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1 UVOD

Zakonnou povinnostou plynarenske;
spolo¢nosti podl'a § 43, odseku 6a) novely
zakona ¢. 656/2004 Z.z. o energetike je
okrem iného tiez zabezpecenie efektivne;j,
spolahlivej a bezpecnej prevadzky celej
spravovane]j distribucnej siete. Jednou zo
zékladnych Cinnosti zabezpecujicou vyssie
uvedent podmienku je kvalitny proces
systému riadenia a realizdcie udrzby.
ZabezpeCenie plnenia tohto, ako aj
ostatnych nariadeni legislativy je v
plynarenskom podniku zaistované
pouzivanim systému RCM, ako
zakladného  prvku  spolahlivoste a
bezpeénostne orientovanej udrzby.
Distribuéné siete spojitych médii na rozdiel
od strojov a zariadeni, napr. v strojarskom
podniku, vyzaduju iny pristup k stratégii
riadenia udrzby.

Kym pri poruche stroja v strojarenskom
podniku dojde max. k poskodeniu prave
vyrabaného vyrobku a stroj sa vyluéi z
prevadzky, pri poruche plynéarenskej
distribucnej siete dochadza k tniku plynu,
teda vyrobku, az do momentu zistenia
poruchy, ¢o moze byt relativne dlhy cas,
pocas ktoré¢ho vznikaju velké ekonomické
straty ale tiez nebezpeCenstvo ohrozenia
majetku a zdravia [Tudi, poskodenie
prirody.

Z tohoto dovodu si dominantné systémy
riadenia a  udrzby zamerané na
spol’ahlivost, napr. RCM, ale tiez pre tieto
systémy musi byt dominantna prediktivna
a preventivna udrzba.

V nasledujicom ¢lanku je navrhnuta
koncepcia riadenia Udrzby prave z tychto
dvoch podstatnych aspektov.
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1  INTRODUCTION

Pursuant to § 43, section 6a) of an
amendment to Act No. 656/2004 of Coll.
on Power Engineering a gas company is,
apart from other things, legally bound to
ensure effective, reliable and safe
operation of the entire managed
distribution net. One of the basic activities
ensuring the above-mentioned condition is
a high-quality process of maintenance
management and implementation system.
Just like any other legal regulations
provision of this one is also carried out by
application of the RCM system as a basic
element of reliability and safety-oriented
maintenance in a gas company.

Unlike machinery in a mechanical
engineering enterprise, distribution nets of
continuous utilities require a different
approach to their maintenance
management strategy.

While in the case of a failure of a machine
in a mechanical engineering enterprise the
maximum potential damage is represented
by at that time manufactured product and
by a standstill of the machine, in the case
of a gas distribution net, gas, i.e. product
continues leaking up to the moment when
such net leak is discovered. That can
represent quite a long time, during which
a) extensive economic losses are made and
b) danger of property and occupational
health damage and danger of natural
disasters occur.

Due to the above mentioned dominant
maintenance and management systems
focus on reliability, e.g. RCM. Predictive
and preventive maintenance are equally
important for these systems.

In the following article a proposal of a
concept of maintenance management,
arising from the above-mentioned two
substantial aspects, is described.
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2 ZDROJE INFORMACII PRE
HODNOTENIE TECHNICKEHO
STAVU (HTS) DISTRIBUCNEJ
SIETE

Na tvorbu operativneho planu udrzby
vplyvaju tri zékladné zdroje informécii-
rony plan investicii, HTS a poruchy.
Rozdiel oproti inym systémom su najméi
informacie o stave distribucnej siete, ktoré
Jje vyjadrené hodnotenim technického stavu
(HTS) distribu¢nej siete. Hodnotenie
technického stavu vznika ako
multikriteridlne  hodnotenie  velkého
mnozstva faktorov.

Vstupy do HTS su ziskavané z troch
zdrojov a to:

1) Na ziskavani a vyhodnocovani
informacii prostrednictvom
monitorovacieho centra a vyuzZivanych
postupov technickej diagnostiky.

2) Rozborom a riadenim rizik kazdého
useku distribu¢nej siete prostrednictvom
vysledkov prace manazmentu technickych
rizik.

3) Neustalym hodnotenim technického

stavu,  bezpeCnosti a  spolahlivosti

zariadeni ukazovatelmi HTS a BS

(bezpecnostny stav).

