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Abstract. The digitization of technological processes in enterprises is rapidly
changing the world of work and requires new and up-to-date solutions in occu-
pational health and safety (OSH). The European Agency for Safety and Health at
Work (EU-OSHA) provide information to policymakers, researchers and workers
about the possible effects of digitization on OSH, so that they can take timely and
effective measures to ensure the safety and protection of workers. Occupational
health and safety are often poorly managed in micro and small enterprises, and
employees are exposed to a greater risk of workplace injuries and occupational
diseases. The paper deals with online monitoring of risk assessment in the injec-
tion moulding workplace and is key to creating healthy workplaces. However,
conducting a risk assessment can be quite challenging, especially for micro and
small businesses that may lack the resources or expertise to do it effectively.
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1 Introduction

Safety and health protection at work can be defined as the state of the workplace, which
ensures that in compliance with rules such as technological procedures, safety regula-
tions, etc., a situation will not arise that would endanger workers’ health [1]. To create
safe work, in which the protection of the worker’s health is to be observed, it is required
to develop and implement a system of measures such as legislative, economic, social,
organizational, technical, health and educational. [2] Despite the implementation of all
available measures to increase safety, health protection and conscientious compliance
with the organization’s occupational safety and health policy (OSH) by employees,
it does not exclude the occurrence of an undesirable situation that leads to occupa-
tional accidents [1, 2]. If such an undesirable situation occurs, it is necessary to proceed
according to the applicable legislation [3].
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Hazard identification is the process of identifying whether a given hazard exists.
This process also determines what the hazard can cause. The identified danger is then
assessed, and one of the options is selected [3]:

1) interruption of the process due to a danger that is incompatible with the damage they
can cause,

2) immediate adoption of corrective measures that eliminate or reduce threats arising
from the hazard,

3) termination of the analysis due to negligible dangers,

4) continuation of risk identification.

The term threat means any activity that leads to the emergence of a dangerous
situation. It represents a danger that causes negative phenomena such as injury or damage
in a specific space and time in the machine-person-environment system [4].

The hazard identification stage is followed by the threat title and, at the same time, its
analysis. This process represents the determination of threats that result from hazards and
lead to an injury, damage or another negative phenomenon. Therefore, it is important
to determine the course and method of potential negative risk in the machine-man-
environment system. In this section, it is important to realize that one danger can cause
more threats [2, 3].

Control measures for the identified threat [1, 2]:

1) Elimination - removal: introducing automated devices that reduce the manual work
performed and eliminated threats.

2) Substitution - alternative: this measure is used if it is impossible to eliminate the
threat. In such a case, possible options are sought to replace the materials, machines
and equipment that are safer and eliminate the risk of injury or occupational disease.

3) Technical controls: they consist of the design of the workplace and the activities
performed by the worker. An example can be technical noise control and the subse-
quent proposal of corrective measures such as anti-noise walls, covers and isolating
employees from excessive noise.

4) Administrative regulation: represents measures, the content of which is the reworking
of work procedures, introducing new strategies and determining the use of PPE.

1.1 The Risk Identification

It includes the process of identification, knowledge and assessment of existing, possible
and emerging risks, which carry with them the probability of the occurrence of a negative
phenomenon [1, 4].

The identification process must take risks into account, regardless of whether the
given source of risk is under the organisation’s control but also if the individual sources
of risks and their causes are not obvious [5]. It must contain an assessment of the induced
effects with consequences. It is important to consider the wide range of values, even if
the individual sources of risks and their causes are not obvious [4]. It is also necessary to
take into account what can happen and, at the same time, consider possible undesirable
reasons and circumstances that indicate the consequences that could occur. All important
causes and effects should be considered [5, 6] (Fig. 1).
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Fig. 1. The process of Online Monitoring [Authors own processing]

The process of identifying and assessing adverse events that lead to the creation and
realization of risks, analysis of mechanisms leading to these situations, and assessment
of the scope, size and probability of occurrence of any event that could harm the company
“[6].

It consists of the following steps [4, 7]:

determination of the assessed system,
hazard identification,

threat identification,

determination of risks.

Monitoring is a tool to track almost everything - from the location of objects to
the utilization of machines and the charging cycle of the battery of the transporting
forklift - where such maintenance saves energy - to the list of people who are still on
their way to work. Risk analysis is important in determining whether risks need to be
addressed in a given chosen system and what method needs to be used to assess risk
[6]. It provides information about individual sources of risk and also about positive or
negative consequences and probabilities that may occur [7]. It has the task of identifying
the factors that influence the values and, at the same time, their possibility. The risk is
often expressed from a combination of consequences and probabilities [8]. In terms of
the purpose of the analysis, available sources, information and data, the study can be
qualitative, semi-quantitative or quantitative [7, 8].

