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Abstract. In this paper the author presents the use of selected risk analysis
tools in the process of authorising a new workstation. The company selected for
the study belongs to the automotive industry, where customer requirements are
high in terms of quality and performance as well as in terms of safety of work,
employees and the process.
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1 Introduction

Problems associated with the preparation of and launching a new workstation in a
production process occur most often in situations of implementation of a new product or
modernisation of an existing workstation. The focus of the managing staff responsible
for production on the quality of the products, their parameters and properties, means that
they often forget about the various aspects of ergonomics. Ergonomics is inextricably
linked to the provision of employee safety, proper work system and the relevant tech-
nical solutions as well as personal protective equipment. Ergonomics also ensures the
comfort of work in terms of access to relevant information, tools, documentation and
explanation of the entire spectrum of requirements posed to the employee.

A good solution in this situation is to develop a standard for the workstation and for
the process of the approval of the workstation.

The Subject Matter. A workstation is a work space along with all the means and
objects for work in which an employee or group of employees do the work [10]. In
other words, workstation is a combination and spatial arrangement of work equipment,
surrounded by the work environment under the conditions imposed by the work tasks
[7, 9]. He tasks to be carried out at a workstation and the tools necessary determine
what and in what order or distance from the employee should be placed at the work-
station. The range of issues to be taken into consideration is very broad. Among others,
the following are worth specifying:

– what will be supplied to the workstation (e.g. raw materials, packaging),
– what will be collected from the workstation (e.g. finished products, waste),
– what is the necessary equipment (e.g. machinery, devices, measuring instruments),
– what information the employee must be provided with (e.g. qualitative and quan-

titative requirements),
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– where at the production hall the workstation will be located (e.g. its surroundings,
lighting),

– what qualifications the operator and the staff of the workstation must have (e.g.
experience, skills),

– how the workstation will be maintained in continuous technical efficiency and
productivity (e.g. inspections, information about and elimination of malfunctions)

– what information from the employee will be required to measure their work (e.g. the
results of the qualitative examination of the product, performance).

The scope of the above mentioned issues is shown in Fig. 1.
Preparing and launching a new workstation, especially in a production process,

requires the involvement of employees with different levels of competence and per-
forming different functions in the work system. This process requires the participation
of a workstation operator, who will not always act as a “workstation designer”, as well
as the participation of the employees of service departments (planned repairs, break-
downs, improvement, modernization), inspection departments (quality, process) and
departments providing materials for production. The human role in the manufacturing
system is shown in Fig. 2, while the description of the requirements for each role are
included in Table 1.

A new workstation is a new element affecting the quality of a production process,
and therefore there are many factors to be considered in order to ensure adequate and
stable flow in the process. Nevertheless, the systems-based approach provides oppor-
tunities to consider the multi-dimensionality of the workplace in a comprehensive
manner at a given time. The systems-based approach may consist of the following steps
(among others):

Fig. 1. The scope of information and organizational jobs for a workstation (Source: author’s
own work)
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1. Identification of the need of launching a new workstation along with the needs of
all the interested parties.

2. Identification of the purpose of the workstation.
3. Preparation of a list of tasks to be implemented at the workstation.
4. Identification and provision of the necessary equipment, which must be part of or

be in the vicinity of the workstation.
5. Identification and provision of the necessary tools and assistance at the

workstation.
6. They are objective, simple and expressive (pictures, photos, drawings).
7. They provide the basis for training.
8. They provide the basis for control and diagnosis.
9. They are a means to prevent errors and minimize variability.

10. Identification, documentation and provision of the criteria for the evaluation of the
performance of the workstation.

Fig. 2. The human role in the manufacturing system (Source 6)

Table 1. Levels of human function in a production system (Source 6)

Function in the
production process

Required level of intelligence Ability to
replace the
function

Controller Conformity assessment of process and product,
decision making during disruptions

Partly

Service technician Servicing of technical objects according to
instruction, state of the object and engineering
knowledge

No

Operator Control of technical object according to instruction
and based on data regarding the process

No

Performer Performance of actions based on strict instruction To a large
degree
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2 Safety at the Workstation

According to the International Labour Organization every day, 6,300 people die due to
occupational accidents or work-related diseases, which constitutes more than 2.3 million
deathsperyear. Inaddition,313millionaccidentshappenon the jobyearlywhatoften leads
to extended absences fromwork. The human cost of accidents is estimated at 4 per cent of
global Gross Domestic Product each year (Safety at work 2013). Thus, there is a need to
increase the awareness of the scope and consequences of work-related accidents, injuries
and diseases, and make an attempt to find an explanation for them and their causes [8].

