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1 UVOD
Problematika navrhu vhodne;j
koncepcie operativneho planovania

udrzbarskych cCinnosti predstavuje zaklad
pre efektivne operativne riadenie. V praxi
existuje celd rada metdd zameranych hlavne
na operativne planovanie vyroby. Pri
rieSeni problematiky udrzby sa stretavame
s problémom, Zze dané metddy nevedu

vzhladom kich S3pecifickej povahe
k uspesnému vyuzitiu v oblasti
operativneho planovania udrzby.

Prihliadntc k tejto skuto¢nosti je k rieSeniu
danej problematiky vyuzity jediny vhodny

sposob pre dané podmienky ato
heuristicky pristup.

Podla novych odhadov vsetky
hospodéarske  subjekty v hospodarsky

vyspelych krajinach vynakladaju cca. 10%
narodného dochodku na udrzbu. Pri
hl'adani uspor nékladov sa v procese
udrzby kladie casto velky doraz na
efektivne operativne planovanie. Vhodné
organizovanie tychto ¢innosti ma priamy
vplyv nielen na technicky bezpecnu
a spolahlivii prevadzku danych zariadeni,
ale tiez nepriamo na vySku ich
prevadzkovych nakladov.[1]

Vypracovand metodika je urfena
v podniku pre prvostupiiovy manazment
udrzby, ktory je priamo povereny
zostavovanim planov z objemu prac
stanovenych ro€nym planom atiez
z operativnej evidencie  nahldsenych
a zistenych poruch.

Pri rieSeni modelu  operativneho
planovania udrzby je potrebné vzdy
zohladnit’ a definovat’:

e sformulovanie zakladnych teoretickych

poznatkov o udrzbe, jej cieloch,
metodach, stratégiach atieZ systéme jej
riadenia,

e analyzovanie sucasného stavu udrzby
sledovanej spoloc¢nosti, procesov jej
planovania a operativneho riadenia,
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1 INTRODUCTION

The issue of the design of suitable
conception of maintaince activities
operative planning is the basis for effective
operational management. In practise, there
are alarge number of methods that are
aimed primarily at the operational planning
of production. By solution of the issue we
deal with aproblem, that the given
methods do not give rise to successful
utilization in the field of maintaince
operative planning in view of their specific
nature. Taking account of this fact, it is
utilized the only appropriate method for
given conditions, namely heuristic
approach.

According to new estimates, all
economic  subjects in  economically
developed countries spend approx. 10 % of
national income on maintainance. In search
of cost saving in maintainance process it
puts great accent on effective operational
planning. Appropriate organization of
these activities has a direct impact not only
on the technically safe and reliable
operation of devices, but also indirectly on
the amount of their operating costs. [1]

Developed methodology is addressed in
the enterprise for the first-stage
maintainance management, which is
directly responsible for the assembly of
planes from the volume of work which are
defined by annual plan and from the
operative evidence of reported and
detected faults.

By the solution of maintainance
operative planning it is always necessary to
take into account and define:

e formulation of basic  theoretical
knowledges of maintainance, about its
objectives, methods, strategies and about
the system of its management, too.

e analyzing of the current state of
monitored  enterpise  maintainance,
processes of its planning and operative
management,
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e definovanie nedostatkov sucasného
sposobu operativneho planovania,

e navrhnutie vhodného systému a
periddy operativneho planovania,

e pridelenie kompetencii pre zmenové
riadenie suvisiace s dodato¢nou
upravou planu,

e definovanie kritérii pre stanovenie
priorit jednotlivych ¢innosti
operativneho planu udrzby
(multikriterialne rozhodovanie),

e zostavenie navrhu a algoritmov
metodiky tvorby tyzdennych

operativnych planov,

e aplikovanie  postupu  a vytvorenie
konkrétneho  operativneho  planu
(podoba Excel tabulky), ktory bude
jasne odpovedat na otazky typu ¢o?
kedy? kde? a kto?,

e organizatné a ekonomické zhodnotenie
prinosov  navrhovaného  postupu
plénovania.

