the form of an
independent entity (after all, risk is only a measure of danger).

It is necessary to manage the safety of work on the site, not its features and
parameters, one of which is the risk. Management of safety of works at the enterprise
should include:

a) generalization and analysis of all available information on the existing
hazardous factors in the production and the degree of their danger;

b) timely adoption of effective measures to reduce risk, based on its assessment;

c) control over the measures taken to ensure the safety of the enterprise and
reduce the risk of its operation;

d) constant updating of risk assessment depending on changes in the conditions of
work;

e) adjustment of measures taken to reduce risk in order to increase their
effectiveness;

f) ensuring the planning of risk reduction in the workplace.

There is no place for risk management in this list. Control involves varying,
increasing or decreasing the value of a parameter; the risk must only decrease, no
economic benefits can justify its increase. However, this mistake is made by a
number of researchers. In [3] there is even a diagram of the safety management
system at the enterprise, the central block of which is the "Risk Management Plan",
which is developed and controlled by Derzhgirtechnaglyad! But we have already
found out that "risk" and "danger" - the concepts are not identical: the first -
quantitative, the second - qualitative. However, the same author notes below that risk
reduction measures are still being taken on the basis of this plan. And then it's about
safety management. Measures in this regard look more convincing:
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a) regulatory and methodological support at the enterprise, which determines the
scope of such management;

b) assessment of the efficiency and planning of enterprises to ensure safe working
conditions, "external" control of the degree of risk (you can control the risk -
Authors) of the enterprise;

c) the use of appropriate measures to influence the case of work with a degree of
risk that exceeds the normative values;

d) definition of strategic directions of improvement of safety of works in the coal
industry.

Accordingly, in terms of various forms of ownership and independent
management of enterprises, the system of occupational safety and health management
(here the terminology is already used correctly, such systems existed in the USSR in
a planned economy and exist today) should:

a) correspond to the risk of injury to the worker or the occurrence of an accident
that changes both in space and time;

b) allow the effective use of all available capabilities of various technologies,
methods and techniques for safety, as well as the use of new technologies when
necessary and possible;

c) comply with the methods of detection and forecasting of hazards used, taking
into account changes in the reliability of the assessment in different mining and
geological and mining conditions;

d) ensure the collection and analysis of information on existing and emerging
industrial hazards from various sources;

e) guarantee control of the process of hazard identification and risk assessment,
the fact of conducting mining operations in hazardous conditions, as well as the
collection and analysis of information;

f) ensure the possibility of control for the purpose of quality implementation of all
planned safety processes, as well as risk mitigation measures;

g) guarantee compliance with relevant procedures and standards for the use of
equipment and materials;

1) provide training for workers in safe work practices and safety rules at work;

k) guarantee the ability to make decisions on disciplinary issues, which in turn
must be objective and flexible from a safety standpoint.

That is, it can be considered definite: acceptable risk cannot be managed. But
some reduction needs to be achieved, and this needs to be quantified so that it is
perceived by the community and understood. An approach based on "number magic"
is currently used for this purpose [4]. The average citizen, seeing the entry
"Acceptable may be the risk of a dangerous situation 1-10™ ", calms down: because x
in this expression with a sign "-" means millionths or billions of fractions. Risk 10
could mean the death of one person in a hazardous environment per million. That is,
it may not apply to me. And risk management, which is reduced to shifting the degree
of risk from 10 to 1077, significantly increases the level of industrial safety.

But is everything so simple?
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Carrying out "risk management" by varying the values of "1-10™", experts calm
down in their virtual calculations of risks to justify safety; thereby calming the public.
There is an agreement to accept the danger by the risk takers, which is usually
wrongly called "acceptable risk". It is alleged that a person feels safe in a condition of
"10°". With such a legitimization scheme, the state of the source of danger is not
important at all. It is important to reassure the risk taker by legalizing him through
"authority": the Western standard (which, due to the same "human factor" of
compilers is hardly an authority), the influential figure of risk manager (see previous
comment), state supervisory services and domestic laws. and standards (not always
perfect and tested by experience). As a rule, the approving instance is not clear
enough about where the acceptable standard "10°" came from in Ukraine; it is
enough that he is "contemptuously small." To the first serious accident, which breaks
these ideas. But even then there is a "loophole": the risk can be replaced by "107", it
is also negligible. Perhaps this is acceptable for production efficiency. But for
occupational safety? Replace the acceptable death of one person with the death of ten
?! Risk "10°" is suitable for suggestion, not for explanation.

Some experts suggest the introduction of a financial measure of human life [5]. A
large number of sociologists and scientists do not agree with this: human life is
sacred and financial transactions are unacceptable. However, in practice, there is
inevitably a need for such an assessment precisely for the safety of people, if the
question is: "How much money must be spent to save lives?". And this question is
rather philosophical. For example, in the United States of America, human life is
estimated at 650 thousand to 7 million dollars. But can the family of the deceased
miner receive such money? And on the other hand, will she agree to exchange for
these money the life of a father or a groom ?!

