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IMPROVEMENT OF THE SAFE WORK SYSTEM

Purpose. To improve the approach to the development of a safe work system, one of the important elements of the occupa-
tional health and safety management system (OHSMS) of employees at an enterprise.

Methodology. The research is based on the “Safe Systems of Work”, which combines the content of safe procedures, which are
determined taking into account the content of the worker’s production task when performing production activities, his/her com-
petence in understanding the technological process and characteristics involved technological equipment.

Findings. To reduce occupational diseases and industrial injuries at enterprises, it is proposed to implement the “Safe Systems
of Work” (SSW) of “5 steps™: “analyse”, “summarize”, “anticipate”, “support”, “improve”, which will make it possible to iden-
tify occupational risks (OR) and justify the feasibility of reducing their impact on the worker during the performance of production
activities. For the implementation of each step, a corresponding procedure is provided, which allows ensuring their implementa-
tion. It is proposed to carry out the OR evaluation procedure according to the “Tree Trunk Analysis” model, which is a section of
the trunk of a tree divided into six parts which characterize the dangerous factors that affect the activity of the employee, the func-
tioning of the technological equipment and the environment. A feature of the proposed approach is the establishment of zones of
interaction between the following components of the proposed SSW: the worker and technological equipment, the worker and the
environment, as well as the environment and technological equipment, which characterize the specified external and internal fac-
tors of influence on the SSW.

Originality. The approach to the organization of SSW to reduce the level of OR during the performance of production activities
has been improved based on the improvement of the OR management process, the identification of external and internal dangerous
factors that affect the level of OR, the probability of the occurrence of a dangerous event and its degree of severity, taking into ac-
count changes, over time, in the conditions of performing professional activities: during stable work, during an emergency situa-
tion, during an accident and during martial law.

Practical value. Improved labour protection instructions or maps of safe production processes can be applied at enterprises
with the aim of better perception by employees of labour safety requirements and improvement of document flow at the workplace.

Keywords: safe work system, occupational risk, hazard, accident, hazardous factors

Introduction. The main task of Occupational Health and
Safety Management System (hereinafter OHSMS) of the enter-
prise is to implement the organizational, sanitary-prophylactic
and technical measures to prevent injuries and occupational dis-
eases of workers during the production activities. One of the ef-
fective approaches to injury prevention is the implementation of
the Safe Systems of Work (hereinafter SSW), which combines a
set of carefully selected procedures developed on the basis of the
systematic identification of hazards during the performance of
production activities by workers, taking into account their com-
petencies and the characteristics of technological equipment [1,
2] . At the same time, its construction is based on two approaches:

- egocentric, focused on the employee;

- ergonomic, focused on production activities [3, 4].

The egocentric approach (or behavioural safety) is the cre-
ation of conditions for managing safe behaviour in the work-
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place by the management of the company. The occurrence of
an injury is always the result of the influence of a certain se-
quence of hazardous factors, so if all accidents are taken as
100 %, then the ratio of the causes of injury will be 88 : 10 : 2,
where 88 % are hazardous actions of workers during the perfor-
mance of professional activities; 10 % is failure of technologi-
cal equipment; 2 % is influence of natural phenomena [5, 6].

According to the hierarchy of OR control (Fig. 1), with the
egocentric approach, the main emphasis is on the use of ad-
ministrative control measures and the use of personal protec-
tive equipment (PPE).

The ergonomic approach is aimed at the development of
safe systems, equipment and technologies to avoid incidents in
the interaction of people, equipment and the working environ-
ment. At the same time, the employee’s behaviour is not eval-
uated as hazardous or unreasonable, but is expressed through
the focus of their knowledge, experience and skills, from the
point of view of the complex interaction of the “human-equip-
ment-work environment” system. The greater the level of
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threat during technological processes is, the more necessary
better protection systems are, which include both obvious
technical solutions (physical barrier, automated shutdowns)
and non-obvious ones affecting the human factor: organiza-
tional, administrative and regulatory (policy, provisions, in-
structions, etc.) (Fig. 2). Multi-level protection systems, which
allow us to neutralize failures of various origins, have proven to
be the best ones.