The above cited figures focus on the typical approach to the issue of safety, that is they
are focused on accidents at work. For an employee who does their job at a workstation
located in a production hall it is not only health and safety conditions that are important.
Interviews and observations show that access to information and clear requirements are an
important element in shaping safework conditions. Only an employeewho knowswhat is
expected of them and how they will be evaluated is able to ascertain the management of
the organization that the work is properly done. In the longer term, it provides the effect
of quality in the production process. Building a safe and healthy work environment is one
of the most important elements of the quality of life at work [1].

In leading a team of people, especially when dealing with employees who perform
work for a customer, one can notice that their comfort of work is dependent on giving
them clear and understandable criteria for the evaluation of their work. Therefore, when
shaping work safety one must take into account not only the legal requirements in the
field of health and safety, the requirements of the Labour Code and the general prin-
ciples applicable in the industry, but also the issues which stem from the specific nature
of the production process. The production process, often subjected to evaluation by
customers, also generates work requirements for the workstation. Speaking about safe
work then means looking at the workstation from two perspectives: the employer’s and
the employee’s. Figure 3 shows the extent of the requirements faced by the employee
but also by the employer.

The employer is responsible for the safety at a workstation. They equip the
employee with everything that they are obliged by law and by the requirements of
customers. However, those requirements will not be respected if the employee will not
perform their work in accordance with the applicable rules, procedures and instructions.

Works Standard. A standard is a set of parameters which ensures that an appropriate
level, characteristic for the purposes of a given object, is reached. In the case of a
workstation the standard is a card describing the tasks, tools, acceptance criteria, the
resources required for the implementation of the standard work at a workstation or for a
given activity. A standard is not a permanent document, it is subject to continuous
updates and changes resulting from changing requirements, resources and employee
qualifications.

The basic properties of standards [4]:

1. They present the best, easiest and safest method of performing a job. They take into
account employees’ long-term experience and knowledge of the scope of their duties.

2. They are the best way to preserve knowledge and expertise.

Risk Analysis in the Process a New Workplace 273



3. They are the criterion for measuring work - an objective way to evaluate work.
4. They show the cause and effect relationship.
5. They provide the basis for maintaining the right level of work and its improvement

(When there is a variability due to the lack of a standard one should be introduced.
If there is a variation in spite of compliance with a standard, it must be validated and
refined or the operators must be trained to carry out their work in accordance with
the standard) (Fig. 4).

6. They are objective, simple and expressive (pictures, photos, drawings).
7. They provide the basis for training.
8. They provide the basis for control and diagnosis.
9. They are a means to prevent errors and minimize variability.

Fig. 3. Safety of a workstation from the points of view of the employee and the employer
(Source: author’s own work).

Fig. 4. The construction of a work standard (Source: author’s own work)
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To develop a standard for a workstation in a production process one must (among
others):

– specify the target to be achieved,
– make a list of tasks performed at the workstation,
– determine the movements of the employee working at the workstation,
– determine the arms’ reach of the employee,
– determine the order of movements,
– determine the working area of the workstation,
– establish the time of work,
– identify the planned performance,
– identify the types of information that an employee must have at the workstation,
– define access to the above mentioned information,
– determine the health and safety requirements for the workstation,
– define fire prevention requirements for the workstation,
– determine the environmental requirements for the workstation,
– define the principles for assessing the employee’s work.

Organization of a new workstation requires employers to take all kinds of measures
to ensure the proper functioning of this workstation. The requirements that must be met
by an employer result from the legal requirements, the specific features of the tech-
nology, the conditions of production organization, the available resources, customer
requirements and the organizational culture.

Risk Analysis. Risk is a product of the probability of risks and the severity of their
effects. The key aspect then is to skilfully identify the potential hazards and to define
their effects. However, the first step is to determine the purpose of risk analysis, since it
determines the types of risks [3].

Risk analysis is a tool to ensure that the risks associated with launching a new
workstation will be identified and recognized, and that the preventive measures will be
properly implemented. Methods worth applying for risk analysis are: an audit of standard
work at the workstation, brainstorming, FMEA, FTA, ETA, a checklist. In this article, the
author will present excerpts from an application of a checklist and an FMEA.