In practice, unfortunately, we have to observe how the risk is “managed” by
unscrupulous developers of industrial safety declarations, as well as hasty interpreters
in the biased reports of some mass media. The risk of a person working for an DPO
needs further and most thorough research.
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AHoTauif. B octaHHiin uBepTi XX CTONITTA Y CBITOBIN NpaKTULi 3'ABUBCS HOBUI TEXHIYHWUIA TEPMIH — PU3MK, BO TOTO
X Y Pi3HWX NpOsIBaX: TEXHIYHWIA | BUPODHUYMIA, aBapiNHMIA, aePONOTiYHNA, EKONOTIYHWIA, IHAVMBIAYANbHUIA, KONEKTUBHUA,
KOMMAEKCHWA Towwo. HoBi hopmm OLjiHKM Be3nekn Bunepeauni po3yMiHHS CyCninbCTBOM HEOBXiQHOCTI BOOCKOHAMEHHS
NiAXoaiB [0 OUHKM ii TaKMM YMHOM, WO i CMPUYUHUNO BENWKI PO3BIXKHOCTI Y TPAKTyBaHHI PU3NK-OPIEHTOBAHOI TEXHOMOTT
kepyBaHHsl 6e3nekoio HebeaneuHux BUpoBHWuMx o6'ekTiB (HBO). Y cratTi po3rnsHyto 0cobnmBOCTI BYriNbHOMO
BMPOOHMLTBA Cy4acHOi YKpaiHM CTOCOBHO OXOPOHM MpaLi, iCHYHui Hegonikv i 3pobneHo BUCHOBOK, L0 BMXig 3 cuTyauii,
ska CTBOpWNAch Y BYriNbHIA NPOMWUCIIOBOCTI, MONArae Y 3HWXEHHI PU3NKIB Pi3HWX TUMIB, YAM i JOCAraeTbCA NiABULLEHHS
Ge3snekn npawiBHUKIB BYTifbHOT MPOMMCIIOBOCTI. HaronoweHo, Wo TepMiHn «puank» i «Hebesneka» He € CUHOHIMamMu.
besneka — He € BIACYTHICTb HENpUNyCTUMOTO PU3UKy. TepMiH «KepyBaHHS puaukoM» notpebye A0AaTKOBOrO
0BroBOpEeHHs i po3'iCHEHb. FKLIO BUXOANTY 3 TEPMIHOMOTYHUX OCHOB TEOPIi KepYBaHHS, TO KepyBaHHS — Lie MPOLeC, Lo
BKNKOYae BMPODNEHHS anbTepHATUBHUX KEPYIUWX BMNMBIB, MPUMHATTS pilleHb LWOAO0 BUOOPY 3 HWUX HanbinbLu
e(heKTUBHMX | peanisaLlilo Kepytounx BNMBIB 3 METOK JOCATHEHHS BaxaHux pe3ynbTaTiB (YHKLIOHYBaHHS KepOBaHOro
06'ekTy. Pusuk, sk mipa Hebeaneku ob'ekTy, He € 06'ekTOM, | TOMY He MOxe ByTn 06'ekTOM KepyBaHHS. Pusnk He moxe
(DYHKLOHYBaTK, i Y HbOrO HEMae pesynbTaTiB (PYHKLUiOHyBaHHS. TOMy KepyBaTW PU3UKOM SK TakiMM HEMOXMMBO.
CnoBocnonyyeHHs: «kepyBaHHsI PU3NKOMY - KOH'HOHKTYPHE, MOMWITKOBO LUYKATW PU3VK Y BUMMSI CAMOCTIMHOI CyTHOCTI
(amxe pusvk — nuwe mipa Hebesnekn). Kepysatu HeobxigHO Beanekoto pobiT Ha camoMmy 06'ekTi, a He 110ro NpusHakamu i
napameTpamu, OfHUM i3 SKUX | € puauK. Ha npakTuui, Ha Xanb, JOBOAWUTLCA CMOCTEpIraTh, SK «KepyloTb PU3UKOM»
HeJobpOCoBICHI PO3POOHMKM AeKnapaLii NPOMMCIOBOI Be3nekun, a TakoX NOCMILUHI iHTEPNPETaToOPU Y YNEepPemKeHuX i
TEHAEHLiNHMX MOBIAOMNEHHSAX Aeskux 3acobiB MacoBoi iHgopmauii. Puank noguhm, wo npaytoe Ha HBO, notpebye
nogasnbLlUmX i HanpeTenbHILWUX AOCIIIKEHD.