2.1 Ziskavanie a vyhodnocovanie
informacii 0 aktualnom
prevadzkovom stave plynarenskych
zariadeni.

Monitorovacie centrum - zaistuje vykon

dial’kového monitoringu siete
prostrednictvom systému riadenia
SCADA. Ten zaistuje ziskavanie,
spracovanie a tiez nasledné
vyhodnocovanie dat. Centrum d’alej

zabezpecuje prijem vonkajSich hlaseni
poruich pomocou nonstop poruchovej
linky. Takto sa tvori ur¢ity databazovy
subor, ktory je evidovany v systéme
SAP/PM. Kazdé monitorovacie centrum
disponuje  integrovanymi  systémami
diagnostiky, ktoré zarucuju bezprostredné

99

2 SOURCES OF INFORMATION
FOR EVALUATION OF
DISTRIBUTION NET
TECHNICAL CONDITIONS
(TCE)

The process of creating a
maintenance operative plan is influenced
by three basic sources of information - a
yearly investment plan, TCE and leaks.
When compared with other systems the
difference is mainly represented by
information on distribution net conditions,
that is expressed via evaluation of
technical conditions (TCE) of a
distribution net. Evaluation of technical
conditions has a form of a multi-criteria
evaluation that takes into consideration a
large number of factors.

TCE inputs are acquired from three
sources, namely from the following:

1)  Acquiring and evaluating information
through a monitoring centre and applied
procedures of technical diagnostics;.

2) Risk analysis and management of
each section of a distribution net based on
work results of the technical risk
management;

3) Continuous evaluation of equipment
technical conditions, safety and reliability
using TCE and SC (Safety Conditions)
indicators.

2.1 Acquiring and evaluating
information on actual operating
conditions of gas equipment

Monitoring centre - it acts as a distant net
monitoring and functions via a SCADA
management system. This ensures data
acquiring, processing and subsequent
evaluation. The centre further ensures
receipt of external leak messages via a
non-stop leak reporting line. This way a
database file is created that is recorded in a
SAP/PM system. Each monitoring centre is
equipped with integrated diagnostic
systems, which ensure  immediate
evaluation of measured monitoring data.
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vyhodnotenie nameranych dat
monitoringu.
Vykonavanie priebeznych

monitorovacich a diagnostickych préac, ako
su napr. vonkajSie a vnutorné inSpekcie
potrubia  zabezpecuje v analyzovanom
prostredi plynarenského podniku oddelenie
Specidlnej udrzby. Povinnostou uvedeného
oddelenia  je  ststavné  zistovanie
aktualneho technického stavu vsetkych

plynarenskych zariadeni pomocou
zhodnocovania  varovnych  priznakov
defekcie. Jednd sa otzv. prediktivnu
Gdrzbu  zaloZeni na  monitorovani

priebeznej situdcie, priCom sa znacne
vyuzivaju moderné metody technicke;j
diagnostiky.

2.2 Analyza a riadenie rizik

Charakter prepravovanej suroviny si
v plyndrenskom podniku vyzaduje vhodne
nastavené¢ riadenie udrzby pomocou
analyzy rizik. Ulohu posudzovania roznych
foriem rizik zabezpeCuje manazment
technickych rizik patriaci pod sekciu
rozvoja sieti. Povinnostou uvedeného
oddelenia je tvorba analyz, kvantitativne
ohodnotenie a modelovanie rizik, ale tiez
realizacia zasahov veducich k zniZeniu
rizik v navdznosti na modernizaciu,
obnovu a rekonstrukciu distribu¢ne;j siete.

Analyza a modelovanie rizik -
predstavuje pri zariadeniach plynarenskej
siete akysi vSeobecny ramec, pomocou
ktorého chce podnik ¢o najredlnejsie
opisatt mozné katastrofické scenare
a odhadnut’ tak ich negativnost dopadu.
Zovseobecnenim  mdZeme  spominany
postup formulovat’ do Styroch zakladnych
krokov:

- primarne sa Cerpa z popisu realnej
situdcie, ktorda znamena zpohladu
spol'ahlivosti zariadenia ur€iti stratu jeho
doterajSej pohotovosti. Moze to byt napr.
trhlina, celkové prasknutie potrubia a pod.
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In the analysed environment of a gas
company, continuous monitoring and
diagnostic activities, such as external and
internal piping inspections are carried out
by a special maintenance department. The
above mentioned department is obliged to
continuously check actual technical
conditions of all the gas devices via
evaluation of detection warning flags. It is
a predictive maintenance based on
continuous monitoring of the situation,
during which modern methods of technical
diagnostics are used.

