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ABSTRAKTY

LOGISTIKA TOKOV, TOTALNA AUTOMATIZACIA
A KVALITATIVNE RIADENIE VODNYCH ZDROJOV
V OSTROVNOM MESTE TAMPERE, FINSKO

L. A. GOLEMANQV

Logistika tokov, Systémové inZinierstvo

Abstrakt: V sli¢asnom svete intenzivng regionalizacie aglobalizécie obchodu
apriemyslu sa potvrdzuje existencia trendu, ktory zacina hrat’ podstatnd rolu
v konkurenénom boji asietovych sluzbach. Podstata je v silngSom prepojeni
priemyselng produkcie, ekonomiky aprostredia na lokane, regiondneg
aglobang Urovni so vietkymi nasledujacimi dosledkami. Hlavnym cielom tohto
vyskumu je vyvoj, prezentécia askuska aplikovatelnosti Sirokého spektra tém,
ktoré robia vyznamnymi matematicka systémovd analyza ainZiniering
v praktickych aspektoch priemyselngj produkcie, ekonomiky a prostredia, ktoré
posobia v Inter-, Intraa a Extra sietach - II&EN prostredi. Metodolégiu
dosiahnutia hlavného ciela tvoriatri ciastkoveé ciee:

- Prezentovat komplexny postup koreSpondujuceg rédmcove préce pre
integrovant produkciu a ekonomické systémy manazérstva zdrojov;

- Ukézat' ako sietové meranie systémového inZinierstva méze byt pouZité na
analyzu priemyselng produkcie aobchodng stability vramci siefovo
centralizovaného prostredia;

- Poskytnit” niekolko detailnych uk&Zok siefového merania v ramci
systémového inZinierstva produkcie aekonomickych zdrojov v rdznych
odvetviach priemyslu ako je celuléza a papier, chémia a petrochémia, energia,
elektricke a elektronickeé systémy.

Za ucelom ¢o mozno najlepsg formulécie Specifik produkéne aekonomickej
systémove tedrie boli uvedené a matematicky definované nasledujlce uZitocné
vedomosti aproblematiky: net-put, sie’ové meranie, technoldgia aobchodné
operacné rezimy, produkcia aspotrebné sadzby, produkénd stabilita a efektivita,
ekonomicka efektivita aobchodnd stabilita, aktuéine, krétkodobé, strednodobé
(Q&Q — Quadlitative & Quantitative) Produkcie a Ekonomického Manazmentu

Copyright
©Q-Projekt Plus— ISSN 1335-1745 and Author



i KVALITA INOVACIA PROSPERITA VI1/2 —2002 (i — xii)

(PEM — Production and Economics Management) spolu s Multi-Jazy¢nou (ML —
Multi-Lingual) podporou and Multi-Nérodnymi (MD — Multi-Domestic)
kalkuldciami Produkene Efektivity (PE), Ekonomicke) Efektivity (EE — Economic
Effectiveness) a Kvality Prostredia (EQ — Environment Quality) su rieSené
atestované v aktuadlnych Multi-Narodnych (MD — Multi-Domestic) Business-to-
Business alebo B2B prostrediach Severo-vychodnej eurdpy.

Praktick& cena projektu sa zameriava na priamu aplikovate’nost’ v priemysle vo
vSeobecnosti a v urcitych spolo¢nostiach zaobergjlicich sa produkciou papiera,
chemikalii (ako je ropa, plyn, petro-, anorganické a bio-chemické l1atky) ktoré s
vSetky tesne spojené svyrobou adistriblciou termalng aedektrickg energie.
Obidva Kvantitativny g Kvalitativny (Q&Q - Qualitative & Quantitative)
manzérsky problém produkcie, ekonomickych zdrojov azdrojov prostredia
v Multi-Nédrodnom (MD - Multi-Domestic), prostredi si rieSené v zmyse
Standardnych softvérovych nastrojov ako je MATLAB a MS Office. Troj jazy¢na
elektronicka dokumentécia spolu s (Q& Q - Qualitative & Quantitative) model mi
arieSeniami pozostava zo 450 strén, doplnenych viac ako 200 grafickymi
ilustraciami  priemyselnych aplikéacii vybavenia Honeywell, Siemens, Omron,
Nokia a Metso. Vysledok méZe byt pouZity vo viacerych prezentéciach, post-
gradudlnych kurzoch, vyskume avyvojovych &udiach orientovanych na online
a Specidne mobilné sietové merania réznych priemyselnych Struktar logistiky
tokov, ktoré disponuju ké&blovymi aebo bezkdblovymi sieami ako sU
produktovody kvapalin, doprava tovarov, vyroba a distriblcia energie, spracovanie
vody, tok informacii a penazi s ostatnymi produkénymi a ekonomickymi zdrojmi.

Autor: Academician L. A. Golemanov, Dr.Sci.(Habil.), Dr.Tech., is Professor
in Automation, Control and Systems Engineering, Consultant and Advisor for
United Nations, JP, Honeywell, Ahlstrom, Metso, Fortum, Omron and other Local
And Global Organizations and Corporations.

Copyright
©Q-Projekt Plus— ISSN 1335-1745 and Author



KVALITA INOVACIA PROSPERITA VI/2 —2002 (i — xii) ii

SIMULACNA HRA ROLi MANAZERSTVA KVALITY
KRISTINA ZGODAVOVA, LUBOMIR LENGY EL

Key words: simulécia, model, Q& Q — kvalitativna a kvantitativna simuléacia, hra
roli, manazérstvo, kvalita, priemyselna organizacia

Abstrakt: Poslanim prednasky je taka prezentacia ssmulacng hry roli manazérstva
kvality, ktora by ukédzala jg podstatu, poznavaciu a kreativnu silu i vyznam pre
priemyselni a Skolski prax. Obsah prednasky tvori vyklad problematiky
smulaéng hry roli, opis procesu simulaéng hry roli, vyuZitie vysledkov
simulaéng hry roli a diskusia takto ziskanych poznatkov. Clanok vznikol na
z&klade poznatkov a skusenosti z viacndsobng aplikécie simulacng hry roli vo
verzii SIMPRO-Q (Zgodavova, 1993, 1998) vo viacerych organizéciach a vo
vyucbe na Technickeg univerzite v KoSiciach a University of Vaasa Finsko. Praca
opisana vtomto ¢lanku prezentuje inovativne hradisko navrhovania systémov
manaZzérstva kvality (QMS) vo web prostredi s pouZitim simulaénej hry roli.

Autori: Assoc. prof. Kristina Zgodavova, PhD., Technickd univerzita
v KoSiciach, Fakulta eektrotechniky a informatiky, Laboratorium priemyselného
inZiniertsva, Td: +421 55602 2155, fax: +421 55602 2264, e-mail:
kristina.zgodavova@tuke sk, http://www.|pi.fei.tuke.sk/zg_main.phpAdang=en

Ing. Lubomir Lengyel, Interny doktorand Technickd univerzita
v KoSiciach, Fakulta eektrotechniky a informatiky, Laboratorium priemyselného
inZiniertsva, Td/fax: +421 55 602 2264, e-mail: |lengyel @orion.fei.tuke.sk
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CONTROLLING AKO UCINNY NASTROJ PROSPERITY
STAVEBNEJ FIRMY

FRANTISEK MESAROS

KTPucové dové: controlling, stavebna firma, prosperita

Abstrakt: Clanok sa zaoberd problémom implementécie kontrolingového
systému v stavebnych spolo¢nostiach. Cléanok sa zameriava na moznosti
vytvorenia kontrolného podsystému pre manazérske informacné systémy. Tento
subjekt patri medzi momentalne vyskumné dlohy Vyskumného Ustavu stavebne)
informatiky aje rieSeny sohladom na Specifické pozZiadavky stavebnych
spolo¢nosti.

