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Abstract:

The paper describes selected issues related to knowledge management in a manu-
facturing company with a detailed analysis of the impact of optimal management us-
ing the MES system on financial and production results. The study presents an analy-
sis of the company’s results before and after the implementation of the knowledge
and information management system in a manufacturing company. Moreover, the
paper presents an analysis of the company’s operations and defines a strategy for
further activities aimed at increasing the financial and operational efficiency of the
analysed production company.
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1. INTRODUCTION Knowledge management is a process that allows the use, crea-
tion and dissemination of knowledge for tasks related to the implementation of organi-
zational goals. During the introduction of IT systems, the analysis of “dry” data and
information was started, which allowed facilitating and improving the effectiveness of
decision-making processes in companies. The next step in the development of enter-
prises was the introduction of an additional level, which increased the efficiency of
information management — knowledge (Biznes, 2007; Szab6 and Csepregi, 2011).
The main assumptions of increasing the efficiency of information management were
the use of employees’ knowledge contained in their minds resulting from their talents
and professional experience acquired during many years of work in the enterprise — it
was the so-called hidden knowledge. On the other hand, information that could be-
come a source of knowledge for new employees employed in the organization was
prepared in the form of, for example, descriptions, solutions to unusual problems,
notes from meetings — it was open knowledge.
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Companies after introducing such solutions as TQM (Total Quality Management),
downsizing (Polish: Reducing the size of any element), reengineering (Polish: recon-
struction), benchmarking (Polish: comparative research or comparative analysis) be-
gan looking for solutions that will provide an impulse to increase their position among
competitors.

The basic problem that emerged with the classical approach to knowledge manage-
ment was the difficulty in objectively viewing the accounting for intangible resources of
the enterprise and presenting them in the balance sheet. The conditions changed
radically at the turn of 2011+2013 with the emergence of a new area of financial ac-
counting: accounting of competency assets and intellectual capital.

There was then a shift in the perspective of theory related to accounting towards in-
tangible resources of the company and it became possible to create formal economic
information bases for managing this resource (Grudzewski and Hejduk, 2018;
Niemczyk, 2013).

Organizations are currently struggling with the problem of the optimal use of previous-
ly gained employee experience in a wider scope. Problems and dilemmas that arise
during design and production should be properly recorded and archived to avoid
complex analyses when problems reoccur. The answer to the above question ap-
peared also thanks to the development of modern information and communication
technologies, which in most cases became the main pillar in knowledge management.
Companies involved in the design and programming of computer applications present
solutions based on creating databases that allow archiving the acquired knowledge
and information in such a way that other people can remotely connect to the database
and use the collected resources. The benefits that can be achieved using the
knowledge and information management methodology relate to three entities: em-
ployees, enterprises and the market.

At the enterprise level, the following benefits can be defined: increase in creativity,
enterprise development, reduction of management costs, increase in management
effects. Referring to employees, the obtained benefits are: self-fulfilment, self-
development, increase in competences and performance, increasing the employee’s
competitiveness on the labour market. Benefits defined in relation to the market are:
understanding customer needs, information exchange, ideas for new services and
products. This applies to both business partners and competitors. The result of the
implementation of the proposed solutions is the creation of an effective management
system, which consists of a new company culture and strategy, the pillar of which is
primarily knowledge (Brillman, 2002; Kisielnicki, 2004).

Three models should be used in a knowledge management system (Stabryta, 2012):

1. Japanese model. This model is based on tacit and formal knowledge and the
authors of this model are: I. Nonaka and H. Takeuchi.

2. Stock Model. The creator of this model is D. Leonard Barton. He argued that
for the efficient functioning of the system, there should be a relationship be-
tween five elements: employee knowledge and skills, management system,
experimenting, using new technology, joint solution.

3. Process Model. This model is based on studies and practical experience. In
this assumption, three key elements of knowledge management are distin-
guished: knowledge creation process, knowledge codification process,
knowledge transfer process. The authors of the model are: T.H. Davenport
and L. Prusak.



