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Abstract

A number of asset management models, methodologies and tools are available and well known today.
However, various organisational approaches to asset management processes are adopted by companies
in industry. In the paper, a number of examples of maintenance process models are summarized and
comparison of examples (benchmark) of real maintenance organisational structures is presented.
The used examples origin from chemical, petrochemical and automotive industries. On this background,
a case study of major maintenance organisation change in Unipetrol, a central-european refinery and
petrochemical group (part of PKN Orlen) is presented and analysed.

The goal of the authors is to provide readers an overview of the proposed changes in the organisational
structure and asset management processes. Furthermore, to show the significance of their impact on
number of management positions (reduction by 25%), roles, competences and asset management
process flows with respect to KPIs evaluation.
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INTRODUCTION

There currently exist a number of asset management methodologies and tools. Even though this term is
defined through a set of norms, both national and global ones (1ISO 55000, 2014; I1SO 55001, 2014), in
the vast majority of cases we see isolated processes and methodologies, even though these are efficient
as far as their application and outputs are concerned, they mostly focus only on a s ingle area or sub-
process and are not interlinked, they do not form a consistent whole, or do not respect the needs or
organisational structure of the production plant (Leong, 2012; Flynn, 1995). This state is usually caused
by the isolated development of individual methodologies, which are often commercial products.
An important role is also played by time, since individual methodologies and tools were developed in a
certain time frame and thus they logically cannot follow up on each other. As an example, the set of
methodologies generally referred to as Risk Reliability Management includes the Reliability Centered
Maintenance, Risk Base Inspection and SIFpro© (Shell Global Solution International, 2003)
methodologies, whose goals are to generate optimized plans for preventive maintenance based on risk
assessment. Individual methodologies generate plans for preventive maintenance, but in distinct
formats, completely unsuitable for automated or batch transfer to central planning systems for
maintenance, where data are still processes within the planning and work implementation sub-process.
A frequent representative of such CMMS is SAP — the preventive maintenance management module
(Valesko, 2010; Tan, 2009; Mourtzis, 2016). Another factor which reduces the efficient implementation
of modern methodologies for asset management is their low adaptability to the organisational structure
of the production plant. The imperfect connection of the asset management to the production area, which
in this case represents the customer, and with processes supporting the asset management process such
as the purchase of spare parts and consumable material, investments, safety and security, or HR, then
leads to imperfect communication flows that reduce the organisation’s efficiency and in the end lead to
suboptimal asset management costs, reduced availability of production equipment and lower process
safety. For instance, this could lead to imperfect adherence to requirements of valid legislature, incorrect
usage of residual service life of production equipment, or low coverage by predictive maintenance.
The facts specified above force us to view the asset management process as a consistent unit, integrated
within the organisational structure of the production plant in a manner allowing efficient communication
and goal sharing, whereas the real needs of the production facility, the medium- and long-term plans as
well as the mission and vision of the company all need to be respected.

The proposed solution spans all parts of the asset management process, from the method of entering
requests, their approval and prioritization, system of technical preparation of a job, optimal planning,
transfer for implementation, feedback on implementation and final acceptance and closure of a job,
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whereas emphasis is placed on efficient communication, work quality and utilization of work capacities
(Wireman, 2004; Kuda, 2012).

Organisationally, it is necessary to setup the process in a way ensuring that individual decision steps are
carried out on the side of the operator of the device and not on the side of the maintenance. On one hand,
this results in an independent approval process with respect to costs management, and on the other this
leads to clearly defined priorities by the operator, who is then forced to make decisions not only based
on the current operating situation but also based on the costs and indicators for long-term operational
availability (CSN EN 15341, 2010). As was mentioned earlier, one of the primary tools to achieve
optimal decision-making was the sharing of goals within key indicator assessment for processes,
whereas the operator shares maintenance goals such as maintenance costs, mechanical availability of
devices, Mean time between failures (MTBF) and/or efficiency of the work of the implementer of
maintenance. On the other hand, the maintenance side shares operational goals, such as operational
availability, use of production facilities, the energy index, or for instance variable costs (Abreu, 2013).
From an organisational standpoint, the solution is based on the structure of a so-called multi-professional
team, where a single organisational element has representatives of all key areas required for efficient
administration and management of the entrusted production section. In practice, this means that the team
includes representatives of production, technologies and maintenance, as well as other areas such as
reliability and quality management who are responsible for the efficiency of central specialized bodies
in given areas.