At workplaces, workers constantly create a changing combi-
nation of hidden inconsistencies |7, 8], and technological pro-
cesses are accompanied by the manifestation of a small number
of errors or failures. Individual discrepancies cannot lead to an
incident, so they are considered insignificant at the operational
management level. It becomes obvious that the management of
a complex technical process requires a constant search for a bal-
ance between productivity and the creation of conditions to
avoid an emergency situation due to the accumulation of fail-
ures and errors. In addition, safe procedures with an ergonomic
approach should be based on forecasts of changes in hazardous
equipment states and its reliability. On the other hand, techno-
logical processes can lead to failures, breakdowns, which in
most cases are caused by incorrect actions or inactivity of the
human operator. Therefore, when developing SBP, there is a
need to take into account the change in the psychophysiological
characteristics of the human operator over time caused by
changes in the production situation.

Literature review. To reduce the level of injuries at enter-
prises SSW is implemented. It involves the development of ap-
propriate safety and occupational health and safety instruc-
tions, the conduct of appropriate training, as well as the provi-
sion of constant monitoring of hazards through the assessment
of occupational risks (hereinafter referred to as OR), which are
the basis for the introduction of various preventive measures.
However, in the study [9], the author established that the level
of occupational safety depends most on human factors, which
are difficult to predict. At the same time, the proposed mea-
sures of careful professional selection are a rather dubious ap-
proach to reducing the level of injuries, since hazardous ac-
tions or inaction also depend on the organizational culture at
the enterprise and the social and psychological climate at
workplaces. In another work [10], the author recommended
creating a system of operational monitoring of employee be-
haviour; however, as noted in work [11], the conclusions that
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Fig. 2. Multi-level protection system for technological processes 7]

the main cause of incidents is the human factor are quite am-
biguous. In the paper [12], the authors, based on a study on
the relationships between the causes of accidents and the orga-
nization of regulatory and methodological support for produc-
tion processes, recommend clearly and thoroughly prescribing
the procedures that must be performed by employees. Inade-
quate fulfilment of labour protection requirements (due to the
significant number and complexity of procedures) is also indi-
cated in a study conducted at several dozen enterprises in
Spain [13, 14]. The researchers note that the greatest confu-
sion among workers occurs with OR assessment due to the
lack of a standardized approach. Within the framework of
studies [15, 16], the need to ensure objective relationships be-
tween the procedures for identification and assessment of OR
is indicated. Summarizing recent studies [17, 18], there is a
need to develop a clear and objective approach to occupation-
al safety management at the enterprise, which would take into
account the change in the technical condition of the equip-
ment and the psychophysiological characteristics of the hu-
man operator over time.

Purpose. The purpose of the paper is to improve SSW to
reduce the probability of incidents and their consequences for
the life and health of workers at workplaces based on OR man-
agement, taking into account changes in the conditions of pro-
fessional activity over time: stable work, emergency situations,
accidents and military conditions.

Methods. To improve SSW we will use the generally recog-
nized “5 steps” method [19] (“analyse” “summarize”, “pre-
dict”, “maintain”, “improve”) to develop procedures based
on the OR assessment, which provides:

- assessment of the work task, where the collection and
thorough analysis of information about sources of hazard is
carried out;

- identification of hazards, calculation of the value of OR
from the action of hazardous factors that can affect workers
when performing production tasks, including consideration of
the psychological aspects of the impact on workers;

- the OR assessment (the product of the degree of proba-
bility of the occurrence of the incident and the level of the
consequences of the incident);

- establishment of safe work methods planning, where safe
work methods are substantiated in cases of existence of even a
minor unacceptable level of OR;

- control over the performance of SSW, aimed at ensuring
regular monitoring of system performance, training of employ-
ees, and their implementation of safety instructions and rules.

In SSW, there are no clear requirements for step-by-step
procedures. However, there is a clear form for presenting doc-
umented information to employees (Table 1).

In particular, the availability of preparation for the perfor-
mance of a production task through planning and a safe se-
quence of its execution is mandatory. Since each type of activ-
ity has its own specifics (in particular, in normal, emergency,
military conditions or in the event of an accident), there is a
need to manage the OR, taking into account the impact of
working conditions.

Results. For the development of OHSMS at any enter-
prise, when creating “SSW maps”, it is suggested to take into
account various long-term or short-term changes in the pro-
duction process, which is reflected during the assessment of
OR by considering six hazardous factors (hereinafter HF): hu-
man, technical, organizational, operational, social and ergo-
nomic (Fig. 3).