The Basics of Risk Analysis. When launching a new workstation, in order to ensure
the safety of the employee, both in terms of health and safety measures and their
psychophysical comfort, a systems-based approach to risk management [2] must be
applied, and on this basis the following information should be considered:

– analysis of reported complaints (recognized and not recognized, 8D reports, anal-
ysis of the causes of the complaint),

– analysis of the internal audit reports of the production process,
– analysis of the internal audit reports of the condition of health and safety,
– evaluation of the minimum health and safety requirements for the production

machinery and equipment,
– legal requirements for machinery, equipment, industry,
– customer requirements for control and regulations operations, access to information,

labour standards,
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– internal requirements resulting from the existing principles of work,
– health and safety requirements for production workstations,
– environmental requirements for the physical work environment as well as for the

handling of waste and energy factors.

The Use of Selected Risk Analysis Tools When Launching a New Workstation. A
company in the automotive industry was selected for the research, whose main pro-
duction process is the casting of lead products. The essential parameters of this process
are the temperature of the cast lead, the temperature of the mould and the temperature
of the brass insert flooded with liquid lead. The brass insert, while waiting to be flooded
with lead, is stored on trays heated to the temperature of 60 degrees Celsius. Also, due
to the employees being exposed to lead, it is important to uphold hygiene at work and
conform to the principles of work at a foundry.

In the analysed company, as a result of customer audits and the requirements of the
top management, a checklist has been developed to ensure the proper functioning of
workstations, especially during the process of launching a new workstation.

It contains a list of requirements that must be met so the production management,
the health and safety inspector, and the quality control inspector can authorise the
workstation for the production process. The forms are presented in Figs. 5 and 6.

Fig. 5. A checklist for launching a new workstation (Source: author’s own work)
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In the analysed company the checklist has been divided into four areas: electrical,
health and safety, operation maintenance and quality. Before switching the workstation
on the employee responsible for the given area will perform a control check and reply
to the questions. In the form there is only room for two types of replies: “OK” or “not
applicable”. The workstation will only be allowed to be operated only in a situation
where each of the areas will contain an OK reply (unless “not applicable” is marked). If
the workstation is not ready then the fact must be reported to the production manager,
who implements corrective action for the workstation to meet the requirements. The
corrective actions are carried out until they are accepted by the employee responsible
for the evaluated area.

Another tool is the FMEA analysis carried out for the entire production process in
terms of meeting customer requirements, including the preparation of the workstation
to work in the process. The FMEA is a recognized and widely used method which
allows for identification of errors and which helps to eliminate them. The FMEA
analysis is used to identify and assess the risk of potential errors which can occur in
various elements of the product or in the process of its production as well as the
consequences of their occurrence [5].

Fig. 6. A checklist for quality a new workstation (Source: author’s own work)
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Among the most common hazards in the process of launching a new workstation in
the analysed company there are:

– lack of the required temperature of the mould used at the workstation,
– failure by the employee to follow the production manual,
– lack of the required temperature of the crucible,
– lack of the required temperature of the tray,
– lack of appropriate tools,
– lack of the proper mould,
– insufficient lighting,
– mess at the workplace,
– lack of the required pressure in the system,
– malfunction of the workstation.

This approach ensures that every time the FMEA is updated, for example as a result
of a change of the location of the workstation in the production hall, the hazards
affecting the safety at the workstation will also be subjected to analysis (Fig. 7).

Application of the described tools is beneficial to the employee and the employer,
provides a systematic approach to risk analysis and provides the basis for the imple-
mentation of corrective actions.

Summary. The application of selected risk analysis tools in the process of launching a
new workstation presented in this paper is just an attempt to signal a wide range of
issues related to the safety of employees and to the analysis of the risks that occur when
launching a new workstation. The company selected for the research undergoes annual
audits by its clients and it must meet the quality requirements and any other to which it
has committed itself or is obligated to. Increasingly, customers evaluate certain aspects
of work safety and environmental issues. As the automotive industry has high quality

Fig. 7. An excerpt of an FMEA to launch a new workstation (Source: author’s own work)
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requirements and it requires a guarantee of on-time deliveries, it becomes critical to
ensure continuity of the production process. These requirements will be met provided
that each of the workstations will be efficiently and safely operated. The identification
of risks in a systematic and formal manner (which is often criticized by employees
forced take care of the formal side of the process) gives a chance for the elimination of
barriers and obstacles in order to ensure continuity of production.
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