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Abstract:
In the ar cle there was made the review and evalua on of modeling selected methods of the maintenance organiza on
parts. Based on the main objec ves of this organiza on, there was specyfied the set of structural and system connec‐
ons into maintenance organiza on. The set was extracted from the model called Business Centered Maintenance. Then
there presented and discussed the possibility of modeling of the maintenance organiza on using two‐and three‐
dimensional models.
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INTRODUCTION
The task of any technical organiza on is to establish
principles and rules by which you can achieve the order.
These rules should have a reasonable range of detail as well
as flexibility, because the company's organiza on must be
constantly adapted to changing opera ng condi ons. This
also applies to the Maintenance Organiza on as a special
extracted department in the enterprise. Tasks performed in
such an organiza on in most produc on companies rely on
to solve various problems arising from the produc on pro‐
cess. In par cular, by improving the eﬃciency of mainte‐
nance, which in prac ce translates into extension of fun o‐
ning me, reduce breakdowns and down me of equipment
and the proper organiza on and execu on of maintenance
work, it is possible to maintain con nuity of produc on,
increase produc vity and improve the quality of manufac‐
tured products and thus reduce equipment maintenance
costs and costs of produc on and product.
THE BASIC OBJECTIVES AND TASKS OF THE PATTERN MA‐
INTENANCE ORGANIZATION
The main objec ve of the Maintenance Organiza on is
to achieve maximum of produc on capacity in the enterpri‐
se in terms of produc vity, eﬃciency and quality at the
minimum total cost.
Detailed objec ves of the Maintenance Organiza on
result directly from the main objec ve and are focused on
technical facili es and economic and organiza onal factors.
These objec ves are aimed at an op mal adjustment of
resources (personnel, spare parts, tools and informa on) to
the exploita on processes. So the specific objec ves of the
Maintenance can be divided into three parts [1]:

a) objec ves for technical objects,
b) objec ves for exploita on tasks (exploita on proces‐
sess),
c) objec ves of the other "par cipants" of the exploita‐
on area (technical and non‐technical environment
of facili es, informa on).
The most commonly formulated detailed objec ves of
the Maintenance Organiza on, include [1]:
 me increasing of the eﬀec ve work of technical
facili es,
 reducing the opera ng me of restore of technical
facili es (maintenance and repairs tasks), while im‐
proving the quality of restora on,
 increasing the reliability of technical facili es, by
iden fying and elimina ng causes of failure, and du‐
ring data collec on for the needs of reliability charac‐
teris cs es ma on,
 reducing the use of consumables (fuel, oil, grease
and other energy carriers, etc.),
 op miza on of spare parts management, ra onaliza‐
on of supply and storage system, ra onaliza on of
the transport infrastructure,
 op miza on of informa on flow in the technical sys‐
tem, moderniza on of acquisi on systems, imple‐
menta on suppor ng systems (CMMs, EAM, ERP),
 training the personel for opera on and maintenance,
 improving the condi ons of use of technical facili es
(improving the safety of workers, elimina on of envi‐
ronmental hazards caused by the use of technical
facili es).
A set of principles that characterize pa ern maintenan‐
ce organiza on includes [5]:
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1. The principle of expediency ‐ the maintenance orga‐
niza on must be consistent with the overall objec ve
of the company.
2. The principle of economic eﬃciency ‐ a priority is
profitability of the company as a whole, not the ma‐
intenance department.
3. The principle of balance ‐ too much regula on redu‐
ces organiza onal flexibility, their deficiency leads to
a lack of determina on of responsibility for decisions
and tasks performed; ideally, maintenance organiza‐
on should be as much as you need, as li le as possi‐
ble.
4. The principle of coordina on ‐ the tasks of mainte‐
nance must be reasonably divided into most and less
importatnt, including the proper priori za on.
BUSINESS CENTERED MAINTENANCE COMPONENTS
One of the most important ways to describe maintenan‐
ce organiza on is to present its components and aspects
with using appropriate models. The basis for op miza on
of maintenance tasks is the set of structural and system
connec ons into maintenance organiza on. The set can be
extracted from the model called Business Centered Mainte‐
nance [2]. Diagram in fig. 1 shows the rela onships betwe‐
en the major components of the pical maintenance orga‐
niza on.
In this perspec ve, the model of the maintenance orga‐
niza on consists of two main elements, which are closely
related to the decision‐making process and the objec ves
set out earlier. These are:
1. The structures ‐ which are structured descrip on of
"content" of the maintenance organiza on, in the
form:
structure of the resources ‐ including the loca on,
size, scope, func ons and logis cs of resources,
most of the workload,