This approach, in contrast to the existing ones, allows for a
more thorough justification of preventive and protective mea-
sures to achieve the planned results in terms of reducing the
number of incidents and to carry out continuous improvement
of the OHSMS. Also, during the assessment of the OR, it is
suggested to take into account the different nature of the
works: stable, emergency, in the event of an accident, and dur-
ing the introduction of martial law.
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Table 1
Workplace map template for construction of SSW

Name of the section What needs to be described

Premises and place of work | The place where the work is done

Work leader/administrator | Enter the full name and position

Date of creation Specify the date of creation of the map

Auditor The person who did the inspection

Job description and HF Description of the work to be
performed, with a photo or diagram

of the workplace
Additions to “SSW maps”

The purpose of SSW at this | What needs to be achieved
workplace

OR management

Tools and equipment to be | Description of necessary tools and

used equipment

Preparatory works Description of steps before starting
work

Training ‘What you need to pay special
attention to

Procedures A list of work instructions that

regulate the work being performed

Description of the necessary means
of collective protection

Safety measures

Description of required PPE

Specify the need for disposal and
removal of waste, cleaning the
workplace, etc.

Sanitary and household
provision

Hazard identification,
assessment and OR
management

Supplement to “SSW map”

IDENTIFICATION OF THE NATURE OF WORK
[ stable _[Emergencyl 1 11e S350 0f | When martial law
an accident is introduced

IDENTIFICATION OF OR COMPONENTS

|_Hazard [l Hazardous event

HAZARDOUS FACTORS IDENTIFICATION
3. Organizational

2. Technical 4. Operational

ANALYSIS OF OR
Determination of the level of OR,
event probabilit hazardous factors and hazards
of severity of a hazardous event

ASSESSMENT OF OR

Unacceptable Acceptable with verificationll Acceptable

PROCESSING OF OR DEVELOPMENT OF MAPS OF

Development of actions THE SAFE WORK SYSTEM AT:
it - stable work;
- emergency work;

to reduce the probal
land severity of
iconsequences

- accident;
- martial law introduced

Fig. 3. SSW map development process based on the OR
register(s)

As aresult, there is a need at the first step of the OR assess-
ment to provide for:

- identification of the nature of the work at the workplace,
where it is specified under which condition the OR will be
considered;

- identification of OR components, where it is clarified
which hazard can lead to which hazardous event and what
negative consequences may be caused by its occurrence;

- identification of hazardous external and internal factors
at the enterprise that affect the probability of the occurrence of
a hazardous event and the severity of its consequences.

It is important to note that external and internal factors are
considered for each hazardous condition, as they affect the
probability of occurrence of a hazardous event and its degree
of severity.

The OR assessment procedure itself in the proposed “SSW
map” is conveniently represented by an improved model in the
form of a tree trunk section, the principle of which was pro-
posed by Geoff McDonald. The main peculiarity of the pre-
sented model (Fig. 4) is the division of the tree trunk into
6 zones in accordance with the types of hazardous factors, and
the length of the trunk is divided depending on the nature of
the work.

This model provides for the change in each component of
the production process over time, under the influence of differ-
ent HFs, which pass through different types of work along the
trunk. This approach makes it possible to establish patterns
linking injuries or occupational diseases with the specific HF. In
addition, the interaction of production processes makes it pos-
sible to assess the level of safety culture, the psychophysiologi-
cal state of a person, and other components that are necessary
for understanding the causes of accidents or incidents. Note
that the given states of the production processes component can
last for months or years, and then change unexpectedly.

To evaluate OR, a slightly improved process is proposed,
which, unlike classical approaches, divides OR into three main
types: acceptable, acceptable with verification, unacceptable
ones (Table 2).

This approach allows more rational use of the company’s
financial resources to find and implement preventive and pro-
tective measures for OR management.