2. SELECTED ISSUES RELATED TO KNOWLEDGE MANAGEMENT
Selected issues related to knowledge management in manufacturing companies, such
as TQM and downsizing, are presented and explained below.
TQM (Comprehensive Quality Management) appeared at the turn of the 1970s and
1980s in the United States and began to be “fashionable”, but the origins of TQM
should be sought already in the 1920s in Walter Shewhart’s research on the static
description of variability in production. TQM is a type of quality management ideology
based on continuous improvement and evaluation of all elements of the organization.
All employees are involved in this process through teamwork, commitment and con-
stant improvement of professional qualifications. The aim of the presented activities is
to achieve long-term success, the source of which is customer satisfaction, benefits
for the organization and society. The pillars of comprehensive quality management
are presented below (Glosariusz, 149; Matusiak, 2011).
Pillar 1
Commitment of all employees of the company to the improvement of the smallest
aspects of the business.
Pillar Il
Process optimization. The use of understandable and universal machines and tools
that can be easily and quickly changed, thus maximizing the availability time for
production.
Pillar 1l
The main aspect of most quality problems is inadequate company management,
motivation. Only a few percent of errors are caused directly by employees at the
production machine.
Pillar IV
Achieving success through the use of TQM is delayed in time, because only the
long-term use of the methodology will bring an advantage over the competition.
Downsizing is another popularly used tool. It consists in reducing the weight (im-
portance) or quantity of products in the package, or optimizing the more expensive
ingredients in the product or device while maintaining the same price. A good exam-
ple of the use of downsizing methods is in the automotive sector. It consists in replac-
ing large (heavy) elements with others of smaller weight or capacity while maintaining
the same parameters thanks to components such as compressors or turbochargers.
The advantages of using the described method are lower mass of the produced ele-
ment, lower emission of pollutants and high torque available from moderate revolu-
tions and economic performance characteristics. In practice, however, opinions on the
application of the described method in engines differ, because these engines were
characterized by high exhaust emission and low service life, which also led to a partial
retreat from this path in the production of drive units in the mid-2010s on the basis of
the data about falsifying combustion reports.
3. KNOWLEDGE MANAGEMENT IN MAINTENANCE DEPARTMENTS BY
APPLICATION OF APPROPRIATE SYSTEMS
The main elements that define the production capabilities of enterprises is the availa-
bility and reliability of the machine park. The indicators that allow determining and
monitoring the current condition, technical condition of the machine park and the ef-
fectiveness of the operation of technical departments are MTTR, MTBF, MTTF (Bodyt,
2016; Wojtkowiak):
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MTTR (Mean Time To Repair) — average repair time from the moment of failure to
repair of the damaged device. On the basis of this indicator, the effectiveness of
technical services can be determined. If the average time of failure removal is high,
it may mean that employees of technical departments do not have sufficient compe-
tences, available tools or spare parts needed for efficient failure removal. If the
MTTR indicator exceeds the assumed value, the root cause of the problem should
be identified immediately and corrective actions implemented.
MTBF (Mean Time Between Failures) — the average time between failures (uptime)
using the above indicator, it is possible to plan preventive actions for specific parts
in the machine. According to the rule, it should be assumed that preventive re-
placement of parts occurs every 85% of MTBF, it is obviously a rule that is only a
standard determinant, while each company should define its standard adapted to
the specificity of production and machines. This indicator allows defining the effec-
tiveness of the performed preventive actions. If it is at a high level, it means that the
TPM activities carried out bring the expected results. However, if it is at a low level,
the inspection plan and the conscientiousness of their implementation should be
verified.
MTTF (Mean Time To Failure) — the average time to failure is defined on the basis
of the device operation time from the beginning of its operation or from the last re-
pair to the first failure.
The three most important indicators above should be monitored in the maintenance
department in order to correctly define the actions taken and determine their effec-
tiveness. At this point, the question arises: how to raise the knowledge of technicians
and engineers so that they can fully carry out their tasks?
Apart from specialized training and exchange of experiences, an important element
that will allow the achievement of indicators at the desired level is knowledge man-
agement in the organization. In today’s world, staff shortages and high employee
turnover are a major problem. A good solution to the problem presented above is to
create a database that will describe the course of the failure along with the results of
the carried out work. During the failure, the employee operating the machine enters
this information into the supervisory system (e.g. in the CMMS system presented be-
low), at the same time the technical department receives information (it appears on
the computer or telephone) about the problem, along with the defined place and time
of occurrence. This allows for a quick reaction and start of work. After the operation is
completed, the maintenance worker is obliged to “close” the failure in the system by
specifying the time of ending the failure and a description of actions taken during the
repair. This allows the management to monitor the status of technical staff activities
on an ongoing basis, monitor indicators (they are calculated automatically on the ba-
sis of entered information) and create a database of failures (Horodecki, 2016; Glo-
sariusz, 86).
Anyone who has access to the described database of failures and in the event of
a similar problem in the future will be able to search for it by entering keywords and
familiarize themselves with the procedures applied to remove the failure. Thus, there
will be a real possibility of reducing the machine repair time and increasing the pro-
duction capacity. It will also be possible to use “go-pro” cameras, which will allow vis-
ualizing the actions taken and saving them on the company’s server. In addition to the
full description of the steps taken, the technician will also be able to see the video of
the previous event. This is additional information for the technicians, which will allow