administra ve structure ‐ o en called the organiza‐
onal structure, which is the image of the responsi‐
bili es and rela onships between diﬀerent posi‐
ons/people.
2. Systems ‐ which are a descrip on of the implementa‐
on of specific func ons within the maintenance
organiza on, in the form:
planning system ‐ including the a way and scope of
development of the short and long term plan for
ac vi es into maintenance organiza on,
control system ‐ including the methods and tools to
track implementa on of the maintenance tasks.
TWO AND THREE‐DIMENTIONAL MAINTENANCE ORGANI‐
ZACTION MODELS
Two‐dimensional models describe diﬀerent aspects of
the maintenance organiza on separately for structures and
systems. It is also diﬃcult to clearly include resources and
informa on flow between the elements.
In order to complete the mapping of the maintenance
organiza on, there seems necessary to take into account
the rela onships between elements resul ng from diﬀe‐
rent aspects. For this purpose, there may be helpful three‐
dimensional models that allow you to extend the method
of modeling, as well as possibili es of analysis. When crea‐
ng such models, we must take into account the principle
of synergy, which says that all maintenance organiza on is
greater than the sum of its parts.
An interes ng and usefull three‐dimensional model of
the maintenance organiza on is a pyramid showing the
structure of human resources in conjunc on with an admi‐
nistra ve structure including performed func ons (du es,
responsibili es and other rela onships) Personel pyramid
was shown on fig. 2 and fig. 3.

Fig. 1. The major components of the pical maintenance organiza on [2]
Rys. 1. Główne elementy typowej organizacji utrzymania ruchu
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Fig. 2. Two‐dimen onal model of maintenance organiza on [3]
Rys. 2. Model dwuwymiarowy organizacji utrzymania ruchu

Fig. 3. Three‐dimen onal model of maintenance organiza on [3]
Rys. 3. Model trójwymiarowy typowej organizacji utrzymania ruchu
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 3‐line maintenance work carried out by a large ma‐
ster plan.
Figure 3 shows three‐dimensional model, which com‐
plements the two‐dimensional plane of Figure 2 with the
elements and rela onships within the organiza onal struc‐
ture. Such a model may be used to op mize the flow of
informa on within the maintenance organiza on with di‐
rect regard to the responsibili es and competences of the
personnel in charge of various units.
Another example of this type of model is three‐
dimensional model of the planning system, which includes
the flow of informa on and the way and scope of decision‐
making process, taking into account the above structures
(fig. 4). Such a model was created by a logical separa on of
part of the two‐dimensional plane and the assignment of
elements of organiza onal structure and elements of infor‐
ma on system (documents and commands).