For each hazard and hazardous event (hereafter HE), you
can determine the final OR, taking into account the impact of
each external and internal HF, and to assess the probability of
occurrence of HF and the degree of severity, you can use an
8-point scale: where 1 means HE does not occur or the conse-
quences are absent, and 8 means HE occurs continuously for a
specified period or the severity of the consequences (injury or
occupational disease) with a fatal outcome. An example of
such OR control, taking into account the HF environment and
hazardous actions during the work of the compressor unit
driver, is presented in Table 3. More details about the scale for
OR assessment can be found in the paper [20].
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Fig. 4. Model “Section of a tree trunk”

Table 2
OR classification

No. OR assessment Score
1 | Acceptable OR from 0 to 130
2 | Acceptable with verification OR from 131 to 260
3 | Unacceptable OR > 260
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The novelty of the proposed OR assessment is the determi-
nation of the final effect of the combined effect of all negative
factors, which allows for a detailed study on the impact of each
of them on the probability of HE occurrence and the severity of
the consequences. It is this approach that allows you to identify
the HF that has the greatest contribution to the final OR and to
start developing preventive measures from it. In addition, the
proposal to divide the nature of works into four types allows us
to identify the most influential HFs in their combined effect.
For example, during stable operation, the value of OR is larger

than that of a technical negative factor, which is associated with
a malfunction of technological equipment, its untimely main-
tenance, technical inspection, planned repair, replacement of
perishable parts, etc., while during emergency operation the
human negative factor becomes the major one, while it had a
minimal impact during stable work. This is explained by the
assumption that all technological processes, as a rule, cope
with the task. For the most part, the potential energy of a single
discrepancy (error, failure) is not sufficient to form HE condi-
tions. A significant part of failures is blocked at an early stage of

Table 3

Identification of hazards, evaluation and management of OR of a gas pumping unit operator’s work (hereinafter GPU) with
different nature of work according to the scenario: Hazard: gas release that may occur inside the GPU; HE: explosion, gas
poisoning; Negative consequences: death or severe injuries of the operator with the corresponding HF

The primary The final
analysis and analysis and
determination determination
of the OR level of OR
[} (5]
S|sE o slz° ~
HF 3|22 zZ Actions to reduce OR level 315 8 o
°lg 2 £ S|z g b
o % 5] - o =1
|82 x|k =555
A s 5|82 £
2|88 = z| @8 %
= | & 2 5} =13 2
E|EE |2 22 | &
HE EES |z
e | < ~ = i
1 2 3 4 15 6 7 8 9 (10
At stable work (Appendix 1)
Human: inappropriate psychological | 34 | 5 | 170 1. Try to reduce the OR factors that are associated with labour 21 5 |10
state, character and temperament; activity.
health condition, low qualification 2. 1 time in 5 years to conduct training in an accredited training
centre, conduct briefings on time
Operational: overloading of the 3 7 21 1. Stop the GPU immediately in the event of a malfunction that | 2 7 14
unit, maintenance, control of threatens the safety of service personnel or may lead to an
operating parameters emergency situation.
2. Forbid leaving working GPUs unattended by service personnel
3. Prohibit the use of additional levers for turning crane steering
wheels
Technical: equipment malfunction, [ 45 | 7 | 315 Start the GPU only in good condition, in compliance withthe | 3| 7 |21
planned repairs requirements of the instructions, and on the condition that
there are no unauthorized persons.
2. Ensure safe conditions during repair work.
3. Prohibit troubleshooting on a working GPU, except for the
cases provided for in the operating instructions
Ergonomic: uncomfortable working | 4 5 20 1. Forbid to enter the air filter chambers during the units 3 4 (12
posture, monotonous movements, start-up and operation.
workplace organization 2. Conduct periodic audits of workplace ergonomics and
improve it.
3. Establish and adhere to a schedule of work and rest
Organizational: mode of operation, | 4 | 67 | 268 1. Scheduled starts, stops, and changes in GPU operation 31 5 |15
execution of instructions, schemes should be carried out during the day.
provision 2. Prepare the GPU for start-up at the Dispatcher’s order.
3. Commissioning of the GPU after revision, repair and
long-term shutdown should be carried out only according to
the approval order.
4. Every shift, check the operating ventilation system by
bypassing it.
5. Cameras should always be locked and sealed
Social: low pay, lack of support 5 4 20 | o | 1. Develop positive aspects of work and strengths of employees. 4 4 |16 %
g 2. Carry out workplace visits in order to identify problematic o
S | moments in employees and implement organizational measures '§
g to improve them g,*
Total points: 814 = | Total points: 88 £
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End of Table 3