2.2 Risk analysis and management

As regards a gas company, the
character of a transported material requires
appropriately set maintenance
management, for the purpose of which risk
analysis is used. Evaluation of various
forms of risks is carried out by Technical
Risk Management Department that forms a
part of Net Development Section. The
above-mentioned department is obliged to
do the following; analyses, quantitative
evaluation and risk modelling. In addition
to that, it is also to take actions leading to
risk  reduction and related  to
modernization, renewal and reconstruction
of a distribution net.

Risk analysis and modelling - in
connection with gas net equipment, this
activity represents a general frame, by
which a company can describe potential
catastrophic scenarios and predict their
adverse effects as precisely as possible. By
generalization, the  above-mentioned
procedure can be transformed into four
basic steps:

-the primary source of information is a
description of actual conditions, which
represents, in terms of equipment
reliability, certain loss of its existing
availability. It can be, for instance, a crack,
complete rupture of piping etc.

D
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- druhym krokom sa nasledne stanovi
frekvencia alebo tiez pravdepodobnost’
moznosti vyskytu daného defektu. Vyuziva
sa pritom histéria uz nameranych tdajov
monitoringu a diagnostiky, ktoré su
elektronicky uchované systémom SAP/PM
(napr. pocet defektov na danej Casti, pocas
jeho prevadzky, mnozstvo prevysujicich
hodnét opotrebeni dosledkom vnitornej
korozie, kvantita ruptur zapriinenych
tretou stranou a pod.). V tomto kroku sa
pouzivaji mnohé metddy, ako napr. FTA -
Strom poruchovych stavov.

- vnasledujuicom kroku sa opise
dosledok vzniknuty po kritickej udalosti.
Ako napr. mozny unik plynu ajeho
prechod ku ohrozeniu podobou mozného
vybuchu alebo poziaru popisaného
tepelnym atlakovym prejavom (napr.
tryskovy poZziar, horenie prudu
unikajuceho plynu, vybuch mraku par
apod.). Vtejto Casti je potrebné uvazit
pravdepodobnost’  zaCatia  neziaducej
udalosti, pricom sa pouziva napr. ETA -
Strom udalosti.

- posledna  ¢ast  predstavuje
formuldciu strat (za pouzitia matice
doésledkov) a pripisanie stupriov
popisujucich ich vyznamnost’.

Vyhodnotenim  rizikovosti  uréitej
Casti distribucnej siete sa dedukciou urcuje
cyklus vykonévania udrzbarskych tkonov,

ktoré zmenSuju tito hodnotu na
akceptovanu hranicu.
2.3 Hodnotenie technického stavu

a bezpec¢nosti siete indexami HTS
a BS

Koncepcia vyhodnocovania
bezpecnosti a technického stavu
plynarenskej siete  vyuziva = systém
multikriteridlneho  hodnotenia.  Kazdé

kritérium a subkritérium (ekonomického
alebo  technického  charakteru) je
ohodnotené vahou podla jeho doblezitosti
a vplyvu na celkovy technicky stav alebo
bezpecnost’ a spolahlivost’ siete. Podporou
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- second step is to define frequency or
probability of a defect potential
occurrence. In this step a history of already
recorded monitoring and diagnostic data
that is electronically stored in a SAP/PM
system (e.g. number of defects in the given
section, during operation, number of
excess values of wear-out caused by
internal corrosion, number of ruptures
caused by a third party etc.) is used.

- in this step, various methods, e.g.
FTA (Fault Tree Analysis) are applied.

- in the following step results of a
critical event are described. For example
potential gas leak and its development into
possible endangering explosion or fire
described by heat or pressure indicators
(e.g. jet fire, leaking gas burning,
explosion of a vapour cloud). In this part it
is necessary to consider probability of an
undesirable event initiation, for which e.g.
ETA - Event Tree Analysis is used.

- the final part is represented by
formulation of losses (result matrix) and by
assigning degrees of significance to such
losses.

Via assessing a risk rate of a certain
part of a distribution net, deduction is
applied to define a cycle of performance of
maintenance activities, which reduce this
value to an acceptable limit.

2.3 Evaluation of technical conditions
and safety of a net by TCE and SC
indexes

The concept of evaluation of safety
and technical conditions of a gas net
includes application of a multi-criteria
evaluation system. Each criterion and sub-
criterion (of an economic or technical
character) is given a weight based on its
significance and its effect on total technical
conditions or safety and reliability of a net.
Via supported evaluation up-to-datedness,
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k aktualnosti ohodnotenia su vybrané
dlhodobo sledované polozky, ktoré st
dokladované v operativnej evidencii.