One of the key areas that need to be emphasized is the definition of process efficiency indicators for
individual management levels, including the definition of key indicators (CSN EN 15341, 2010).
This set of indicators contains not only basic items such as the aforementioned fixed costs for
maintenance, MTBF, or mechanical availability of equipment, but also indicators monitoring process
safety of equipment such as Loss of Primary Containment (LOPC), number of process alarms per time
unit, success rate of diagnostics of rotary machines etc.

The structure of monitored indicators is based on a classical pyramid logic, where the number of
monitored items becomes smaller in the direction of top management (Younus, 2003).

The primary contribution is the creation of an asset management model which will ensure an
improvement of mutual communication and coordination between individual company bodies,
improvement of availability indicators for production equipment, optimization of costs for the
implementation of maintenance activities, improvement of process safety indicators such as LOPC or
number of process alarms. The author intends to demonstrate these properties based on a real-life
implementation of the proposed process solution.

For creation of such asset management model, it is vital to reflect current problems and trends in
maintenance organisational structures. There are two basic forms of maintenance organisational
structures: area and central. In an area organisation, work control is delegated to area shops. In a central
organisation, all work orders are controlled from a central shop (Maynard, c2001). For smaller
maintenance organisations it is typical to use central form, for larger organisations central shop concept
is widely used. Combination of both concepts (area-central) might be used for multilevel maintenance,
where specialists are assigned to specific areas, maintaining the key equipment. Skills which are not
needed on a daily basis are dispatched from the central shop when needed.

Organisational structure can be partly described by the Maintenance Organisation Ratio. This is manager
to staff ration and ordinarily it is about 15:1. However this ration must be set carefully with respect to
the skills and daily agendas of supervisors, machine shop dispositions and to the form of production
(Maynard, c2001). Thus The goal of this study is to provide an overview of the proposed changes in the
organisational structure and asset management processes.

MATERIAL AND METHODS

One of the main factors for the maintenance organisation is the characteristics of the maintenance needs
that are generated by the assets.

A possible scenario of a production plant for chemical products can serve as an example.

Originally all the repair work arising out of the maintenance needs (or demand) of the plant was
undertaken by local maintenance department personnel. After a major decrease of 40% in production
output due to lack of demand was decided by management to reduce the numbers of production and
maintenance personnel.
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A further investigation resulted in two main options to choose between: either completely outsource the
maintenance function, or outsource as much as possible. For practical reasons it was decided that a
maximum of 50% of the work had to be done by maintenance department and 10% by operators
undertaking first line maintenance work. So 40% of all work was outsourced, in particular all work on
building services installations and all the utility equipment (Zaal, 2016).

Maintenance Manager
Strotegic Level 1,2, 3,4,5 6 7and 8

4 cantracts outsourcing

Toctical Level Maintenance Engineer(s) Reliability Engineer(s)
(FIPE)2,3,4,5,6 (FIPE)2, 3,4,5,6

Maintenance Execution
Manager: 2, 53,4, 5,6, 7, 8

Maintenance Work Contractor(s)
Flanner|s): 4,5, & Outsourced work 4, &

Operational Level ‘ Maintenance Foremen 4, 5, 6 ‘

Outsourced work
Craftsmen 4

Operators 4, 5 ‘ Craftsmen 4, 5, 6 ‘

Fig. 1 Possible organisation of the maintenance department for a production plant (Zaal, 2016)
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Fig. 2 Example of organisation structure of combined maintenance (Legdt, 2017)

Regardless of formal structure of the organisation and the position of maintenance within the structure,
there are certain generally accepted principles. The employees must know what they are responsible for,
and whom they report to. Managers are required to know who is responsible for setting goals and all
other activities needed for their success. The organisation structure should represent these
responsibilities in the simplest and uncomplicated way. The organisation structure is often clear on the
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level where business policy is formulated in the organisation, however, it is essential that the
organisation structure is clearly understood on the level of work execution (Legat, 2017).