Autor: Ing. FrantiSek Meséros, CSc. Vyskumny Ustav stavebng informatiky,
Garbiarska 5, 040 01 KoSice, e-mail: mesaros@igservis.sk

POROVNANIE KULTUR SLOVENSKYCH
A ZAHRANICNYCH ORGANIZACII

MARTIN MIZLA — ALENA BASISTOVA

KTPucové dovéa: kultara organizécie, TQM

Abstrakt: Konkurencné zaostavanie slovenskych organizacii by sa malo prejavit
v rozdielnom rozdeleni typov kultdr. V ¢lanku st popisané vysledky pévodného
vyskumu v teto oblasti ziskané pomocou dotaznikov slovenskych organizécii
a interview v organizacidch s vyznamnou majoritnou zahrani¢nou G¢astou. Zo
zaverov vyplyva, Ze rozdelenie typov kultdr nie je rozdielne, av3ak pristupy
k zmenam kultdry zahrani¢nych vlastnikov si zamerané predovietkym na
procesnu stranku v oblastiach investicii, systémov a pracovnikov.

Autori: Doc. Ing. Martin Mizla, PhD. je witelom predmetov ManaZzérstvo
kvality a ManaZzérska diagnostika na K atedre manaZzmentu Podnikovohospodérske)
fakulty v Kosiciach Ekonomickej univerzity v Bratislave.

Ing. Alena BaSistova je internou doktorandkou na Katedre manaZzmentu
Podnikovohospodarske fakulty v KoSiciach Ekonomickel univerzity v Bratislave
Vyuéuje predmety Manazérska diagnostika a Manazment vyroby.
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THE LOGISTICSVIEW ON PEOPLE IN PRODUCTION
PROCESS

GEJZA HORVATH

KTPucové dové: logistika, firma, produkcia, proces, produkeny systém,
pracovnik, inovécia

Abstrakt: Clanok sa zoberd uréenim role &loveka v produkénom procese
z pohladu logistiky. Logistika je povazovana za efektivny nastroj na zvySenie
zisku firmy. Otézka znie— ¢o je viac déleZité pre tspech firmy vo veku inovacii —
stroje, alebo l'udia? Préave natas (Just in Time) ako koncept pre manazment
organizacie je povazovany za logisticku ,, technol6giu®. V tomto koncepte st 'udia
vo firme povaZovani za tvorivé osobnosti. Nova hodnota vo firme je vytvorena
pracovnikmi ateda odpoved’ znie: priorita by mala byt dana udom aich
podmienkam v produk&énom procese.

Autor: doc. Ing. Gezja Horvath, CSc., Z&padoceskd univerizta v Plzni, Fakulta

strojni, Katedra Pramyslového inZenyrstvi a manazmentu, email:
horvath@kpv.zcu.cz
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PRISPEVOK K MODEL OVANIU SPOSOBILOSTI
PRODUK CNYCH PROCESOV

PAVOL ZAIC, KRISTINA ZGODAVOVA

KTPucové dova: spdsobilost’ produkeénych procesov, stihrnny index kvality,
vykonnosti a i¢innosti

Abstrakt: Clanok vychédza z bezného skimania spdsobilosti giastkovych
produkénych procesov a na priklade automobilovych prevodoviek
pojedndva o Siroko chapanej spbsobilosti produkovar’ kompletné vyrobky
s pouzitim indexov kvality, vykonnosti a G¢innosti. Clanok vznikol v ramci
projektu VEGA 1/7111/20 Vyskum teoretickych a praktickych problémov
riadenia kvality ndbehu novej produkcie.

Autori: Ing. Pavol Zaic, GQA - Strategie QM a audit kvality, SkodaAuto, as.
293 60 Mlada Boleslav, Ceska republika, Externy doktorand technicka univerzita
v KaSiciach

Assoc. prof. Kristina Zgodavova, PhD., Technical University of KoSice, Faculty
of Electrical Engineering, Laboratory of Industrial Engineering, Td: +421 55 602
2155, fax: +421 55602 2264, email: kristinazgodavova@tuke.sk,
http://www.|pi.fei.tuke.sk/zg_main.phpang=en
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ABSTRACTS

FLOWGISTICS, TOTAL AUTOMATION AND
QUALITATIVE CONTROL OF WATER RESOURCESIN
ISLAND CITY OF TAMPERE, FINLAND

L. A. GOLEMANQV

Key words: Automation, Control Engineering, Financial Engineering,
Flowgistics, Systems Engineering

Abstract: In the contemporary world of intensive regionalization and
globalization of business and industry practices there is a trend, which starts
playing essential rolein the ultimate pursue for networking and competitiveness. It
is in the stronger interconnection between industrial production, economics and
environment on local, regional and global levels with all the following of it
consequences. The main goal of this research is development, presentation and
applicability prove of broad range of topics that make up significant the
mathematical systems analysis and engineering in practical aspects of industrial
production, economics and environment, all operating in Inter-, Intra- and Extra
Network - [1&EN environment. Three basic objectives form the methodology of
achieving the main goal, which are as follows:

- to present comprehensive treatment of corresponding framework for integrated
production and economic resource management systems;

- to show how systems engineering net metering can be used for analysis in
industrial production and economics apply to real cases with different
production and business stability within network centering environment;

- to give several particular samplings of systems engineering net-metering of
production and economic resources in different industries such as pulp and
paper, chemical and petro-chemical, energy, electrical and electronics.

In purpose of best formulation the specifics of production and economic systems
theory, concepts such as net-put, net metering, technology and business operating
modes, production and consumption rates, production stability and efficiency,
economic effectiveness and business stability, current, short, medium and long-run
equilibrium of resources, ther utility and uncertainty are introduced and
mathematically defined. Both Quantitative and Qualitative (Q& Q) aspects of
Production and Economics Management (PEM) with Multi-Lingual(ML) support
and Multi-National (MN) calculations of Production Efficiency PE), Economic
Effectiveness (EE) and Environment Quality (EQ) are treated and tested in present
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Multi-Domestic(MD) Business-to-Business or B2B environment of North-East
Europe.

The practical value of the project is focused in direct applicability to a cluster of
nineindustriesin general (Cf. Figure) and in particular in pulp and paper, chemical
(such as ail, gas, petro-, non-organic and bio-chemical) all of which are closely
interconnected with thermal and electrical energy generation and distribution.
Both Quantitative and Qualitative (Q& Q) management problems of Production,
Economic and Environmental Resources (PEER) in Multi-Domestic (MD),
environments are solved by means of standard software tools as MATLAB and
MS Office. The three-lingual electronic documentation with Q& Q models and
solutions consists of 450 pages, accompanied by more than 200 graphical
illustrations of industrial applications with Honeywell, Siemens, Omron, Nokia
and Metso equipment. The results can be used in various presentations, post-
graduated courses, research and development studies oriented toward online and
especially mobile net-metering of different industrial flowgistic structures with
cable and wireless networks such as piping of fluids, transportation of goods,
generation and distribution of energy, processing of water, information and cash
flows with other production and economic resources.

Author: Academician L. A. Golemanov, Dr.Sci.(Habil.), Dr.Tech., is Professor
in Automation, Control and Systems Engineering, Consultant and Advisor for
United Nations, JP, Honeywell, Ahlstrom, Metso, Fortum, Omron and other Local
And Global Organizations and Corporations.
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QUALITY MANAGEMENT ROLE PLAY SIMULATION
KRISTINA ZGODAVOVA, LUBOMIR LENGY EL

Key words: Simulation, model, Q& Q — qualitative and quantitative simulation,
role play, management, quality, industrial organization

Abstract: Mission of this paper is such presentation of quality management
simulation role play which would show its spirit, cognition and creative power and
valuefor any organization and educational practice. Paper content is made by Role
Play Simulation interpretation, Role Play Simulation process description,
methodology, and utilization of role play simulation outcomes and discussion of
thus obtained knowledge. Paper was developed on base of knowledge and
experiencess from multiple Role Play Simulation application in severa
organizations in SIMPRO-Q version (Zgoadvova, 1993, 1998), and in education
process on Technical University of KoSice and in University of Vaasa. The work
described in this paper represents an innovative approach to the design Quality
Management System (QMS) in web based environments using Role Play
Simulation.