1 BEERE 6 [7] 8 |90
At emergency work (Appendix 2)
Human: inappropriate psychological 8 64 1. Train the work personnel to assess the emergency situation 8 |32
state, character and temperament; regarding the level of hazard, the nature of the accident, and the
health condition, low qualification degree of threat of its development
Operational: overloading of the 7 49 1. Provide the GPU with appropriate PPE and a gas analyser in 7 135
unit, maintenance, control of case of an accident.
operating parameters
Technical: equipment malfunction, 7 35 1. Ensure availability of spare parts on the GPU to eliminate gaps 6 |24 x
planned repairs o
o
Ergonomic: uncomfortable working 4 16 1. Conduct training in accordance with the Plan for 3 12 %
posture, monotonous movements, Localization and Liquidation of Emergency Situations and 2
workplace organization Accidents(hereinafter PLLESA) §
Organizational: mode of operation, 6 42 1. Develop a scheme of alerts in the event of an emergency. 6 |36|=
execution of instructions, 2. Install systems for alerting employees in the event of an accident. i
provision © | 3. Develop PLLESA; agree it with the bodies of the State <
'S | Emergency Service a
a. 5]
Q
Social: 1ow pay, lack of support 6 30 § 1. Provide the GPU by means of mergency communication 6 |24]<
=
Total points: 236 = | Total points: 163
At accident (Appendix 3)
Human: inappropriate psychological 8 64 1. Provide the GPU by means for medical aid. 6 |36
state, character and temperament; 2. Train the staff to provide medical aid
health condition, low qualification
Operational: overloading of the 7 49 1. Provide the equipment with the possibility of emergency 6 |42
unit, maintenance, control of shutdown
operating parameters
Technical: equipment malfunction, 8 56 1. Ensure clear evacuation routes during repair work 7 149
planned repairs
Ergonomic: uncomfortable working 7 42 1. Provide the GPU with medical stretchers 6 |36
posture, monotonous movements,
workplace organization o~
o
Organizational: mode of operation, 6 42 1. Develop a notification scheme in the event of an accident. 5 |35 ¢
execution of instructions, 2. Sign a contract for the provision of medical assistance with '%
provision the nearest medical institution. 2
3. Provide the GPU by means of recording the circumstances of 5
. . . . >
the accident (for future investigation) =
° =
Social: low pay, lack of support 6 30 (—E 1. Provide the GPU by means of emergency communication. 5 120 3
‘g 2. Always investigate accidents and inform staff about the <
§ consequences learned from the incident §
= Q
Total points: 283 = | Total points: 218 <
At martial law introduced (Appendix 4)
Human: inappropriate psychological 8 64 Provide the GPU with a shelter with long-term food and water 7 |56
state, character and temperament; supplies.
health condition, low qualification
Operational: overloading of the 7 35 1. Provide the GPU with the ability to disable external and 6 |30
unit, maintenance, control of internal lighting.
operating parameters 2. Provide GPU with appropriate PPE
Technical: equipment malfunction, 8 40 1. Ensure the availability of spare parts on the GPU to eliminate 7 {35
planned repairs gaps %
Ergonomic: uncomfortable working 6 30 1. Periodically conduct training on personnel actions in the 5 |25 g
posture, monotonous movements, event of an air raid or an object being seized ‘§
workplace organization g
o
Organizational: mode of operation, 6 30 1. Develop a scheme of alerts during martial law. 5 |25 ;
execution of instructions, © | 2. Develop instructions for actions in the event of an alarm §
provision ':E signal, chemical or radioactive threat %
a
o S
Social: low pay, lack of support 6 36 | § | 1. Provide the GPU by means of emergency communication 5 130 &
g S
Total points: 235 = | Total points: 201 <
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their manifestation by means of protection created for this pur-
pose. At the same time, during emergency work, especially
during a state of war, the human factor comes first; any incon-
sistency can cause an accident, so it is necessary to pay maxi-
mum attention to it. From this comes an understanding of the
need to select a qualified employee, since technological pro-
cesses require serious approaches for their safe operation. Also,
the influence of the operational factor in an emergency situa-
tion, which is associated with unstable work, frequent starts,
unstable power grid, unstable compressor power, failures in the
control system, etc., increases significantly. In turn, in the
event of an accident, the biggest impact, in addition to the hu-
man factor, is the technical one, since it is during repairs that
the probability of an accident increases.