2 Work Methodology

Digital technologies have brought new forms of employee management. Unlike pre-
vious forms of management that relied heavily on human supervision, Al workforce
management relies on new management systems and tools that gather real-time data
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on worker behaviour from various sources [6]. The goal is to inform management and
support automated or semi-automated decisions based on algorithms or more advanced
forms of artificial intelligence [5]. Research in this area identifies and discusses the pos-
sibilities that these new systems provide for management based on artificial intelligence
because if they are created and implemented transparently, and employees are informed
and consulted, they can support decisions to improve health and safety in the workplace
[6, 7]. In addition, the research maps and discusses challenges in the legal, regulatory,
and ethical fields, as well as issues related to privacy and risks and concerns in the area
of health and safety, especially about psychosocial risk factors that these new forms of
monitoring and management of workers also cause [8, 9] (Fig. 2)

Fig. 2. The monitored samples of the final product [10].

Online monitoring and identification of risks at the injection moulding workplace
was implemented in a company that focuses mainly on producing components for the
electrical industry [10, 11]. The operation also uses other equipment designed for han-
dling forms and moving material, such as a forklift and a gantry crane with a load
capacity of up to 5000 kg [11]. A forklift is used for other injection moulding machines
to change the mould. A very important task is also the drying of the material called
granulate. The reservoirs of other injection moulding machines are filled manually, but
before that, the granulate is dried in dryers that do not perform the function of automatic
transfer of granulate to the reservoir [10]. It mainly concerns the production of mould-
ings of single and multi-pole circuit breakers, protectors, cam switches, and household
electrical installation materials such as single and double 230V sockets, 400V sockets,
switchboards, etc. [12] (Fig. 3).

3 Results and Discussion

The risk situations in the operation of injection moulding machines are the fall of the
load and the slip - the fall of a person [10, 13]. They enter mainly using a forklift truck
and filling dryers and hoppers of injection moulding machines [14]. These situations can
seriously damage the health of workers (Fig. 4).

The following situation with a high level of risk is a slip - a person’s fall, which most
often occurs when filling the hoppers of dryers and injection moulding machines [15,
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Fig. 3. The monitored products [10].

Fig. 4. Model of the current state of operation of injection moulding machines [10].

16]. To eliminate this risk, a model of preparation for filling these reservoirs with an
active sensor using a bridge crane was created [17, 18] (Fig. 5).
Legend to Fig. 6

. Preparation container

. Eyelets for fastening the rope

. A spring connected to a fixed part and a movable foot

. The area of material (granules) coming out of the hopper
. A foot of the proposed preparation

N B W =

Legend to Fig. 7

. Preparation for filling reservoirs
. Middle piece for the upper part of the magazine
3. Reservoir

N =

The mentioned preparation represents a simple mechanism. Its principle consists of
filling the preparation with coarse material from a bag or dryer and subsequent transfer
using a bridge crane above the level of the injection moulding tank [19, 20] (Fig. 8).
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Fig. 5. Model of preparation for filling reservoirs [10].

™

Fig. 6. The main parts of the preparation [10].

Legend to Fig. 9

1. The preparation is closed
2. The preparation is open

When lowering, the foot of the preparation rests on the intermediate piece of the
upper part of the container, and the weight of the preparation and the filled granulate
pushes the foot into the inner part, which partially opens the closing position [20, 21].
After opening, the granulate is poured directly into the hopper of the injection moulding
machine. When raised again, the spring pushes the foot outwards, closing the closing
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Fig. 7. Basic component mode [10].

part. Part of the data collection process is to document the state of production at individual
workplaces as well as service processes [21]. Both employers and logistics contribute to
this. As part of logistics, we take care of resources, where we deal with efficiency, health
and safety, technology monitoring, material flow, and maintenance. The goods must be
at the designated place and the product produced on time (Fig. 10).
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Fig. 8. The proposed spacer [10].

2.
Fig. 9. The principle of the preparation [10].

19
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Fig. 10. The workstation view

4 Conclusion

The research aimed to predict, monitor and subsequently minimize risks when working
in the injection moulding department based on theoretical principles from the safety
and health protection field. Part of the main activities of every company should be
creating safe work at the workplace, which should ensure the protection of the employ-
ers‘ 1’s health. An important condition is the identification of dangers, and threats,
the definition of risk levels and subsequent solutions for risk elimination. To carry out
the risk identification, it was important to characterize the production and the detailed
activities of individual workers where there are potential dangers and threats. Opera-
tional safety is also one of the company’s priorities. Increasing production, movement
of equipment, employees, visitors brings various dangerous situations. Digital technolo-
gies also increase security of whole company. They know how to guard the authorized
use of technology and the authorization of the operator; they prevent collision situations
between vehicles and pedestrians. This will prevent damage, injuries and unnecessary
costs associated with accidents and maintenance.
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