Knto4oBi cnoBa: npuitHATHUIA PU3KK, KEPYBaHHS PU3MKOM, NiABULLEHHS 6e3neku, KinbKiCHa OLiHKa pu3uKy, BapTiCTb
MNIOACHKOr0 XMTTS

AHHoTaums. B nocnegHen 4yetBepTit XX Beka B MUPOBOIA NPaKTUKe MOSIBUMNCS HOBbIA TEXHUYECKWA TEPMUH — PUCK,
K TOMY € B Pa3HbIX NPOSABMNEHNAX: TEXHUYECKWA U NPOM3BOACTBEHHBIN, aBAPUIHDINA, a3PONOrM4eCKnin, SKOMOrYECKM,
WHAMBMAYANbHbIA, KOMNEKTUBHBINA, KOMMAEKCHbIA W T.N. HoBble hopMbl OLeHKM GE30MacHOCTM Onepeamnnm NoHMMaHue
00LlecTBOM HE0BXOAMMOCTN COBEPLUEHCTBOBAHMS MOAXOAO0B K OLEHKE ee Takum 00pa3om, YTo M MoBnekno Gonbluve
pasHormacus B TPaKTOBKE  PUCK-OPUEHTMPOBAHHOM  TEXHOMOrMW  ympaerneHust  Be3onacHOCTb0  OMacHbIX
npomseoacTBeHHbIx 06bekToB (OMNO). B cratbe paccMOTpeHbl 0COBEHHOCTW YroNbHOTO NPOM3BOACTBA COBPEMEHHOM
YKpauHbl OTHOCUTENbHO OXpaHbl Tpyada, CYLEeCTBYIOLME HeJOCTaTKM U COenaH BbiBOA, YTO BbIXOA M3 CO3AaBLUENCS
CUTyaUWUW 3aKMo4aeTcs B CHUDKEHWM PUCKOB PaslUYHbIX TWMOB, YeM W JOCTUraeTCs NoBblleHMe Ge3omnacHoCTu
pabOTHWKOB YromnbHOM NPOMBbILNEHHOCTU. OTMEYEHO, YTO TEPMUHBI «PUCK» U «OMACHOCTbY HE SBMAKTCH CUHOHUMAMM.
Be30nacHOCTb — He ecTb OTCYTCTBME HEZOMYCTUMOrO PUCKA. TEPMUH «ynpaBlieHNe PUCKOM» TPebyeT AOMNOMHUTENBHOTO
0BCyXaeHNs 1 pasbsCHEHUI. ECiv UCXOAMTb 13 TEPMUHOMOTMYECKUX OCHOB TEOPUM YNPaBREHUs, TO yrpaBieHne — 310
NnpoLecc, BKIIOYAIOLWMIA BbIpaboTKy anbTepHATUBHBIX YNPaBNSOLWMX BO3AENCTBUN, NPUHSTIE PELUEHUIA OTHOCUTENBHO
BblOOpa 13 HUX Hanbonee adhHEKTMBHBIX W Peanu3aLmio yNpasnstoLLmMx BO3AENCTBUI C LIENbI0 JOCTKEHNS XENaeMbiX
pe3ynbTaToB (PYHKLUMOHWMPOBaHUS ynpaBnsieMoro obbekta. Puck, kak Mepa onacHOCTM 00ObekTa, He SBRseTcs
0OBEKTOM, W NO3TOMY HE MOXET ObiTb OOBLEKTOM ynpaBneHusi. Puck He MOXET (YHKUMOHMPOBATb, W Y HEro Het
pesynbTaTtoB (DYHKUMOHMPOBaHMS. [103TOMYy pYKOBOAWTL PWUCKOM KaK TakoBbiM HEBO3MOXHO. CroBocoveTaHue
«yMPaBMEHNE PUCKOMY» - KOHBIOHKTYPHO, OLUIMOOYHO MCKaTb PUCK B BUOE CAMOCTOSITENBHOM CYLIHOCTM (Bedb PUCK —
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NULWb Mepa onacHocTK). YnpasnaTtb Heobxoanmo BesonacHocTbio paboT Ha caMoM 0BbeKTe, a He ero npu3Hakamm u
napamMeTpamu, OOHWM W3 KOTOPbIX W SBNSETCS puUCK. Ha npakTuke, K coxaneHuio, npuxogutcs Habnogatb, Kak
«PYKOBOZAT PUCKOM» HeRobpOCOBECTHblE pa3paboTumki eknapauuii NpoMbllLneHHOW 6e30macHoCTH, a Takke
noCneLHbIE WHTEPNPETaTopbl B MPEAB3ATbIX UM TEHAEHUMO3HbIX COOOLLEHMSX HEKOTOPbIX CPEACTB  MacCOBOM
nHdbopmaummn. Puck uyenoseka, pabotawwero Ha HIO, Hyxgaetcd B [JanbHEMWMX M CamblX  TLLATENbHbIX
“cenesoBaHusx.

KnioueBble cnoBa: npvemnemblii puUcK, YnpaBfieHMe PUCKOM, NOBblEeHWe 6e30macHOCTH, KONMYeCTBEHHas

OLleHKa pucka, CTOMMOCTb 4eSI0BEYECKOM XN3HM

The manuscript was submitted 10.03.2021
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