Authors: Ing. Lubomir Lengyel, Ph.D. student Technical University of
Kosice, Faculty of dectrcial Engineering and Informatics, Laboratory of Industrial
Engineering, Td/fax: +421 55 602 2264, e-mail: lengyel @orion.fei.tuke.sk

Assoc. prof. Kristina Zgodavova, PhD., Technical University of KoSice, Faculty
of Electrical Engineering, Laboratory of Industrial Engineering, Td: +421 55 602
2155, fax: +421 55602 2264, email: kristinazgodavova@tuke.sk,
http://www.|pi.fe.tuke.sk/zg main.php?ang=en
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CONTROLLING ASAN EFFECTIVE TOOL OF
BUILDING FIRM PROSPERITY

FRANTISEK MESAROS

K eywords:. controlling, building firm, prosperity

Abstract: This paper deals with the implementation of controlling systems in
construction companies. Paper is focusing on possibilities of creating controlling
subsystem for managerial information systems. This subject belongs among the
current research tasks of the Research Institute of Building Informatics and is
solved according to the specific requirements of building companies.

Author: Ing. Frantisek MesaroS, CSc. Vyskumny Ustav stavebneg informatiky,
Garbiarska 5, 040 01 KoSice, e-mail: mesaros@igservis.sk

CULTURAL COMPARISON OF SLOVAK AND
FOREIGN ORGANISATIONS

MARTIN MIZLA — ALENA BASISTOVA

K eywords:. organisational culture, TQM

Abstract: Leeway in competition of Slovak organisations should prevail in
a different distribution of cultural types. Results of an original research based on
questionnaries in Slovak organisations and interviews in organisations with major
significant foreign ownership are described in the article. As results, distribution of
cultural typesis not different, but approaches to cultura changes of foreign owners
are oriented mostly toward process view in areas of investments, systems and
people.

Authors: Daoc. Ing. Martin Mizla, PhD. is lector of Quality Management
and Management diagnostics on Management Department of BusinessCompany
faculty in KoSice Economical university in Bratislava.

Alena BaSistova is inteen PhD. student Management Department of
BusinessCompany faculty in KaoSice Economical university in Bratislava
L ecturing Management diagnostics and Production Management.
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THE LOGISTICSVIEW ON PEOPLE IN PRODUCTION
PROCESS

GEJZA HORVATH

Keywords:. logistics, enterprise, production, process, production system,
worker, innovation

Abstract: The article deals with the role of people in production process from
point of view of Logistics. Logistics is considered as the efficient tool to increase
profitability of enterprise. The question is - what should be more important for
success of enterprise in the age of innovations — machines, or people? Just in Time
as a concept for management of enterprise is considered as a logistical
"technology". In this concept peoples in enterprise are considered as the creative
personalities. The new value in enterprise is generated by workers and so the
answer is: priority should be given to people and his conditions in production
process.

Author: Assoc. Prof. Ggza Horvéth, Ph.D., West Bohemian University of
Pilsen, Faculty of Mechanical Engineering, Department of Industrial Engineering
and Management, E-mail: horvath@kpv.zcu.cz.
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CONTRIBUTION TO THE PRODUCTION PROCESS
CAPABILITY MODELLING

PAVOL ZAIC, KRISTINA ZGODAVOVA

Key words: process capability, comprehensive index of quality, efficiency
and effectiveness

Abstract: Article issue from common partial production processes
competence research and on the example of car gearboxes dealt with widely
sensed predisposition to produce complete products with application of
quality, effectiveness, and efficiency indexes. Article was developed in
frame of VEGA 1/7111/20 Onset New Production Quality Control
Theoretic and Practice Problems research project.

Authors: Ing. Pavol Zaic, GQA - Strategie QM a audit kvality, SkodaAuto, as.
293 60 Mlada Boleslav, Czech republic, External Ph.D. student Technical
University of KoSice, Slovak Republic

Assoc. Prof. Kristina Zgodavova, PhD., Technical University of KoSice, Faculty
of Electrical Engineering, Laboratory of Industrial Engineering, Td: +421 55 602
2155, fax: +421 55602 2264, email: kristina.zgodavova@tuke.sk,
http://www.lpi.fei.tuke.sk/zg_main.phpAang=en
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FLOWGISTICS, TOTAL AUTOMATION AND
QUALITATIVE CONTROL OF
WATER RESOURCESIN ISLAND CITY OF TAMPERE,
FINLAND

LOGISTIKA TOKOV!, TOTALNA AUTOMATIZACIA
A KVALITATIVNE RIADENIE VODNY CH ZDROJOV
V OSTROVNOM MESTE TAMPERE, FINSKO

L. A. GOLEMANQV

1 INTRODUCTION

The history of Water and Sewage Works in the island City of Tampere, starts 105
years ago with centralized drinking water supply. Recently its total volume is more
then 25million cub. m per annum, which requires more then 10 million KWh for
pumping of average 700l/s (60.000cub.nvVday) water to households (60%) and
industries (10%). The pipe network consists also of more then 5,000 valves with 67
pumping stations, which requires centralized monitoring and decentralized controls
with remote (wired and/or wirdess) diagnosing and alarming capabilities.
Traditionally, since 1882 drinking water was supplied from the higher lake and
sewage water was fed into the lower (Cf. Fig.1). Since Rusko Drinking Water
Treatment Plant covers 2/3 of total water supply, this document concentrates only
on both waste-water treatment plants presented in Fig. 1.

! Flowgistics — Logistika tokov — ontoldgia logistiky tokov sa zameriava na &rukturénu
a parametrickd pricinnd sividost’ tokov (materidlu a energie), vyrobkov, préce, peiazi
ainformécii tokov — F (Flows) v ¢ase — T (Time) pokryvajlcu produkciu — P (Production)
aenergiu — E (Energy) ako g obchodnd —B (Business) a ekonomicki — E (Economic)
logistiku — L (Logistic) — PEL a BEL.
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First biological treatment process in Tampere started in 1962 at Rahola Waste
Water Treatment Plant, where a sludge aeration digesting was introduced at the
beginning of 70s and then modernized in 1982 with anaerobic sludge digesting,
known also as two-step aeration process. In 1972 the operation of Viinikanlahti
Water Treatment Plant was started with mechanical sedimentation, changed in 1976
to chemical precipitation and using aluminum sulphate as a coagulant. The plant
was enlarged at the beginning of 80s with biological treatment stage forming so
called bio-chemical precipitation treatment process and thus finalized with two
anaerobic sludge digesters.

During last ten years the waste water pipe network increased its total length form
800 to 1,100km requiring presently 1,200KWh for driving 67 pumping station.

Consequently, at the beginning of the 90s the key issue was also centralized
monitoring and decentralized controls with remote diagnosing and alarming of water
demand, supply and treatment systems as a whole. In addition to eectrical energy
any biological treatment and especially those situated in Nordic countries require
thermal energy for preheating and compensating seasonal variation in water
temperatures. Hourly changes in sewers income flows in all suburban areas and
across the lakes as wdl as in the overall influent and biological load requires
application of both Quantitative (conventional in terms of numeric and statistical
variables) controls as wdl as Qualitative (linguistic, verbal or fuzzy) control
algorithms, that is Q& Q control strategies. The interconnection of Q& Q controls
and ther EVAluation, RATionalization and OPTimization strategies is given in
Fig.1a).

Theimplementation of Q& Q approach in Flowgistics and Total Automation System
at Water and Sewage Works at City of Tampere in order to satisfy all Q&Q
REQuirements and System SPECifications was the overall objective of investment
projects started in the first half of 90's. Application of Q& Q approach leads to the
fact that retained earnings in 1996 were higher then the value of equipment supplied
by the main contractor of overall system — Omron Electronics Oy, Finland.
Therefore, Total Automation System, implementation of Systems Engineering
Methodology — SEM and financial results achieved are described here in after.
Financial Engineering Methodology — FEM in term of pricing and portfolio sections
was used for accounting of different and normally conflicting interests and criteria
in process, instrumentation, control and systems engineering organizations from one
side and financing, decision making and management authorities from other.
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Fig.1.a. Interconnection of Q&Q controls and their EVAluation, RATionalization
and OPTimization strategies.