Fig. 2 shows the two‐dimensional plane, which is the
basis for a three‐dimensional model of the maintenance
organiza on, which includes:
 part of an administra ve tasks for maintenance, in
the form of physical and logical set of the execu on
of par cular work (division of the factory, maintenan‐
ce teams and workshops),
 part of the organiza onal arrangement in the form of
personnel and assignment of par cular teams to spe‐
cific places.
For purposes of this model, there have been listed pro‐
duc on teams and maintenance teams, which were arran‐
ged in three groups:
 1st line maintenance ‐ essen al maintenance, which
aim to maintain the technical eﬃciency of produc on
lines,
 2nd line maintenance ‐ planned and correc ve work
performed to date,
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Fig. 4. Three‐dimensional model of planning system [3]
Rys. 4. Model trójwymiarowy systemu planowania

EXAMPLES OF MAINTENANCE CYCLES AS A RESULT OF
MODELING MAINTENANCE ORGANIZATION
The above models correspond to the so‐called pa ern
or standard maintenance organiza on. In prac ce, each
maintenance organiza on is characterized by the individual
features, which diﬀeren ate the elements presented mo‐
dels. This is par cularly evident, when we compare compa‐

nies with diﬀerent exploita on and produc on specifics,
where the diﬀerences are mainly due to the workload of
par cular teams. Below, there are three examples of com‐
panies that have a diﬀerent way of planning and execu on
of maintenance work, and thus they have a diﬀerent set of
models describing the maintenance organiza on.
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Power station
Sample power sta on has three generators of 500 MW
each. Tradi onally, each generator has a defined mainte‐
nance plan, based on three annual overhauls las ng eight
(fig. 5).
The specificity of the object, in this case imposes the
need to take account of workers and firms contracted to
major overhauls. Work in progress are carried out by inter‐
nal staﬀ with regard to shi pa erns and priori za on.
Fig. 5 shows the cyclic and large load maintenance reso‐
urces, in terms of value, but li le in terms of me (3rd line
maintenance). Current tasks (1st and 2nd line) bind in this
case, fewer resources, but of a me‐con nuous.

Maintenance resources

Food processing plant
Sample food processing plant operates at 15 changes
per week (three shi s per day from Monday to Friday), 50
weeks a year, due to the needs and requirements of pro‐
duc on.
Maintenance plan is built as follows (fig. 6):
 for current and planned correc ve work ‐ based on
oﬀ working days (weekend),
 for major repair work ‐ based on an annual stop.

Maintenance resources

Fig. 5. Power sta on workload [2]
Rys. 5. Obciążenie pracą w elektrowni

Fig. 6. Foot Processing Plant workload [2]
Rys. 6. Obciążenie pracą w fabryce produktów spożywczych

From the management point of view it is necessary to
ensure:
 weekly maintenance teams ‐ to carry out emergency
work and the correc on of high‐priority,
 weekend maintenance teams ‐ to carry out work on
the technological break weekend,
 repair teams including staﬀ and external companies ‐
to achieve the annual big overhaul.
Sugar re inery
Sample sugar refinery working con nuously for 6 mon‐
ths, due to the necessity of eﬀec ve use of me of
harves ng sugar cane/beet. The next 6 months and equi‐
pment are turned oﬀ and the sugar factory is not working
(fig. 7).
The main correc ve and preven ve ac ons are planned
for a period of produc on interrup ons in order to mainta‐
in maximum availability and eﬃciency of machinery and
equipment during a 6‐month period of work.
The specificity of produc on dictates how to ensure the
workforce, par cularly:
 shi maintenance service ‐ to the work in progress
within a 6‐month period of produc on,
 planned group of employees ‐ for overhaul within a 6
‐month down me.
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Fig. 7. Sugar refinery workload [2]
Rys. 7. Obciążenie pracą w cukrowni

CONCLUSIONS
For most prac cal applica ons are made visualiza on of
maintenance organiza on as a set of two‐dimensional mo‐
dels. However, full representa on and use of poten al,
there allow models that consider jointly the most impor‐
tant aspects, namely three‐dimensional models.
There are a number of factors, which influence on mo‐
deling of maintenance organiza on. Considera on of these
factors determines the specificity of the enterprise. There
are:
internal factors ‐ a set of condi ons that result from
the opera on of the maintenance organiza on,
external factors ‐ a set of condi ons resul ng from
the opera on of other units into enterprise, which
aﬀect the opera on of the maintenance organiza on.
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