Vycislené sumy indexov dostaneme
bodovym ohodnotenim kritérii a subkritérii
konkrétneho ¢asu. Na zaklade ich hodnoty
potom moZeme plyndrenské zariadenia
zaradit’ do troch udrzbarskych pasiem:

A: Zariadenie nevykazujuce poruchy.
Vykonavajut sa iba  zdkladné
udrzbarke tkony a kontrola v zmysle
zékona, vyhlasok a noriem.

B: Zariadenie vykazujuce zhorSenu
spolahlivost. ZvySena frekvencia
kontrol, rezim sprisnenej diagnostiky
amerani. Zariadenie je zaradené do
vyhladového planu rekonstrukeii.

C: Zariadenie s vysokym vekom
arelativnou spolahlivost'ou. Stanovi
sa  maximalna frekvencia kontrol,
najprisne;jsi rezim merania.
Zariadenie = je  zaradené do
mimoriadneho planu rekonstrukeii.

K vypracovaniu planu udrzby
v nadvédznosti na hodnotenie technického
stavu, bezpecnosti a spolahlivosti su
v analyzovanom podniku povereni veduci
pracovnici prevadzky.

3 KONCEPCIA NAVRHU
SYSTEMU QPERATiVNEHO
RIADENIA UDRZBY
V  koncepcii  navrhu  systému

operativneho riadenia udrzby je hlavny
doraz kladeny na operativne plénovanie
udrzby.

Vzajomné vztahy a vézby, ktoré
ovplyviiuji samotné operativne planovanie
udrzby st zndzornené a popisané v
nasledujicej blokovej schéme, ktora
popisuje koncepciu operativneho riadenia a
planovania udrzby.

long-term monitored items documented in
the operative register, are selected.

The sums of indexes shall be
calculated via score-based evaluation of
criteria and sub-criteria of a particular
time. On the basis of their values, gas
equipment can be subsequently assigned to
three different maintenance ranges:

A: Equipment not showing any leaks;
only basic maintenance activities and
inspection are carried out pursuant to
acts, decrees and standards;

B: Equipment is showing reduced
reliability; higher frequency of
inspections, a mode of stricter

diagnostics and measurements; the
equipment forms a part of a
reconstruction development plan;

C: Very old equipment with a relative
reliability; maximum frequency of
inspections and the strictest mode of
measurements 1s  defined; the
equipment forms a part of an
reconstruction emergency plan.

Maintenance plans related to technical
condition, safety and reliability evaluation
are elaborated by operation managing
employees in an analysed enterprise.

3 CONCEPT OF A MAINTENANCE
OPERATIVE MANAGEMENT
SYSTEM PROPOSAL

As regards a concept of a maintenance
operative management system proposal,
the main stress is put on maintenance
operative planning.

Mutual relationships and links that
influence operative planning of
maintenance as such are depicted and
described in the following flow chart
showing a concept of operative
management and maintenance planning.
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Obr. 1 Koncepcia operativneho riadenia a planovania udrzby distribuc¢nych systémov
spojitych médii
Fig. 1 Concept of maintenance operative management and planning of continuous utilities
distribution systems

Koncepcia popisuje tri zakladné
vstupy, na zéklade ktorych sa odvijaja
vSetky stupne operativneho planovania
Gdrzby v podnikoch  zabezpecujicich
distribuciu spojitych médii. Ide o:

- ro¢ny plan investicii,

- poruchy,

- hodnotenie
stavu.

technického

Parametre ziskané z tychto vstupov
si nasledne prehodnocované pomocou
jasne zadefinovanych kritérii pre vyber
¢innosti do operativneho planu udrzby.

V nasledujucej tabulke s popisané
Styri hlavné kritéria, ktoré boli zvolené pre
hodnotenie technického stavu
distribuénych sieti.

Tab. 1 Rozdelenie skupiny kritérii K;
Tab. 1 Cate,
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The concept describes three basic
inputs, on the basis of which all degrees of
maintenance operative planning in the
enterprises providing continuous utilities
distribution are developed. Namely:

- Annual investment plan;

- Leaks,

- Technical
evaluation;

condition

The parameters acquired from these
inputs are evaluated by clearly defined
criteria for selection of activities for a
maintenance operative plan.