Ciele riadenia udrzby - definujeme
podla normy STN EN 13306 ako ciele
stanovené a prijaté pre udrzbarske ¢innosti,
prifom  mézu  predstavovat’  napr.
pouzitel'nost’, zniZzovanie nakladov, kvalitu
produktu, ochranu environmentu,
bezpecénost’ a pod.[2]

V3eobecné ciele udrzby vyplyvaju
z definicie, tj. zo zachovania funké&nosti
aschopnosti  podniku  plnit’  potreby
zakaznikov v trhovom prostredi.
Poziadavky trhového prostredia sa maji
plnit pri minimalizacii nékladov a pri
zachovani  kvality, terminu, ceny
a bezporuchovosti dodévok. Udrzba ma
ztohto pohladu prispievat’ k zachovaniu
trhovej hodnoty HIM alebo NIM, ktorého
hodnota sa ¢asom meni. Rozsah ¢innosti
udrzby zasahuje vSetky stranky podniku. Je
preto redlne vnimat ciele Gdrzby
z viacerych hl'adisk.
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e definition of shortcomings of the current
way of operative planning,

e design of suitable system and operative
planning period,

e allocation of responsibilities for the
change management associated with
additional plan modification,

e definition of criteria for determination
of priorities for some activities of
maintainance  operative  planning
(multi-criteria decision making),

e formation of proposal and algorithms
for the methodology of weekly
operative planes creation

e application of the progress and creation
of concrete operative plan (similar to
Excel tables), that will clearly answer
on the questions like what? when?
where? and who?,

e organizational and economic
assessment of the benefits of the
proposal planning process.

Targets of maintainance management
— we define by the norm STN EN 13306 as
the objectives established and adopted for
maintenance activities, whereby they may
present for example usability, cost
reduction, product quality, environmental
protection, safety etc. [2]

The general objectives of
maintainance result from the definition, i.e.
by maintenance the finctionality and
capabilities to meet the consumers needs in
the market environment. The requirements
of the market environment meet by
minimalization of costs and by
preservation of quality, date, price and
reliability of supplies. From this view the
maintainance is due to contribute to
preservation of HIM or NIM market value,
the value of which fluctuates over time.The
scope of maintainance activities interferes
in all aspects of enterprise. Therefore it is
real to perceive the objectives of
maintainance from several aspects.
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=zabranenie poskodzovaniu Zivotného prostredia a vyli¢enie huméannych rizik,
=zabezpecenie bezpecnosti technickych zariadeni a bezpeénosti pri praci,

=dodrziavanie platnej legislativy SR a vytvaranie podmienok pre preberanie Smernic Rady
Eurépy pri zohl'adneni eur6pskych noriem vyhlasok a odportcani.

= vylacenie prerudenia plynulosti prevadzky v désledku negativneho javu, napr. havarie,
poruchy, nehody a trazu,

= realizovanie ¢innosti idrzby pred vznikom negativneho javu a tym zabréanenie vzniku jeho
dosledku, pripadne jeho minimalizaciu, t.j. ovladanie a riadenia technického rizika,

= dosiahnutie planovanej technickej Zivotnosti technologickych zariadeni,
= efektivne vyuzivania internych udrzbarskych kapacit.

svytvorenie podmienok pre zlepSovanie Cinnosti prevadzky z hl'adiska ekologie a bezpe&nosti
préace, pri globélnej optimalizacii ndkladov na udrzbu,

=zavedenie jednotného systému vyuzivania dokumentacie v &innosti Gdrzby a vytvorenie
podmienok pre spracovanie analyz, modelovanie, expertiz a prognoz,

sstrategické dosiahnutie procesu nulovych strat (resp. prestojov ztitulu portch) a zavedenie
systému sledovania spor z optimalizacie udrzby,

mzabezpecenie vedomostnej zakladne o udrzbarskej ¢innosti a rozsirenie vyuZivania systému
timovej prace na riedenie uloh a problémoyv.

Obr.1 Prehlad cielov udrzb

=prevention of environment degradation and elimination of human risks,
=ensure the safety of technical equipment and safety at work,

= compliance of current legislative of the SR and creating conditions for transporting the
Directives of the Council of Europe, taking into account of European standards, regulations
and recommendations.