2 RAHOLA WASTE WATER TREATMENT PLANT
2.1. Introduction, Local Plant Solution and Treatment Capacity

The plant is designed in 80's for total daily flow of 20,000m’day. The treatment
capacity is, however, 1,200m3/h, since the Flow rate — F of hourly influent over
24h can vary ten and even more times. Hence, in 1996 total Quantity of purified
water was 5,15 million m3 with specific eectrical energy consumption of
0,27MWHh/m3. The waste-water is entering the plant from 25 wireless controlled
pumping stations, shown in Fig.1, which amount is treated according to the process
engineering diagram presented in Fig.2 and then discharged via 100m long
unloading sewer at a depth of 4minto the lower lake, closed to Nokia (Cf.Fig.1.).
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2.2. Process and Bio-Technology Description with Specialized Solutions
2.2.1 Biological L oad and Temperature Fluctuations

Both raw and biological sludge are treated in anaerobic digesters. The digestion
process converts bulky raw sludge into ratively inert material, which can be easily
de-watered. During digestion the bio-chemical decomposition of organic component
is realized by means of special species of bacteria that metabolize all complex
organic compounds and thus breaking them into simpler molecules, namely organic
acids. Different species of bacteria are metabolizing these organic acids, resulting in
formation of biological gas-methane.

Since the digestion process presented in Fig.2) is reducing also total mass of the
dudge solids it is also destroying pathogens and hence the purification
REQUirements for both plants are SPECified by parameter BOD7(ATU), dencting
Biological Oxygen Demand over 7 days and describing weekly the biological
destruction of organic components. In addition to pH, the BOD7 in each of two
plants should not be more than 15mg/l at reduction rate R > 90%. Similarly, the
reduction of Phosphorus — P is SPECified in both plants as
P —0,8mg/l, R > 90% and during summer time-period the nitrification process
NH4-N is required as 4mg/l also at R > 90%. Notice also that yearly feed-water
temperatures are varying from 7-17deg.C which cause considerable variations in
energy consumption for different seasons for pre-heating of waste waters to
required 34 deg.C.

2.2.2 Generation and Utilization of Bio-gas

Since anaerobic digesters has total volume of 3,000m® generated bio-gasis stored in
220m° gas holder the outflow of which is powering bio-gas motor driving the
compressor feeding air flow to aeration tanks. The remaining bio-gas is burned as a
fud in the sludge heater, which leads to considerable energy saving as shown here
in after. The utilization of bio-gas is also covering part of dectrical energy
consumption, which in Quantitative terms means that degree of energy sdf-
sufficiency is more then 60%. This RATio depends extremely on market pricing
and decision policy and thus can be much higher in energy market with perfect
competition.

2.2.3 Converting of Sludgeinto Park Soil and Total Energy Saving

After digestion the sludge is de-watered in centrifuge and then transported to the
composting site while the liquid supernatant is pumped back to the treatment
process. Composting stabilizes biologically moist organic solids, destroying
pathogenic organisms and reducing the mass and the volume of overall sludge
composted. By adding bean and peat to the sludge and then mixing the compost the
process is completed and the end-product is distributed to the City parks of
Tampere, and only 2% to land-fields. Consequently, the energy saving is resulting
mainly from total utilization of bio-gas into air-compressing, drying the wastes and
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heating the City.
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2.3. Total Automation System
2.3.1 Measurements, Process Calculations and Optimization

All main process variables, their calculations and daily scheduling are realized by
means of four spreadsheets in a separate workbook on MS Excd. The first sheet
contains on-line measured process data with minimal and maximal admissible
values for ther signal validation. The validated variables are then updated with
results obtained by analysis from city laboratory through Local Area Network -
LAN and Wirdess Area Network — WAN forming in such a way the second
spreadsheet. The third one is containing scheduling formulas and validation
calculations for each day of the month, such that all laboratory final results are
stored as forth spreadsheet in the management information system MIS of Tampere,
presented in Fig.4.

2.3.2 Pumps, Compressors, Motors, Gas-motor and Total Air-Load
Controls

All process equipment in the plant, included pumps, motors, gas-motor and air
compressors are controlled according to Fig.4 with Omron Programmable Logic
Controllers - PLCs. Qualitative or Fuzzy controls are realized by means of
additional processing card added especially for Total Air-Load Distribution and
Control. Two other PLCs are installed in Chemical Preparation and Rotting Station
in City of Tampere.

2.3.3 Qualitative Fuzzy L ogic and Total Air-Load Control

Finland is producing more then 12 million tons of paper; that is more then 2,000kg
per capita, which amount is several times higher then the world's second producer.
Therefore the problem of steam allocation among pulp cocking and paper drying
was and is of prime importance for buffering steam demand variations. RATional -
RAT and then OPTimal - OPT distribution of total steam load among recovery,
oil/gas and bark boilers was traditionally solved by means of quantitatively
OPTimizing Linear Programming — LP tools. The RATional solution, however, is
based usually on simple and manually realizable set of rules stating that: recovery
boiler should be loaded at MAXimum - MAX, oil and gas boilers at NOMinal —
NOM that is asymmetrically between MIN and MAX admissible loads and bark
boiler should thus buffering all variations in steam DEMand — DEM in pulp and
paper Production and Economic System - PES.

Air-load allocation problem in the aeration part of water treatment process
described here in above is based on the same set of RATional rules, but applied
between minimal and maximal speed of bio-gas motor, on-off air compressors and
frequency controlled compressor. Therefore it is solved by means of Qualitative
(fuzzy) Linear Programming - LP routines, which isillustrated in Fig.5. Notice also
that oxygen content measurements are highly non-linear with respect to the
compressed amount of air and with considerable Time-Ddays - TDs.
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Fig. 5. Qualitative (fuzzy) Linear Programming - LP routines

In additional to conventional PID contrals, process non-linearity and considerable
Time Constants — TCs require an additional, knowledgeable and manual
intervention at different Operating Modes - OMs. This intervention is replaced by
process control diagram given in Fig.5. The operation of air Qualitative distribution
algorithm is illustrated in the same figure, which proves it EFFiciency in energy
saving, by means of Q& Q (difference and interval) calculus on PLCs.
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3 VIINIKANLAHTI WASTE WATER TREATMENT PLANT
3.1 Introduction, Total Plant Solution and Treatment Capacity

The designed capacity is 120,000m*/day for pre-clarification and 67,000m*day for
biological treatment with total pumping rate of 3,3m?/s. With this capacity the plant
is treating about % of overall waste waters in City of Tampere. They are collected
from waste, storm and mixed sewers through wireless controlled pumping stations
(Cf.Fig.1.). The collecting flowgistics has the advantage of very efficient pumping
at constant speed over very wide (even 10 times) RANGE of Flow variations per
day.

3.2 Process Diagram, Decentralized Control, Networks, Monitoring and
Controllers

The process-engineering diagram of this typical bio-chemical treatment plant is
presented in Fig. 3, where the aeration is smoothly adjusted by using frequency
transformers. The microorganisms growing in the flocks are thus converting the
colloidal and dissolved material into new bacteria, CO, and water. Conventionally,
ferrous sulphate and other additives are dozed by means of Quantitative Frequency
Controls according to process flow diagram in Fig.3 and before secondary
clarification. Total Automation System was presented in Fig.4., where Omron
PL Cs areimplemented.

3.3 Total Automation of Pumping-Stations

The sawers in suburban areas and across the lake together with all 67 stations (each
of which with one operating and one reserving pump) are collecting overall waste
waters and sewage at City of Tampere. Therefore all pumping stations are remotely
monitored, diagnosed, controlled and operated according to centralized
REQuirements and by means of wirdess and highly decentralized communication
and alarming system. With more then hundred wireless and wired modems the
monitoring and diagnosis of all pumping station is definitely a considerable labour
and fud saving for patrolling which was typical for 1980s. Therefore, Total
Automation System is realized by means of more then hundred PLCs, the
configuration of which is available to all readers of this document.
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4 |IMPLEMENTATION OF TOTAL AUTOMATION SYSTEM
4.1 Main Contractor and Sub-Contractors

The project as a whole was based on Flowgistics considerations, summarized as
Logistic Ontology of Flows. From Systems Engineering — SE point of view the
project was based on non-negative definite structural and parametric causality of
fluids (fresh and sewage waters), energy (direct and indirect), cash and information
Flows — F in Time — T, covering both Production and Energy as well as Business
and Economic Logistics— PEL & BEL.

The sub-project Total Automation System was thus decomposed by main contractor
Omron Electronics Oy to several Tampere-based subcontractors.

4.2. Time-Scheduling, Flowgistics and Control Engineering

Total Automation sub-project described here in above was first implemented at
Rahola Waste Water Treatment Plant in 1992-3. In 1994 accumulated experience
was successfully extended to Viinikanlahti Waste Water Treatment Plant. Presently
as shown in Fig.4 and especially during the nigh shifts all centralized monitoring,
diagnosis and reporting functions for both plants and 67 wireless controlled
pumping stations are realized from one control room in Viinikalahti.