In the future, the analysis of hazards and the magnitude of
production ORs allows establishing technological processes in
which it was not possible to reduce the OR value to an accept-
able level with the help of protective measures, which requires
the appropriate development of the necessary preventive ac-
tions for a specific influential HF.

Discussion. The development of the proposed “SSW map”,
in contrast to the standard one, allows adequate justification of

safety measures for different types of work and the development
of appropriate recommendations to reduce occupational diseases
and injuries. The description of security measures is based exclu-
sively on a detailed assessment of the OR, taking into account
various negative factors. The proposed approach allows you to
work in advance (application of advanced technologies), which
leads to the balancing of the work of the technical system due to
the early detection of threats and hazards that can lead to HE. By
the way, specialists are constantly faced with the task of achieving
the set goals with rational use of resources, economy and reduc-
tion of various costs, on the one hand, and on the other hand,
ensuring safety based on OR control. It is the specified proposed
approach that allows us to ensure its implementation.

The next step is the development of the “SSW map”, the
basis of which is OR management, with the development of
appropriate recommendations for employee actions and the
definition of preventive measures (Table 4).

Please note that it is not always possible to completely
eliminate the risk by developing collective means or protection
measures. In such cases, OR can be reduced by implementing
administrative control through various indicators of safe work
performance, which are conveniently selected and justified on

Table 4

An example of a “SSW map” for an operator of the GPU

Premises and place of work

Unit of complex gas preparation, compressor workshop

Work leader/administrator

Head of the technological service department

Date of creation 26.06.22

Auditor Safety Engineer

Job description and HF

Maintenance of GPU being in operation, in reserve, in the stage of start-up and stoppage; auxiliary technological
equipment of the compressor shop, which is related to the operation of the GPU and the pressure compressor
station (hereinafter PCS) as a whole (air cooling devices (ACD) of oil, high-pressure equipment, shut-off valves,
compressors of compressed air, ACD of gas, etc.); operating electrical equipment related to the compressor station
and performing planned and preventive repairs of all equipment included in the compressor shop

OR management

Appendix No.l to the SSW map at the workplace at stable work

Appendix No. 2 to the SSW map at the workplace at emergency work
Appendix No.3 to the SSW map at the workplace at accident

Appendix No.4 to the SSW map at the workplace at martial law introduced

The purpose of SSW at this | Safe maintenance of GPU

workplace

Tools and equipment to be | Locksmith’s tools and keys for maintenance of GPU

used

Preparatory works 1. Wear appropriate PPE.
2. Carry out a bypass of the equipment together with the operator who is handing over the shift, according to the
route map.
3. To receive from the operator on shift the information about the condition of the equipment, which must be
especially closely monitored to prevent accidents and malfunctions, as well as about the equipment that is under
repair or in reserve;
4. Check and accept tools, materials, keys to the premises, change log and other documentation;
5. It is prohibited to accept and hand over the shift during the liquidation of an accident, during switching or
operations on starting and stopping equipment without special written permission of the management of the
enterprise

Training Professional training at an accredited training centre for the profession “Compressor unit operator”

Procedures Job (working) instructions for a compressor unit operator.

Occupational health and safety instructions for the operator of technological compressors.
Instructions for occupational health and safety during operation of the GPU

Safety measures

Collective means of protection at PCS are fences, gas analysers, and fire extinguishing means: complete fire
shield, automatic fire extinguishing means

overalls, protective helmets, glasses

Means of individual protection of respiratory organs, hearing, musculoskeletal system (knee pads, elbow pads),

Sanitary and household

provision drinking water

Rest room, changing room, shower, toilet, washing machine and dryer, air conditioner, provision of food and

Hazard identification, Supplement to “SSW map” (Table 3)
assessment and OR

management
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the basis of the “SSW map”. At the same time, the existing
recommendations for its development do not contain require-
ments for risk assessment for different types of work, which
does not allow for the provision of appropriate control mea-
sures for the activities of employees who witnessed or them-
selves got into an emergency situation or incident. Also, due to
the long-term absence of military actions on the territory of
European states, during the risk assessment, possible addi-
tional hazards and threats are not taken into account, which
can significantly change the situation with the necessary pre-
cautionary measures. On the other hand, it is known that the
first stage of OR management is the identification of all threats
and hazards.