= elimination of smoothness of operation in the result of negative event, for example
accidents, disturbances, injury,

* execution of maintainance activity before the negative event creation and by that
prevention of the creation of its results, eventually its minimization, i.e.control and
management of technical risk,

= achievement of the planned technical lifetime of technological devices,
= efficient use of internal maintainance capabilities.

screation of conditions for improving traffic operations in terms of ecology and safety at work,
by the global optimizing of maintainance costs,

sestablishment of an uniform system of documentation use in the maintainance activities and
creation of conditions for the process of analysis, modeling, expertises and forecastings,

sstrategic achievement of the process of zero losses (or downtime from the title of defects) and
introduction of the system of savings monitoring from optimization of maintainance,

=provision of knowledge base for maintainance activity and extension of the use of teamwork
for solution of tasks and problems.

Fig. I Overview of the objectives of maintainance
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Charakter zabezpecovania uvedenych
cielov udrzby nie je rovnaky pre vsetky
podniky. Doraznost a priorita plnenia
tychto cielov zavisi od konkrétnych
podmienok a predmetu ¢innosti, ktorym sa
podnik zaobera. Napriklad v plynarenstve,
kde mézu dosledky poruch zapri€init' az
vybuch alebo usmrtenie l'udi, musi byt
udrzba zamerand jednozna¢ne na plnenie
bezpecnej a spol'ahlivej prevadzky
plynarenskej distribu¢nej siete. Tento ciel’
mozeme oznalit ako primarny, resp.
strategicky, ktorému sa musia podriadit’
vSetky ostatné - sekundarne ciele.
Najvyznamnejs$im sekundarnym ciel'om
udrzby je zabezpecenie hospodarnej, resp.
ekonomicky efektivnej udrzby. Plnenie
tohto ciel’a sa premieta do nakladov a zisku
celej firmy.

V3seobecne by optimalizacia ndkladov
vynaloZenych na proces udrzby mala byt
realizovana nasledovnymi procesmi:

e prejst na proces Udrzby s minimom

klasickych  strednych  oprav  a
generalnych oprav, a tieto vykonavat
v spojeni s modernizaciou a
rekonstrukciou,

e pripravit a zrealizovat integrovany
informacny systém riadenia Udrzby na
podporu optimalneho systému riadenia
udrzby,

e trvalé zvySovat odbornost’ pracovnikov
udrzby a ich optimalne vyuzivanie,

e presunut’ hlavnu napln udrzby do
preventivnej ¢innosti a riadenej udrzby,

e postupne zaviest a zvySovat’
pouzivanie diagnostiky a monitoringu,

e vykonavat  podrobné  sledovania
nakladov na ¢innosti udrzby,

e zaviest efektivne planovania

operativnych zasahov udrzby.[3]
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Character of the maintainance goals
performance is not the same for all
enterprises. Stoutness and priority of these
goals fulfilling depend to concrete
conditions and subject of activity. For
example in gas industry, where incident of
maintainance can cause explosion or
killing, the maintainance must be expressly
focused on the fulfilling of safe and
reliable operation of gas distributive
network. We can mark this goal as
primary, or strategic, whom all other —
secondary targets have to conform.
Assurance of economical, or economically
effective maintainance is the most
significant secondary goal of maintainance.
The fulfilling of this goal reflects to costs
and profit of the complex enterprise.

In general, the optimalization of
maintainance costs should be realized by
these processes:

e go to the maintainance process with
minimum classic middle repairs and
general repairs and perform in the
connection with modernization and
reconstruction.

e prepare and realize integrated
information system of maintainance
control for support of optimal system
of maintainance control,

e perpetually increase the qualification of
workers in maintainance and their
optimal utilization,

s relocate - the . mam. . scope = of
maintainance to the preventive activity
and controlled maintainance,

e progressively introduce and increase
diagnostics and monitoring utilization,

e perform detailed monitoring of costs to

the maintainance activities,

introduce effective planning of

operative maintainance intervention.[3]
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2 NAVRH MODELU
OPERATIVNEHO  RIADENIA
UDRZBY

Riadenie udrzby je zabezpeCované
planovanim  aoperativnym  riadenim
procesov  spojenych  so  zaistenim
prevadzky, t.j. riadenie ¢innosti spojenych
S vlastnou udrzbou, opravami,
modernizaciou, rekonsStrukciami
a servisom.