them to improve their competences and eliminate the failure in the shortest possible
time (Mgczynski, W., 2011; Marchwinski et al., 2010).

The next step that allows enterprises to improve their production capacity is the use of
the TPM (Total Productive Maintenance) method. It is a method originating in Japan,
which allows ensuring maximum efficiency of machines and devices. TPM should be
divided into two levels:

| — Performed by the operator and Il — performed by technical services. This method is
based on planned machine stops in order to perform inspections, which will allow for
failure-free operation until the next inspection. An important element in the application
of this tool is the training of operators from the correct performance of the inspection
activities contained in the inspection plan, which is prepared on the basis of the op-
eration and maintenance documentation. It is well-known that an experienced opera-
tor who has knowledge and extensive experience in the operation and operation of a
particular machine is not always available, so the question arises, how to quickly and
effectively perform a particular activity?

When creating inspection plans, the person responsible for carrying out such inspec-
tion should prepare a detailed plan based on the technical documentation provided by
the manufacturer and the gained experience. The next step should be the perfor-
mance of all activities by the person who creates the instructions using a camera
mounted to the helmet in such a way that all activities performed by the Engineer are
clearly visible and understandable to all people watching the recorded video.

After completing the described activities, a detailed description of the performed task
should be prepared and a film attached to it. Fully prepared documentation with
a video should be an integral part of on-the-job training for the employee operating the
machine and the technical staff who perform the inspections. Documentation should
also be hosted on a server that can be easily found by the employees at any time
during their work they could read the inspection instructions and the instructional vid-
eo (Misiurek, 2017; Seiichi, 1988).

Such a database allows us to correctly manage knowledge in the enterprise, which
translates directly into the improvement of production results by reducing downtime of
machines and devices, and ultimately has a measurable impact on the financial result
(Misiurek, 2015).

4. APPLICATION OF MES SYSTEMS BASED ON amiMES

MES systems (Manufacturing Execution System) (Fig. 1) is a system of information
and communication of production areas. The described systems, using software, IT
technologies and automation elements, allow for effective data collection (Fig. 2) in
real time, directly from production machines along with their transfer to the business
area. With the help of the MES system functionality, it is possible to get an immediate
feedback signal about the current production performances in order to react appropri-
ately and make efficient decisions (Graham, 1996; Willmott and McCarthy, 2001).