RESULTS AND DISCUSSION

The area maintenance model was in the past been used over the long term for individual production
plants in Unipetrol. This was during times when the company had its own in-house executive
maintenance including workshops and machinery. Change occurred in the nineties, when the company
underwent privatisation and almost all servicing activities were split off and from then on used in the
form of outsourcing. Changes in the organisational structures of maintenance were also accelerated at
that time, when it was necessary to adapt to a different model of operation. Over the next fifteen years,
many changes then occurred, when organisation of maintenance settled on the area model with a specific
small role played by centralised services which constituted basic service for individual maintenance
operations. The central part included technical diagnostics, cost reporting and basic administration of
the maintenance process. There was no central technical engineering, no system of uniform strategic
management, for example in the field of reliability, inspection, risk management, planning and strategy
for preventative maintenance. Connection with the field of production differed for various production
units. This model of maintenance management required a large number of management employees and
ensured only minimal options for uniform management of maintenance strategy.
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Coordinator Daily

Human Maintenance Planner of Operators

Resources

Operation

Production

Facility/Equipment

Engineer Operating

Engineering of
technologist hnol
Maintenance Technology

Contracts

Management

Spare Parts

Fig. 3 Roles in production Team

In 2014, the company decided to implement the organisational model of Facility Teams across the board
for management in the field of production. This concerns a multiprofessional team which is responsible
for comprehensive management of a defined production unit and which also allows for close connection
with organisation of maintenance.

Apart from the position of production technologist and energy technologist, the Facility Team is made
up of a Reliability Engineer, Main Maintenance Engineer, Operations and Maintenance Coordinator and
Scheduler (Fig. 3). It is precisely thanks to these positions that close interconnection with organisation
of maintenance and its suppliers is ensured.
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So as to ensure that responsibilities and communication between in-house production and maintenance
are clearly defined, transition to Facility Teams required change in the organisational structure of
maintenance (Fig. 4). These changes were at the same time used to ensure more complex changes in
organisation of in-house maintenance, whereas centralization occurred of the executive part of
maintenance and the level of technical engineering was created, allocated to departments according to
technical expertise (Fig. 5).
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Fig. 4 Organisational Pyramid
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Fig. 5 Organisational chart

CONCLUSIONS

The changes in the organisational structure described above had an impact on the number of employees
in management positions, bringing a reduction in their number from 12 to 9, i.e. by 25%.

Tab. 1 Analyzed KPIs

Indicators Unit Before the change After the change

2010 2011 2012 2013 2014 2015 2016 2017

Ratio of managerial positions % 6,9 1,7 7,6 8,4 8,5 6,4 6,3 55

Regulatory requirements % 165 196 158 172 183 78 47 1,7

fulfilment

High priority works % 18,3 19,1 19,3 19,7 20,3 15,0 11,5 14,2

Planned vs. unplanned % 260 250 235 205 212 140 160 140

maintenance

Failure maintenance ratio % 44,0 56,0 50,5 54,0 51,0 52,0 53,5 52,5
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The reason behind these organisational changes was not however reduction of the number of jobs, but
increase in the specialist abilities as regards organisation in the field of technical engineering and setup
of organisation in such a way that competences and flow of information are clearly defined within the
framework of interconnection between organisation of production and organisation of maintenance.For
the evaluation, the period of 2010-2017 has been used (Tab. 1), with the year 2014 as the point of change.
This period represents a sufficient sample of timeseries of selected KPIs and also avoids impacts of
certain historical changes.
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