2.1 Operativne planovanie udrzby
v spolo¢nostiach  zabezpecujucich
distribuciu spojitych médii

Operativne planovanie udrzby
predstavuje zostavovanie planov s ¢asovou
periddou jedného dna. Pri zostavovani
konkrétnych dennych planov udrzbarskych
¢innosti sa kombinuju planované ukony,
ktoré¢ je potrebné v uréenych intervaloch
splnit’ s nepldanovanymi ¢innostami, ktoré

vyplyvaji  zpriebezného  hodnotenia
technického stavu, z analyz 1dajov
diagnostiky a tiez Z0 zaznamov
nahlasenych portch.

Operativne planovanie teda vychadza
z troch zakladnych zdrojov a to z:
1. Ro¢ného planu udrzby, ktory obsahuje
v ur¢itych cykloch stanovené planované

preventivne a korektivne tkony dané
zdakonom, normami alebo stanovené
deduktivne technickym manaZmentom
rizik.

2.Priebezného hodnotenia stavu
plynarenskych zariadeni indexmi HTS a
BS, ktoré posudzuji technicky stav (HTS),
bezpe¢nost a spolahlivost (BS) podla
viacerych kritérii. Na zaklade zhorSenych
hodnét vycislenych indexov méZzu byt
nasledne plynéarenské zariadenia zaradené
do operativneho planu udrzby.

3. Operativnej evidencie zistenych poruch
a unikov, ktoré boli evidované pri
preventivnej udrzbe a tiez poruch a unikov
nahlasenych zakaznikmi, napr.
prostrednictvom poruchovej linky.
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2 DESIGN OF THE MODEL OF
OPERATIONAL MANAGEMENT
MAINTAINANCE

The maintainance management is
provided by planning and operational
management of processes associated with
the assurance of operation, i.e.
management of activities associated with
the own maintainance, repairs,
modernization, reconstruction and service.

2.1 Operative planning of maintainance
in companies for distribution of
continuous media
Operative planning of maintainance is

a compilation of plans with time period of
one day. Planned activities are combined
by concrete daily planes of maintenance
activities formation and which are needed
to fulfill in set interval with unplanned
activities, which result from continuous
assessment of technical state, from data
analysis, diagnostics and from reports of
reporting failures, too. Operative planning
issues from three main sources, namely
from:
1. Annual plan of maintainance, which
contains in certain cycles defined planned
preventive and corrective actions which are
specified by law, standards or they are
defined illative by technical risks
management.
2. Continuous assessment of the state of
gas devices by HTS and BS indexes, which
assess the technical state (HTS), safeness
and reliability (BS) by multiple criteria. On
the basis of exacerbated values of
quatification indexes, gas devices can be
integrated to the operative plan of
maintainance,

3. Operative evidence of determined

failure and escapes which were filed by

preventive maintainance and also failure
and escape reporting by consumers, for
example through breakdown line.
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Roény plén Gdrzby

Vysledky monitorovania

a diagnosti
ki Operativna evidencia
¥ zistenych a nahldsenych
Hodnotenie technického stavu, porich

bezpecnosti a spol'ahlivosti indexmi

HTS aBS

Subor informacnych

¥ vstupov operativneho
plénu Gdriby

Obr. 2 Zdkladné informacné zdroje operativneho planovania

Yearly maintainance
nlan

Results of monitoring and
diagnostics
Operative evidence of
v found and reporting
Assessment of technical state, failures
Safeness and reliability by indexes
HTS a BS

Set of information
inputs of maintainance
operative plan

Fig. 2 Basic information sources of operative planning

Objem neplanovanej udrzby vykonavanej
az po poruche zariadeni predstavuje
v podnikoch zabezpecujtcich distribuciu
spojitych  médii hodnotu do 20%
z celkového objemu udrzby. Podiel
planovanej (preventivnej) a neplanovanej
(nahlasené alebo zistené poruchy) udrzby
je z hl'adiska ¢asu rozny, v priemere je to
80/20.