The information obtained from the system allows for a detailed analysis of key indica-
tors (KPI) for production, such as e.g. MTTR, MTBF, MTTF and obtaining the current
picture and using the full production capacity. The view of the data obtained and pre-
sented by the MES system supports the decision-making processes of the manage-
ment and helps in achieving the appropriate results.
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Fig. 1. The principle of operation of the amiMES system (www.amister.pl)
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Fig. 2. Concentration points of the amiMES system (www.amister.pl)

5. BENEFITS FROM THE APPLICATION OF KNOWLEDGE AND INFORMATION
MANAGEMENT SYSTEMS IN AN ENTERPRISE BASED ON amiMES

The advantages of using the above-described production support systems are the
adaptation of information with the means of its transmission to selected groups of re-
cipients, layered data acquisition, flexible approach to system design, because it is
the user who decides what data should be monitored (determining the validity of the
presented information), mobile access to real-time data via the cloud or VPN. The key
element in the presented process is inference that accelerates the decision-making by
the user, which enables a simplified access to information (Hamrol, 2015).

The process that enables a quick response to problems arising on the production line
is the ability to monitor the parameters of production processes in real time. The user
analyses the data presented in an appropriate manner and on their basis can take
appropriate steps to protect the production against quality defects or permanent dam-
age to production machines and devices (Fig. 3; Fig. 4) (www.amister.pl).



13:24:37 1min 11lsec Stopped Stacja 51 postoj

13:29:04 1min 16sec Stopped Stacja 51 postoj
13:32:10 1min 29sec Stopped Stacja 8 postoj
13:35:53 1min 43sec Stopped Stacja karuzela postoj
13:52:04 1min 46sec Stopped Stacja 13 postoj

13:55:56 5min 37sec Stopped Stacja 2 postoj

14:13:08 3min 30sec Stopped Stacija 46 postoi

Fig. 3. Production indicators presented in real time (www.amister.pl)
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Fig. 4. Reporting available from the browser (www.amister.pl)

6. CONCLUSIONS


http://www.amister.pl/
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The analysis of the literature and research on available solutions were aimed at de-
termining the usefulness and checking the effectiveness of knowledge and infor-
mation management in manufacturing companies. Based on the research, the follow-
ing phenomena were identified:
The elements of the comprehensive implementation of the amiMES system were de-
fined:

— definition of problems presented by users,

— determining the scope of MES implementation on the basis of analyses carried

out in the enterprise,

— defining process elements and designating responsibilities,

— network architecture analysis and modernization options,

— determining the possibilities of integration with external systems,

— separation of batches and production orders,

— division into storage and non-storage units,

— designating data collection points,

— data archiving,

— correlation of actual data with the standard,

— real-time visualization of key parameters,

— creating the right model,

— application tests,

— data collection from ERP,

— data connection between layers and correlation with MES,

— creating defined reports,

— execution of a test report before automatic synchronization with ERP,

— identification of data sources,

— data feeding of other systems in the plant.
The analysis was performed and the functionality of the tested system was confirmed:

— reporting of production in progress,

— linking intermediates with raw materials,

— real-time performance image of a particular area,

— determination of raw material productivity,

— minimization of machinery and equipment downtime,

— optimal use of production units,

— manager cockpit with a preview of the current work status.
The implementation of the presented systems and solutions for knowledge and infor-
mation management in the enterprise will allow approaching the Overall Equipment
Effectiveness (OEE) at the level of 85% (World Class Level). To achieve such results,
we need to achieve the parameters at the level (Hamrol, 2015; World-Class OEE):

o availability of 90.0%,

o efficiency of 95.0%,

o quality of 99.9%,

o 90%x95%x99.9%=85% OEE

o 60% - Average OEE for typical production plants
In order to determine further development possibilities of the described system, it
would be necessary to conduct research in a dozen or so production plants where it
was implemented and to compare the OEE results per year of each plant. If there are



differences in the tests, an analysis and comparison of the operating environment of
the systems should be performed to determine the reasons for the differences. On
this basis, it is possible to define further modernization activities of the system, lead-
ing to the improvement of this solution and increasing the efficiency of factories.
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