In this project Flowgistics was based on mathematical methods of Control
Engineering, which are traditionally used by System Analysis, but multi-focusing
on both: Production and Energy Logistics - PEL as well as Business and Economic
Logistics — BEL. In such a way Control Engineering — CE is considered as a field
of System Engineering — SE, which is concentrated mainly on analysis and design
of controls, stabilizing desired dynamic behavior of physical, chemical, energy, bio-
and other processes and thus compensating external influences, disturbing desired
dynamic characteristics.

4.3. Systems and Financial Engineering

Systems Engineering — SE, as such is dealing with DESigning, RATionalizing and
then OPTimizing Systems — S in terms of S EFFiciency - SEFF, starting with S
REQuirements - SREQ, through S PERformance — SPER and ending up with
complete set of S PECifications — SPECs for all System dements and over the
whole Life Time—LT of the System - S. Foundations of SE arein Systems Theory,
inclusive DESigning, RATionalizing and then OPTimizing dynamic process and
respective controls.

Financial Engineering — FE is dealing primary with Active (non-passive) Resources
— AR, such as Capital Assets — CA, included in present and future Project
Portfolio — PP, for which RATional and then OPTimal pricing are searched on
Local And Global — LAG markets over given Time Period at Present and in Future
- TPP and TPF. Theoretical foundations of FE are in the theory of modern finance,
which is usually divided into pricing theory and project portfolio management.
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Pricing theory is concerned with determining a realistic market-rdated LAG PRICE
of an AR or an asset that is not yet marketed. Pricing Theory has therefore
benefited greatly from Systems Theory. The Systems Engineering also benefits
from Pricing Theory in regarding the proper multi-focusing and multi-criteria
objective function for dynamic control and management problems, which involve
Cash Flow — CF streams with financial REQUirements, SPECified over TPP and
TPF.

For instance, only two years after implementation in 1996 the man-power of both
plants was 27 employees only and retained earnings accounted were higher then net
value of Total Automation equipment supplied by main contractor.

Consequently, application of FE to totally automated Flowgistics proves the
applicability of SE Methodology — SEM in analysis and design of controls for non-
negative inputs and outputs by means of Systems Engineering Net-metering — SEN.

5 RESULTSACHIEVED AND CONCLUSION
5.1 Waste and Water Quality, Reliability and Availability

The waste and Water Quality were and are extremdy stable after implementation
and since 1996 their average values including purification power measured as
Reduction — R in %, which can be summarized in the following representative
Table

Plant pH BOD7(ATU), Suspended Solids, Phosphorus Nitrification
mg/l mg/l P, mg/l NH4-N, mg/l
In Eff In Eff | R% In Eff R% In Eff R% In Eff R%
Viinka 74 75 | 200 | 79 | 96 | 220 125 [eZ 6,2, 041 93 27 11,6 58
Rahola 74 76 | 270 | 97 | 9% | 330 98 97 9,5 0,46 95 34 22 35

Notice also that during summer period the Nitrification was 98% and 94%,
respectively.

Compared with the specified REQuirements given in the Table it can be concluded
that such SE measures as RELIADbility and AVAILability of the Total Automation
System are extremely high. Moreover, the average values in the Table are based on
more then 40 thousand samples analyzed since 1996 in the City laboratory together
with results obtained by Difference and Interval Calculus — D&IC and widdy
reported with MS EXCEL add-ins and then distributed by MIS of City of Tampere
on LAN givenin Fig.4.

5.2 Energy and Labor Savings

Total energy saving can be calculated as a difference between eectrical energy
input and thermal energy output, forming so called energy netput. The energy
netput for both waste water treatment plants considered is 60% of total energy
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consumption. Average Pay-Back (Off) Time — PB(O)T of al energy saving
solutions described above is less than 3 years, taking into account all DISCounting,
INFLation and other Financial Engineering — FE parameters. Labor saving after
implementation of Total Automation System can be described even by non-filling of
free vacancies after retirement, only. This rule of saving human capital practically
led to minimal man-power of only 27 employees in both plants, of which 12 shift-
operators with two foreman, 7 maintenance and servicing engineers with two
eectrical and two process operating engineers.

5.3. Recycling Flowgistics, Economic and Conclusions

At drinking water price of approximatdly 0,7SEUR/m® with specific consumption
per capita of 0.3m’/day, the revenue since 1996 was about 10MEUR/annum. At
waste water price of 1IEUR/m3 the Returned Earnings from both treatment plants
were 350KEUR/year. This is due to recycling economics and successful
implementation of Total Automation System in theisland City of Tampere. Finaly,
the net value of equipment supplied by main contractor Omron Electronics was less
then retained earnings, reported by both waste-water treatment plants for 1996
accounting period, only.

As afinal conclusion it can be claimed that this case-study proves the efficiency of
Systems Engineering Management — SEM, since today high-dimensional LAG
markets present an important challenge resulting from cooperation between
flowgistics, automation, controls, finance and systems fields.

SUMMARY

Tampere is an island City situated between two connected large lakes, 450 km
North-West from St. Petersburg and 175km North of the capital Helsinki. Including
the surrounding and adjacent five municipalities (such as Nokia Cf.Fig.1) it is a
residence place for about 250.000 inhabitants, representing 5% of Finland's
population. Traditionally, since 1882 the drinking water is taken from the higher
lake and sewage water is fed into the lower. Today the flowgistics network with
total length of 1,750 km pipes is distributing the drinking water and then
concentrating total biological load from more than 25 km environment into two
waste water and sewage treatment plants - Rahola and Viinikalahti, shown in Fig.1.
Therefore, the sawers in suburban areas and across the lake together with 67
pumping stations (each of which with one operating and one reserving pump) are
collecting overall sewage and waste waters. All pumping stations are thus remotely
monitored, diagnosed, controlled and operated according to centralized requirements
and by means of wireless communication and alarming system.

Total Automation System with Qualitative Controls was implemented in two
stages:1992-93 and 1994-96. Two years after implementation the Quality of
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purified water is extremely stable and since 1996 the average values, including
purification power of both plants and measured as Reduction - R[%], are
summarized quality representing table. Compared with these specified requirements
now can be concluded that the REAL | ability and AVAllability of Total Automation
System with Qualitative Controls is extremely high on all functional leves.
Moreover, the average values in the table are based on 40 thousands samples
analyzed since 1996 in the City laboratory and on-line distributed by MIS of City
of Tampere on LAN given in Fig.4. Total energy saving is covering 60% of energy
consumption and hence average Pay-Back(O)Time — PB(O)T of energy saving
solutions for perfect energy market was less then 3 years. In two years the labor
savings, only lead to minimal staff of 27 employees in both plants. The recycling
economics of treating 26Million m® of waste water and successful implementation
of both Quantitative (conventional) and Qualitative (fuzzy) controls (Fig.5.) can be
summarized also by the fact that the value of all Programmable Logic Controllers —
PL Cs and wireless communication is less than retained earnings audited for 1996.

Consequently, this LOCal solution in water trestment and energy utilization can be
REGionalized and then GLObalized into Multi-Lingual and Multi-National
(ML&MN) Inter-, Intra- and Extra-Net (II&EN) environment with minimal
additional efforts from all investors, business and operating personnd in similar
quality investing projects. As a final conclusion it can be claimed that this case-
study proves the efficiency of Systems Engineering Management — SEM, since
today high-dimensional LAG markets present an important challenge resulting from
cooperation between flowgistics, automation, controls, finance and systems fields.

KEYWORDSAND DEFINITIONS

Automation is usually considered functionally as automatic operation, contral,
monitoring and management of equipment, industrial process or information
system, based on such techniques and such engineering that provides conditions for
minimal human involvement. Total Automation thus covers all functional and
technology levels: from sensors via top management of Production and Economic
System — PES as a whole to the field actuators for efficient usage of human and
other resources, identified by Control and System Engineering — C& SE fields.

Control Engineering — CE is a fidd of System Enginesring — SE that is
concentrated on analysis and design of controls, stabilizing desired dynamic
behavior of physical, chemical, energy, bio- and other processes and thus
compensating external influences, disturbing desired dynamic characteristics.