There are different ways to determine the probability of
HE occurring. The most accurate is the application of the
theory of mathematical statistics; however, this requires suffi-
ciently long-term research and the qualification of specialists.
In most cases, the assessment of OR is carried out based on the
understanding of technological processes and the availability
of experience that allows predicting the development of the
event to some extent. However, this is often not enough. This
is indicated by the appearance of HEs, which are called “Black
Swan”. They are caused by some anomalous phenomenon
that is quite difficult to predict. Most likely, such events are
related to the emergency operation of the equipment, which is
difficult to understand and detect, therefore, the introduction
of risk analysis according to the nature of the work is an addi-
tional opportunity to predict HFs that can lead to the above-
mentioned situation. A person always has certain limitations,
especially when they do not want to admit them. Errors not
recognized in time lead to bitter consequences, because erro-
neous risk assessment is then used to confirm management
decisions and to control it. Therefore, carrying out a risk as-
sessment during certain situations will expand the possibilities
of predicting “black swans”.

“SSW charts” must provide for all steps necessary to avoid
HE caused by any hazard, especially the presence of HF,
which increases the probability of its occurrence. For employ-
ers, developing SSWs and providing training to ensure they are
carried out effectively will not only help prevent accidents, but
also assist in accident investigations by providing evidence of
measures taken to ensure safe practices.

This approach has certain disadvantages; in particular,
critics claim that the implementation of this strategy may un-
der certain circumstances lead to an increase in the bureau-
cratic OHSMS, which is associated with a significant number
of various types of formal procedures, the need to implement
strict control over the behaviour of employees and an increase
in the training load, for which you need to find extra time out-
side of your main work shift.

Also, in case of formalization of approaches, a culture of
scepticism, cynicism and fear of openness due to fear of fine or
reprimand will be formed. At the same time, it is possible to
underestimate injury rates and hide violations in order to
achieve better indicators and goals. In general, the implemen-
tation of the proposed changes requires the introduction of
reliable control over the implementation of bureaucratic pro-
cedures, the behaviour of workers and possible distortions of
real indicators.

Conclusions.

1. SSW was improved to prevent workplace incidents based
on complementing the OR management process by identifying
external and internal factors in the enterprise that can affect
the probability of HE occurrence due to the change in each
component of the production process over time, passing
through several states: during stable operation, during emer-
gency work, in the event of an accident and when martial law
is introduced.

2. The OR evaluation procedure is carried out according to
the modified model “Analysis of the trunk of a tree”, which is
a trunk of a tree, the section of which is divided into six zones

that characterize the activity of the employee, the functioning
of the production equipment and the influence of the environ-
ment.

3. The peculiarity of the approach is the establishment of
zones of interaction between the above components: the work-
er and production equipment, the worker and the environ-
ment, as well as the environment and equipment, which char-
acterize the specified external and internal factors.
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Mera. Y1OCKOHaJIEHHS MiIXOMy 10 PO3pOOKM CUCTEMU
Oe3nevyHoi Tpalli, OJHIEl 3 BaXKJIMBUX €JIEMEHTIB CUCTEMU
YIIpaBJIiHHS OXOPOHOIO 3M0poB’s it 6e3meku mpaii (CYO-
3ibIT) npauiBHUKIB Ha MiANTPUEMCTBI.

Metoauka. B ocHOBY mochimkeHHsT mokiageHo «Cucte-
My 6e3nevHoi mpaui» («Safe Systems Of Work»), sika moeaHye
B co0i 3MiCT Oe3neYHUX TTPOLEaYp, 1110 BU3HAYAIOTHCS 3 ypa-
XYBaHHSIM 3MIiCTy BUPOOHMYOIO 3aBJaHHS POOITHUKA MpU
3iACHEHHI BUPOOHUYOI isNIbHOCTI, HOr0O KOMMETEHTHOCTI,
PO3YMiHHSI TEXHOJIOTIYHOTO MPOLIECY 11 XapaKTEPUCTUKU 3a-
JIISTHOTO TEXHOJIOTIYHOTO 00JIaHAHHSI.