There are four main criteria described
in the following table. These criteria were
selected for evaluation of the technical
conditions of  distribution nets.
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Technicky stav, bezpe&nost’ Technical conditions, safety and
a spolahlivost’ reliability g

Této skupina kritérii pojednéva This group of criteria represents

o vlastnom technickom stave sledovaného
zariadenia siete, o zabezpeceni bezpe€nosti
a spol'ahlivosti diagnostikovanej
distribu¢nej siete. Samotnd diagnostika
technického stavu je zabezpecend d’alSimi
podkritériami, subkritériami
a podsubkritériami tohto kritéria
(4nikovost’, poruchy, poskodenia, doba
prevadzky, pouzity material....).

Legislativa a zakony

Kritérium  sleduje  dodrziavanie
platnej legislativy, prislusnych zakonov,
STN, TPP asuvisiacich pravnych
predpisov v podmienkach  distribucie
konkrétne zadefinovanych spojitych médii.

Ekonomické kritérium

Kritérium zahrna a sleduje
ekonomické parametre hodnotene;j
distribu¢nej siete- vyznam segmentu,
zostatkovi hodnotu zariadenia, efektivitu
prevadzkovania, samotnu logistiku
(skladovanie, nakupy...), prepravnu
kapacitu...

Subjektivne hodnotenie

Posledné zo zvolenych hlavnych
kritérii pojednava o vlastnom-
subjektivnom pohl'ade na hodnotenu siet’.
V tomto kritériu sa vyzaduje zo strany
hodnotitel'a pouzit’ vlastné, skisenostami
a praxou nadobudnuté poznatky zudrzby
distribuénych sieti, ktoré nemozno popisat’
vo vySSie uvedenych  kritéridch -
hodnotenie rizika , postdenie okolitych
vplyvov, ...

Postupne je tato skupina zakladnych
kritérii K; s vahami W; rozdelena na d’alSie
podkritéria Kj svahami Wi, subkritéria
Kii s vahami W;; apodsubkritéria K
s vahami Wiiii-

Nasledne po vyhodnoteni kritérii, prideleni
vah a samotnou objektivizaciou je mozné
pristupit’ k operativnemu pléanovaniu na
zaklade vhodne zvoleného
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technical conditions of the monitored
equipment of a net, provision of safety and
reliability of the diagnosed distribution net.
Technical condition diagnostics as such is
provided by further sub-criteria, and sub-
subcriteria of the criterion given (leak rate,
failures, damages, operation period,
material used...).

Legislation and laws

The criterion focuses on meeting the
applicable legislation, relevant acts, STNs,
TPPs and related legal regulations in the
conditions of expressly defined continuous
utilities distribution.

Economic criterion

The criterion includes and monitors
economic parameters of an evaluated
distribution net - significance of the
segment, equipment net value, operating
efficiency, logistics (storage, purchases...),
transport capacity...

Subjective evaluation

The last of the selected main criteria
focuses on its own subjective view of a net
evaluated. In terms of this criterion the
evaluator is requested to use their own, by
experience and  practice  acquired
knowledge related to distribution net
maintenance, which could not be included
in any criteria above - risk evaluation,
surrounding effect appraisal...

This group of basic K; criteria with W;
weights assigned is gradually broken down
into Kji sub-criteria with Wj weights
assigned, Kj; sub-criteria with Wj; weights
assigned, and Kjjj; sub-subcriteria with Wi
weights assigned.

Following criteria evaluation, weight
assignment and objectification it is
possible to proceed with operative
planning based on the selected proposal of
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navrhu modelu operativneho planovania.
Model operativneho planovania vychadza
z ¢innosti  vybranych — multikriteridlnym
ohodnotenim.

Vzhl'adom ku procesu operativneho
planovania Gdrzby st rozdelené Gdrzbarske
¢innosti na tri samostatné podmnoziny
podla dolezitosti ich realizovania, na
principe musim, moézZem, chcem.

Tab. 2 Rozdelenie vikonov plynarenskej udrzby [9]
orization of activities of gas maintenance [9]

Tab. 2 Cate

the operative planning model. The
operative planning model is based on
activities  selected by  multi-criteria
evaluation.

In terms of a maintenance operative
planning process, maintenance activities
are divided into three separate sub-groups
representing significance degrees of their
implementation, based on “I have to, I can,
[ want” principle.

Ukony udrzby, ktoré musia byt hned’ zaradené
do tyzdenného operativneho planu ako najviac doleZité.