Tvorbou dennych planov sa spresiuji
ulohy pre pracovné skupiny a jednotlivcov
na najnizSich stupnioch riadenia v ramci
jednotlivych odborov, stredisk a oddeleni
udrzby. Pri realizacii planov je potrebna
koordinacia s utvarmi v oblasti
obstaravania pre uskuto¢nenie potrebnych
vykonov (zésobovanie, doprava a pod.).
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The volume of unplanned maintainance
which is performed after failure of devices,
forms the value by 20% from total volume
of maintainance in the enterprises for
distribution of continuous media. The part
of planned (preventive) and unplanned
(reported or ascertained) maintainance is
different on the part of time, it is 80/20 at
average.

Creation of daily planes puts more
precisely the activities for working groups
and for individuals on the minimum level
of control within the frame of several
unions, departments and maintainance
divisions. By planes realization it is needed
the coordination with organizations in the
field of acquisition for realization of
needed performance (supply, transport,
etc.).
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Denné plany st poslednym stupiiom
rozhodovania o buducej udrzbe v ramci
hierarchie ciel'ov podniku.

2.1.1 Plinovanie udrzby - tvorba

roénych planov

V systéme plénovania udrzby spojitych
médii sa v prevaznej miere stretdvame

s trojstupniovou sustavou planov, ktort

tvoria:

1. Dlhodobé plany udrzby (st
zostavované pre obdobia viac ako
jeden rok),

2. Ro¢né plany drzby s postupnym

rozpisom prac na jednotlivé mesiace,
3. Denné operativne, realizacné plany.

Pri strategickom planovani a zostavovani
konkrétnych ro¢nych planov udrzby sa
véa¢sinou vyuzivaju podpory informaénych
systémov. Tie vsebe integruju vSetky
technicko-ekonomické informécie (napr.
AWM - SAP PM) a geopriestorové udaje
(napr. AWM - GIS) potrebné pre proces
planovania udrzby. Zakladnou vlastnost'ou
systému je jednotnd databaza poskytujuca

rychly informaény vystup pre planovanie®

modernizacie,  rekonStrukcie  a oprav
zariadeni.
Vysledkom  pldnovania  vrcholového

manazmentu je ro¢ny plan vykonov
udrzbarskych ¢innosti, ktory sa vytvara
vzdy na zaciatku nového roka. Obsahuje
kvalitativne (druhy udrzby), kvantitativne
(mnozstva vykonov), priestorové (miesto
udrzby) atiez casové (ich trvanie)
poziadavky tak, aby ich bolo mozné plnit
podla redlnych mozZnosti vlastnych
udrzbérskych zdrojov. Pre potreby krytia
neplanovanych udrzbarskych zasahov su
vramci roéného planu Udrzby vyclenené
ur€ité finan¢né rezervy.

Ro¢ny plan je deleny na jednotlivé
mesiace, vramci ktorych sa tiez
vyhodnocuje ich plnenie.
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Daily planes are the last level of
decision about the future maintainance
within the hierarchy of enterprise
objectives.

2.1.1 Maintainance planning - creation
of annual planes

In the system of continuous media
maintainance planning mostly it is three-
stage planes system, which are:

1. Long-time maintainance planes (they
are compiled for periods more than one
year),

2. Annual maintainance planes with
gradual breakdown of the work on
individual months,

3. Daily operative, realization planes.

By strategic planning and concrete yearly
maintainance planes formation it is used
the support of information system. It
integrates all technoeconomic information
(for AWM - SAP PM) and geo-spatial data
(for example AWM - GIS) which are
needed fot the maintainance planning
process. The basic property of the system
is uniform database which provides fast
informative output for planning of
modernization, reconstuction and repairs of
devices.

The result of top management planning is
yearly plan of maintainance activities
performance, which is generated always at
the beginning of the new year. It contains
qualitative  (type of maintainance),
quantitative (a number of performance),
spatial (the place of maintainance) and also
time (duration) demands so, that it is
possible to fulfill by real possibilities of
own maintainance sources. For the need of
unplanned  maintainance  interference
coverage reserve budget is selected within
the frame of yearly plan of maintainance.
The annual plan is divided into individual
months, within which their performance is
also evaluated.







