Financial Engineering — FE is dealing primary with Active (non-passive)
Resources - AR, such as Capital Assets — CA, included in present and future
project portfalio, for which RATional and then OPTimal pricing are searched on
Local And Global — LAG markets over given Time Period at Present and in Future-
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TPP and TPF.

Flowaistics, being Logistic Ontology of Flows it is concentrated on structural and
parametric causality of fluids (material and energy), goods, cash and information
Flows — F in Time — T, covering Production and Energy as well as Business and
Economic Logistics— PEL & BEL.

Systems Engineering — SE is dealing with DESigning, RATionalizing and then
OPTimizing Systems — S in teems of S EFFiciency — SEFF, starting with S
REQuirements — SREQ, through S PERformance — SPER and ending up with
complete set of SPECifications — SPECs for all the System dements and over
whole LifeTime— LT of given System—S.
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QUALITY MANAGEMENT ROLE PLAY SSIMULATION
SIMULACNA HRA ROLI MANAZERSTVA KVALITY

KRISTINA ZGODAVOVA, CLUBOMIR LENGYEL

Motto:

Thinking and knowedge could be
resolved by its function in certain
dependencies.

(John Dewey 1859 - 1952)

1 INTRODUCTION

Glossary: Simulation?, Modd®, Q& Q — Qualitative and Quantitative Simulation’,
Role Play”, Management®, Quality’, Organization®

Theidea of Role Play (RP), inits simplest form, is that of asking someone to image
that they are either themsdves or ancther person in a particular situation. In
essence, each player acts as a part of the socio — eco — technical environment of the
others and provides a framework in which they can test out ther repertoire of
behaviors or study the interacting behavior of the group. (van Ments, 1998). Role
plays involve participants in taking roles and acting them out. The aim is to put
onesdf into more or less recent roles in different situations, and try to imagine and

2 Simulation — advisable experimenting with suitable model
®Model —final description of infinitely complicated reality

4 Q& Q — Qualitative Simulation -:system behaviour derivation fromits structurein original state& Quantative
Simulation —nominal, ordinal, cardinal system parameter values

® Role play simulation — simulation of people behaviour in rolesin which is by scenario stated only what is needed
to do and not who or how to do it. Pragmatic experimenting with verbal model .

Y anagement — control on level human — human, that means. planning, organizing, leading and controlling of other
people activities, to achieve better resultsthan , that which would originate from independent proceeding.

" Quality — degree to which a set of inherent characteristics fulfils requirements (1SO 9001:2000); Quality — Sum of
properties demonstrating in specific environment and time by characteristic functions. (MIcoch, Slimék, 1987);
(Zgodavova, K., 1998) http://www.isixs gma.conVdictionary/Quality-475.htm

or ganisation — employees and equipment with ordered rel ationships, competences and responsibilities grouped in
order to produce merchandise, services and intellectual property
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express proceedings moreover with regard to the proceedings of the partners.
Participants may be given a detailed brief from which they act out the role, or may
be asked to respond to the situation out of their imagination or experience.
(Reynolds, 1994).

The Role Play Simulation (RPS) is based on the abstraction that human interactions
are communicative events requiring information exchange.

Use of online RPS dates back to the early 1990s with the work of Andrew Vincent
in Middle East palitics used a makeshift application of email on a Unix system. In
1997, Albert Ip and Roni Linser started an implementation of a web-based fully
integrated RPS environment, used as a tool for students to learn about world
palitics in courses in the Political Science Department at the University of
Mebourne

(Ip, Linse, Naidu, http://ausweb.scu.edu.au/aw0l/papers/referrefip/paper.html).

In last years simulation and modeling as advisable experimenting with mode found
its fixed place in many scopes and disciplines, which overview could be found e.g.
(Cadotte, Bruce, 1996; Houshyar, Nuila, 1998). Besides simulations in dynamic
socio — eco — technical systems, simulation could be used also for people training.
In simulated, floating environment human acquire new abilities and learn how to
react on new situations. Such preparation is economically gainful and experiences
confirm its fruitfulness (Harrington, 1999). Further development of this idea is
human activity utilization in simulated environment for its modification and creating
of new, better environment.

Two matters are the result:
new environment,

new man abilities in this environment.

Within new abilities is needed to include also overcoming of resistance to change.
Resistance rise as a natural man reaction to change and often opposed onset and
exploitation of new approaches and new tools (Reger, 1994). By including man to
situation is achieved such environment modification that reflects actual abilities of
concerned persons. That is useful in further onset of such created system.

Simulation technology is conceptually linked to what is referred to as system
dynamics. System dynamics is an approach that stresses the need to view the world
around us in terms of asequence of inputs, throughputs, and outputs. Thus,
a school — educational institution may be viewed as taking in students (players) as
inputs, applying moderating educational and instructional process as throughputs,
and outputting capable individuals that can readily enter the work force society let
us say organization at large (Applied Simulation Consultants Corporation —
http://www.appliedsim.com/applied/power.html).
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The work described in this paper represents an innovative approach to the design of
Quality Management System (QMS) in web based environments using Role Play
Simulation.

2 PROBLEM INTERPRETATION AND USED METHODOLOGY

Mission of Quality Management Role Play Simulation (QM — RPS) is explaitation
and deveopment of player creativity in development and improving Quality
Management System (QMS) as subsystem of organization management on the base
of accepted verbal modd.

Keystone of simulation role play in organization is team experimenting of
designated manager group with beforehand developed verbal modd of quality
management in order to reach consensus about quality management process
distribution between its members such way, that would be reached higher
fulfillment level of accepted quality criteria.

System functionality is proved by achieving of requisite extern outputs using extern
inputs and continuous intern outputs.

System certificability is achieved by developing of requisite quality documentation
and records about quality state.

Consensus about quality management process distribution is achieved by arguing in
four areas:

Quality management process poignancy to other management activities

Document and records content and form concerning accepted processes of
quality management

Quality management accepted process charges on realization

Competence to perform quality management accepted processes in rhythm
of quality changes in main organization process

Quality Management verbal modd is developed in advance according requests of
certification body and quality management style in organization.

Quality management verbal modd could be at need complemented by Q&Q
mathematical, graphical and further models. This could come to consideration
mainly in wider quality management computer support, mainly for quality control in
reality change rhythm.

Role Plays Simulation belongs from theoretic view to Q& Q simulation of socio-
eco-technical systems. Q& Q modding and simulation meaningly start to evolve and
practically exploit in eghties of the 20" century (Kuipers 1994; 2001; Také&Z,
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2002). Considerable and successful application of Q&Q models in industrial
organization was applied by e.g. Stora Enso — Varkhaus Company, Finland in
control of integrated paper mill complex in inter, intra and extra network
environment (Golemanov, 2002b).

From methodic view has simulation role play constitution of abduction®, where is
particular example assumed according used rules and achieved result. In our case
are rules normative descriptions plus creativity and results are, let us say haveto be
improved activities pertained to Quality Management System, what is connected
with thing that abduction, likewise induction gives only possible results. (Saunders,
Cox, 1997; Rouse, R, 2001; Freeman, Capper, 1999; Han, Ulrych, Votava, 2001)

Quality Management Simulation Role Play vary from usual scenario driven play in
thing that roles are described only thus that is known what to do and not who and
how to do this thing.

Quality Management Role Play Simulation place in frame of socio- eco- technical
reality in organization modeling and simulating is shown on fig.1

® Abduction — settlement, sentence, which higher premise is certain and lower premiseis uncertain
indeed but as well as credible as result or more credible. Abduction in that means is probable
sentence in syllogism form. And syllogism is form of deductive sentence in which is from two
statements resulting new statement - result. Aristotelels L 1005.
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Environment
Time

SOCIO-ECO-
TECHNICAL REALITY

any Organisation

Q& Q modelling

§  Verbd models

§  Graphica modes

§  Mahematicd models
Common differentia equetions
Quartitative differential equetions

Purposefully reasoned modelling

SOCIO-ECO-TECHNICAL
REALITY MODEL
of the Organisation

Q&Q simulation

) ) . §  Experimenting with model

Object reasoned simulation (processes, owners, inputs, outputs,
system functionality)

§  Andyssand evaluation

§  Redity encroachment solving

Y

SOLUTION RESULTS OF
THE SSIMULATION ROLE PLAY
§ Objective function changes

§ Changesto el ement properties
§ Changesto links between functions

Organi z&tion socio-eco-technical redlity
intervention implementation

Solution and results of Quality M anagement System Role
Play Simulation

Quality manua

QMS palicy, objectives, plans

Process and Responsibility matrix

Processes and sub processes definitions and models
QMS records

Work description

Accepted Excellency criteriafulfilment estimation

wn W W W W W W

Fig. 1 Quality Management Role Play Smulation place in frame of modeling,
simulating and correcting of socio- eco- technical reality in organization in order
to fulfill accepted Excellency criteria: quality, effectiveness and efficiency.
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Role Plays Simulation successful exercitation is based on thing that most of the
participants is accessing actively to solving of given task what is corroborating in
practice. Lightly active approach to simulation play could be easy recognized and
could be diminated.