Pesyabratu. [l 3MeHIIeHHST MpodeciiiHuX 3aXBOpio-
BaHb i BAPOOHMYOTO TPAaBMaTU3MY Ha ITiAITPUEMCTBAX 3aIIpO-
MOHOBAHO BIPOBAaAUTHU cucteMy «CuctemMy Oe3IevyHoi Impa-
mi» (CBII) i3 «5 KpoKiB»: «IIpoaHali3yii», «IiACYMYyil», «I1e-
penday», «IMiATPUMYil» , «ITOMIMIIY», 1110 T03BOJUTb BUSIBIISI -
™ npodeciitti pusuku (I1P) i oO6rpyHTYBaTH HOLINBHICTH

3MEHIIIEHHS 1X BIUIMBY Ha POOITHMKA Mil 4ac BUKOHAHHS
BUPOOHUYOI AisIbHOCTI. [J1s peasizaliii KO)KHOTO KpOKYy Te-
penbayeHa BilMoBiaHA Mpolienypa, 110 103BoJIs€ 3a0e3evn-
T 1X BUKOHaHHs. [Ipouenypy 3 ouinku I1P nporonyetbcst
MPOBOJIUTU 3a MOJEJUIIO «AHaji3 cToBOypa JepeBa», siKa
MpeacTaBiisie co0010 3pi3 cTOBOypa AepeBa, PO3AiIeHOro Ha
LIiCTh YACTUH, 10O XapaKTepu3yloTb HeOE3MeYHi YMHHUKHU,
sIKi BIUIMBAIOTh Ha MisSUTbHICTh MpalliBHUKA, (DYHKIIOHYBaH-
H$I TEXHOJIOTIYHOTO OOJIafHAHHS i HABKOJIMILHE CEPENOBU-
e. OCcoOMMBICTIO 3aITPOTIOHOBAHOTO iIXOIY € BCTAHOBJICH-
H$ 30H B3a€MOJil MixX HaBeJEHUMU KOMIIOHEHTaMU 3aIpo-
noHoBaHoi CBII: nmpaiiBHUKOM i TeXHOJIOTiYUHUM OOJIaTHAH-
HSIM, TIPalliBHUKOM i HABKOJIUIIIHIM CEPEeOBUILIEM, & TAKOX
HABKOJIMILIHIM CEPEelOBUILEM 1 TEXHOJOTIYHMM OOJIaJHAH-
HSIM, 110 XapaKTepU3yloTh 3a3HaYeHi 30BHIllIHiI Ta BHYTPillIHi
(akropu BrmuBy Ha CBII.

HaykoBa HoBM3HA. YIOCKOHAJIEHO TMiAXil 3 OpraHizarii
CBII g 3HkeHHs piBHs 1P min yac 3mificHeHHS BUpOO-
HUYOI IisIJTbHOCTI Ha OCHOBI yIOCKOHAJIEHHS ITPOLIECY yIpaB-
niHHg T1P, inenTudikaiii 30BHIiIIHIX i BHYTpilIHiX Hebe3-
MEeYHUX YMHHUKIB, 1110 BIUIMBAIOTh Ha piBeHb [1P, Ha Biporiza-
HICTb HaCTaHHsI HeOe3meyHol noii Ta ii CTymiHb TSKKOCTI, 3
ypaxyBaHHSIM 3MiHM B 4aci yMOB 3ailicHeHHsI mpodeciitHoi
NISITBHOCTI: i yac cTabiibHOI poOOTH, Mil yac aBapiiiHOI
CUTYallii, MiJ1 Yac HENIACHOIO BUITAAKY Ta il yac BiliCbKOBO-
rO CTaHy.

IIpakTyHa 3HAYMMICTB. Y IOCKOHAJIEHi iHCTPYKIIil 3 0XO-
POHU TIpalli Y1 KapTu 6e3MeyHruX BUPOOHUUMX MTPOLECIB MO-
>KYTb 3aCTOCOBYBATUCS Ha MiINPUEMCTBAX 3 METOIO KPalIoro
COPUIHATTS MpaliBHUKAMKU BUMOT 10 Oe3IeKU Ipaili il 1mo-
KpalleHHs TOKYMEHTOO00iry Ha poOoYOMYy Miclli.

KimouoBi ciioBa: cucmema 6esneunoi npayi, npogeciiinuil
PUBUK, WKIOAUBICMY, IHUUOeHM, Hebe3neuni hakmopu
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