Maintenance activities that have to be incorporated in a weekly operative plan as the
most critical ones.

Ukony tdrzby, ktoré mézu byt zaradené do tyzdenného planu.

Ich plnenie moze byt presunuté aj do nasledovného tyzdiia.

Ich realizacia sa vyZaduje do obdobia daného mesiaca.

Maintenance activities that can be incorporated in a weekly plan; their performance,
however, can be postponed and moved to a later week;

They shall be implemented within a month.

Cinnosti s
najmens$im
ohodnotenim

Activities with the
lowest score

Ukony udrzby, ktoré z uréitého dévodu chcem zaradit’ do
tyzdenného planu. Ich plnenie méZe byt presunuté aj

do nasledovného mesiaca.

Maintenance activities that [ want to, for some reason, incorporate in a weekly plan;
they, however, can be postponed and moved to a later month even.

Primdrne sa teda v tyzdennom
operativnom plane budt nachadzat’ tikony
s najvys$$im ohodnotenim. Nasledne, buda
na druhom mieste, zaradené subory
¢innosti so strednym ohodnotim aaZ na
zaver, podla volnych udrzbarskych

Pre
sposobu
intuitivnych
dodlezitosti

zabranenie subjektivneho
a minimalizovanie =~ moznosti
omylov  pri  urovani
udrzbarskych ukonov, bol

105

A weekly operative plan will primarily
include activities with the highest score.
Subsequently, sets of activities with a
medium score will be introduced. Only
then sets of activities with the lowest score
can be incorporated based on available
maintenance capacity.

In order to avoid subjectivity and to
minimize potential intuitive mistakes when
maintenance  activity  significance is
defined, an algorithm.
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k tomuto ucelu zostaveny algoritmus.

Daldim procesom v operativnom
riadeni udrzby po zadefinovani
operativneho planu, je samotné dispecerské
riadenie. Dispecerské riadenie priamo
zabezpecuje udrzbu samotného
distribuéného systému spojitych médii. Na
zaklade vykonanych udrzbarskych
procesov je mozné pomocou diagnostiky
a monitorovania- zabezpe€it' zber uUdajov
a operativnu evidenciu hodnotenej siete.
Takto  ziskané  tudaje  archivované
v operativnej  evidencii  vstupuju  do
hodnotenia technického stavu asamotné
defekty siete- uniky do portch.

Tymto sa wuzatvory cyklus, ktory
moze byt v hrubych értach nazyvany ako
operativne riadenie a planovanie udrzby
v procese distribucie spojitych médii.

ZAVER

Predlozeny ¢lanok popisuje koncepciu
navrhu operativneho riadenia udrzby
s cielom objektivizacie postupu tvorby
planu aplikaciou metéd multikriteridlneho

rozhodovania  heuristického  pravidla-
,.musim, modzem, chcem”. Tym sa
dosiahne zvédcSenie objemu  ¢Einnosti

prediktivnej a preventivnej udrzby na ukor
operativnej udrzby po poruche.

Taktiez takto popisana koncepcia
realizuje  absolitnu  prioritu  drzby
zamerani na RCM. Tato stratégia je
aplikovatel'na napr. v sietiach
distribuénych spojitych médii ako sa
plynarenské distribu¢né siete, vodarensky
systém, rozvody tepla, preprava vody
a podobne.
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Once an operative plan is defined another
process of maintenance  operative
management is dispatch management.
Dispatch management deals directly with
maintenance of distribution systems of
continuous utilities. On the basis of
performed maintenance processes it is
possible to collect data and perform
operative registration of the net evaluated
using  diagnostics and  monitoring
processes. Thus acquired data, archived in
the operative register, is incorporated into
evaluation of technical conditions and net
defects, i.e. leakages into failures.

A cycle, which can be basically defined as
maintenance operative management and
planning in the process of continuous
utilities distribution, is thus closed.

CONCLUSION

The submitted article describes a
concept of a maintenance operative
management proposal in order to objectify
the process of a plan preparation by
applying methods of multi-criteria decision
making based on “I have to, I can, I want”
heuristic rule. Thanks to this, larger
volume of activities of predictive and
preventive maintenance will be achieved
and the activities of operative maintenance
carried out once a leak occurs will be
reduced.

Moreover, the described concept
defines an absolute priority of maintenance
focused on RCM. This strategy is
applicable in distribution nets of
continuous utilities as for example gas
distribution nets, water system, heat
distribution systems, water supply etc.
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