Critical success factor of Quality Management Role Play Simulation in
particular organization is organization culture, employees teachability and
selection of right people, who will create highly powerful performance team
(Daetz; Barnard;, Norman, 1995) and become holders of such activities that will be
probably mastered and achieve fulfillment of set organization Excellency aims.

The Quality Management Role Play Simulation is based on matter of principle:

Theright placefor theright people

In principle we want such quality management activity decomposition to particular
managers which is suitable for selected group of peoplein which is predicted ability
to manage quality in area of his actuation.

About its performance is powerful project team urging task sponsor by results of
simulated execution of its roles, that is achieved level of quantified Excelency aims.

The Role Play Simulation leading idea and main quality management functionality
criteria according our knowledge and experiences would be quality policy and on
this based quality goals, which respects actual situation in organization.

In every Quality Management Role Play Simulation wouldn't be missing:
vision, mission and values of organization,
policy, quality goals and organization quality plans,
excellence criteria,

binding conditions.

When are these information and data missing, then it isin simulation play process
needed to agree and in case of needed changes always consult again and again.

In general could be seen these basic quality policies:

Maximum quality at competitive prices

or

Copyright
©Q-Projekt Plus and Author



KVALITA INOVACIA PROSPERITA VI1/2 —2002 (17 — 34) 23

Higher quality for even higher prices

In last time is on quality management set also request of noticeable participation on
development of employee s teachahility as extremely important organization culture
according to principle:

Let’'s set culture changein front of structure change

3 QUALITY MANAGEMENT ROLE PLAY SIMULATION
DESCRIPTION

QM-RPS is working in web based environment. For software was chosen client-
server architecture. Players, moderator and administrator are using persona
computers, which are clients of the server. Server and client computers are
connected to the internet or intranet network. Administrator is performing QM-RPS
administration, but he is remaining away of play. Moderator is at once teacher who
is contralling behavior of whole play, watching the time and achievement of
required educational goals.

Goal based scenariorious (Schank, 1997) provide an explicit account of
instructional environments in which the learner is engaged in pursuing a goal,
within a simulated environment, in order to master a set of target skills. Player is
communicating with co-players and moderator in order to achieve goals of
particular phases and game goal. Player is involved to game by this way:

he accept post in organization,

he undertake ownership of processes, inputs and outputs,

he accept his contribution in enrolled situation in quality production,

heis proposing suitable steps to correct enrolled situation in production quality.

Software was developed using PHP language. MySQL database was sdected for
data storing.

Database contains:

Main situation types for QM RPS in organization from quality policy and
objectives, effectiveness and efficiency view.

Main situation types in product quality from technical level, material leve,
transmission level and service leve view.
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Main situation types in production processes quality in performance and
qualitative capability.

Main managing activities for detailed development and valuation of process
importance in RPS (planning, organizing, leading and controlling).

Work sheets — play cards for process definition in Quality Management
Role Play Simulation according 1SO 9001, 9004:2000, The EFQM
Excellence Modd, ®MBQA National Quality Award Modd. These should
have been partially completed by processes, which have to be solved.

Empty Quality Management process definition graphical models for noting
by players.

Empty matrixes of quality management processes and managers concerned
on Role play simulation.

Graphical modd of main processes in value chain and activities or group of
activities related, which have to be performed by particular organization
posts or managers concerned on quality management role play simulation.

Quality Management Role Play Simulation is in form of phase graphical
representation shown on fig. 2.
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RPS mastership by
moderator —
lecturer/teacher

A\ 4

Verbal and
graphical models
of intended
QMS

Players:
managers/
students

QUALITY MANAGEMENT
ROLE PLAY SSMULATION

Organization presentation

Experimenting with
processes

Experimenting with inputs
and outputs
Experimenting with
quality management
system functionality

Quality Management
System documentation

Environment
Time
Creativity of
players
Learning from

continuous
results

Players — managers
competency and
knowledge
Organization culture
RPS web database
Environment and
time effects

»
»
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descriptions of
manager work of
accepted QM S
processes

QMS processes
definitions (RPS
play cards)
Manager
responsibility and
competence
matrixesin
quality
management
system

Managers with
evolved abilities
in QMS

QMS processes
models
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1% phase : Organization presentation (fig. 3)

Familiarization with organization

Finding of right places for right people

Fig. 2 Graphical representation of Quality Management Role Play Smulation in

The Quality Management Role Play Simulation phases are as follows:
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Post accepting in organization

2" phase: Experimenting with processes of QMS (fig. 4)
Sdlection from randomly distributed processes
Acceptance of intentionally assigned processes

Acceptance of responsibility about processes

3 phase: Experimenting with process inputs and outputs (fig. 5)
Buying from randomly distributed processes
Buying from intentionally distributed processes

Formulation of comparative effective value

4™ phase: Experimenting with Quality Management System functionality (fig. 6)
Situation in organization identification
Reason analysis and determination of responsibilities

Corrective and prevent action solving

5" phase: QM S functionality documentation (fig. 7)
Enhanced descriptions of managers work
Quality management defined processes

Responsibility and competence matrixes in quality management system.
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Fig. 4 Experimenting with processes of Quality Management System
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Fig.6 Experimenting Quality Management System functionality

Copyright
©Q-Projekt Plus and Author



KVALITA INOVACIA PROSPERITA VI/2 —2002 (17 — 34)

29

gME fundtionality doousmentation

1. Enhaiced degoriptions of mansader wirk

2. Quaity management defined processes

3 Responsibiity and compstency matri=ss in QME

@ © ®

Dualits Bsndboaok

GEKERAL PART

CHUALTTY MANSGEMERT SSTER AND CLIALTTY

HAKDBOOK

ORGANIZATION POSTE, OYERATORS, CHOSEN TERMSE,
CES

CIALTTY WAKAIEMERT S1STEM .
1. @S procass and organizaton poscs

i

P ators Matrbias
2. 00 prcess delirdtons
RELATIVE ORGANIZATION RUKNMIMNG PROCESSES LINK
. OPRS RULEROOK AMD DOCLRMENT LIST
CAIALTTY HAMDBOOR OPERATIVE CONTROL PECCRDS

=

Fig. 7 Experimenting with Quality Management Systems process inputs and

outputs

4 QUALITY MANAGEMENT ROLE PLAY SIMULATION
OUTCOMESAPPLICATION

Quality Management Role Play Simulation main outcomes are:

Quality policy and goals correction, organizational structure changes

(Kaplan; Norton, 1996) — if necessary.
Manager responsibilities and tasks in quality management system.

Manager work description enhanced of quality management processes.

Work sheets — QM-SRG cards with name of process owner, process
definition, input and output denomination and process value analysis,
which is expressed using comparative effective value specified by
proportion of quality management functions improvement to increasing

costs needed for its achievement.

Graphical modes of quality management processes in structuring to main
valuecreating processes, controlling processes, subsidiary processes and

processes of learning and improving.

More efficient and more motivated managers (Reger, 1994; Crostack,
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Reffinghaus, Schneider, 2002).
Main outcomes are used in development, introduction, exploitation, and correcting
of Quality Management System and in quality manual in organization.
Main outcomes addition but would be reviewed more from quality goals fulfilling
and additions expected in value analysis carried in simulation play.

Quality Management Role Play Simulation additional outcomes are improvements
in these areas:

General quality improvement of all management processes.
Organization culture comprehensive development.

Organization efficiency maturity level increasing.

5 KNOWLEDGE DISCUSSION

From present multilaunching applications of Quality Management Role Play
Simulation result entire stream of knowledge, which could be resumed like this:

The Role Play Simulations have better results if they are repeating same
matter 2 or 3 times. This could be solved that one or two plays are
considered as training, however which have to be properly motivated.

For Quality Management Role Play Simulations are suitable not only
system tasks, but also simpler situations as e.g. sudden production quality
degradation, solving of various problems relative to process performance
and efficiency.

For widespread Quality Management Simulation Role Plays is needed
careful tools preparing, necessary information availability and using of
software  QM-RPS ver. SO 9001:2000 information technique
http:/Ipi.fel.tuke.sk/casim/intro.html.

Development and Quality Management Systems degpening is according our
theoretic and practice findings limited by deepening and appropriate use of
newest knowledge of Q& Q modeing and simulation.

We predict that we will be dealing with simulation mainly in these particular
activities:

balancing — proportionality achieving,

aggregation — linking realizations to certain new entity,

integration — realizing more things of one activity,

distribution — dividing realizations,
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cooperation — nourishment.

In solving of integrated management tasks should be special attention addicted to
Q&Q simulation in frame of situation control with prediction (Golemanov, 2002a).

Quality Management Role Play Simulation version SIMPRO-Q ver. 1SO
9004:1994 (Zgodavovd, 1992; 1998) was used in several industrial organizations
and in one software organization and in one technical services organization.
SIMPRO-Q was routingly used on improving any of the management processes as
routine advisory practice.

In version QM — RPS / 1SO 9001:2000 it could be used also for main processes
(which make added value), subsidiary processes and also learning and improving
processes (Zgodavova, 2002b).

Main utilization of QM — RPS is at the moment in education on Technical
University of KoSice and on University of Vaasa, Finland. It was also presented to
students on VSB Technical University in Ostrava, West Bohemian University in
Pilsen in Czech Republic and presented on several conferences, eg. TQM & 1SO
in Hongkong in China (Zgodavovg; Slimak, 1998), C & C in Vaxjo in Sweden
(Zgodavova, Ko, Kekdle, 2000).

Presented Quality Management Role Play Simulation could be after making of few
modifications applied in any organization.

6 CONCLUSION

Quality Management Role Play Simulation was applied in several industria
organizations. In every case was proved its big recognition power. It happened also
that head office decided to do whole set of organizational, technological and
personal interventions. Quality Management Role Play Simulation value and
addiction could be summarized in this manner:

Students, managers like to attend simulation projecting.

Managers achieve more plastic picture about value, addition and mostly
about quality management functionality in company and then could quickly
apply their knowledge in practice activity (Zgodavova, 1998; Keane, 1998,
Crostack, Reffinghaus, Schneider, 2002;
http://www.appliedsim.com/applied/power.html ).

According activity and achieved solution leve is possible to proceed with
individual valuation and further particular managers job organizing.

The Role Play Simulation mastering after Quality Management System
implementation also become an excdlent tool for its further improving,
because it could be quickly frequently applied and thus detect response
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from system to change.

The Quality Management Role Play Simulation oriented to excellent
performance is needed to use as often as it is by agreement of owners, high
and middle managers but also other people in company appreciated. It
could be every year.

After first consistent use of Quality Management Role Play will positive
results express in whole organization culture, but also in costs lowering, in
process and product improving, in consumers satisfaction and in
organizational total results.
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CONTROLLING ASAN EFFECTIVE TOOL OF
BUILDING FIRM PROSPERITY

CONTROLLING AKO UCINNY NASTROJPROSPERITY
STAVEBNEJFIRMY

FRANTISEK MESAROS

1 INTRODUCTION

An increasingly rapid change and development in the business environment of
building firms have been noted in recent years. The growth of domestic as well as
foreign competition creates aconstant pressure on intensive exploitation of the
latest information technology, innovation of products and increase in the quality of
construction performance. This appears to be the way of acquiring a competitive
advantage and achieving the building firm prosperity.

Important factors of prosperity are mainly composed of:
Profit which is not formed at the expense of the future gains
Short-term liquidity and long-term capacity of funding

Economy of the whole firm with an accent on economization and quality of
the construction performance

Managers in the building firms, even despite the fact that various programme
systems have already been introduced in the corporate information systems, report
on the lack of relevant current and exact information related to the corresponding
dates and suitable form of decision making in an efficient and effective way. The
current corporate information systems in the building industry are not capable of
providing the information that is needed by managers. In connection with this, it is
particularly the information required for:

Comparing the plan and redlity as to the ongoing conduct of the building
i.e. the information necessary for the ongoing management of profit and
costs of the construction

Making the deviations analysis as compared to the planned state
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Rapid conduct of calculation with providing the data for the needs of
further measures to iminate the deviations from the plan

The current information systems do not assure a rapid indication of problems and
analysis of their causes with the proposal for their dimination (Carnicky, 1999).
Managers can find this information in a huge amount of data concerned with the
plan, accounting, marketing, various reports, etic. They sdect only certain
information, make their own analysis in order to make the optimum decisions.
However, this activity is rather time-consuming and not so effective, as a result of
this process — making a relevant directing decision — appears to be frequently rather
subjective and intuitive. Similar associations are also mentioned by various other
authors (M. Kozlovska, 2002).

2 METHODOLOGY

It has been decided to deal with the given problems on the basis of concrete
requirements of building firms. The solution consists in supplementing an
independent controlling subsystem within the automated information system of the
building firm. In spite of various existing programme systems that comprise in
itsdf the solved controlling subsystem (eg. SAP R/3 etc.), in the conditions of
building production they are not exploitable due to its specification. In this
connection it is the question of ahigh variability in the number of production
processes, a long-term character of the process of production, localization of
construction, and other specific features of building production.

On the basis of asurvey in the bulding firms, the grestest information need
objectively arose in the field of information assurance of the course of performance
with an aim to make such decisions so that the construction should be profitable.
Therefore, in the first stage, the focus was placed on the tasks of operational
contralling, the objective of which, in addition to other tasks, appears to be the
profit management in the process of construction conduct.

In our view, controlling presents a specific form of work with information, its
gathering, processing, evaluating and providing for the needs of manageria
performance and decision-making. From the point of view of time, two main
directions have been formed, namely the strategic and operational controlling. The
strategic controlling is aimed at direction of along-term detecting of the business
company potentials. Externally, it analyzes the threats and opportunities. The
operational controlling directs its activities within the given profit potential. Its aim
is the optimalization of subject, time and value parameters of the corporate
activities aimed at achieving the prosperity and profit in the process of building
production conduct.
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2.1 Assumptions of Controlling Subsystem I mplementation

In the controlling subsystem the existing databases are used that have been formed
within the cal culation-planning subsystem (ex ante information) and the database of
personal and economic information subsystem (ex post information). A simplified
connection of the given subsystems and their groups is illustrated in Fig.1 and Fig.
2.

The data are taken from the group of tasks Production calculation that presents the
proposed economic and capacity expression of technical, technological, material
and organizational performance of the object construction or just apart of it.
A whole range of data can be found here, namely the limit ones, the nornvstandard/
and planned data for the whole construction, an object, or a part of it. Continuously
once a month, these data are taken from the group of tasks Production billing for
the concretely undertaken volume in the given construction, object, part, or an
order.

Subsystem
OPERATIONAL
CONTROLLING

A

\ 4

Subsystem Subsystem of social and

Calculation-planning economic infor mation
wages

standard basis

human resources
budget

production calculation

accounting
transportation

production billing material and technical

Figure 1 - Operational controlling as a subsystem of the information system

The production billing uses the same standard basis as the production calculation.
The production billing (PB) is calculated as a multiplication of the data of the real
vector of production (Q sk) and the data from the standard basis (SB).
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PB=Qsk.B

The production billing can be processed from organizational points of view for
orders, or objects when the order includes more objects (constructions, centres,
centre of costs, division, plant) the point of view of time in a month, exceptionally
even a shorter time period (summarized quarterly, annually, for the whole order).

The area of drawing the building costs. The tool for performing this activity is
accounting. Even smaller enterprises should have an independent area of the so-
called (managerial) accounting of costs. The accounting of costs enables to use such
procedures and methods of accounting that are not allowed for financial accounting. The
objective of this procedure is to enable to define the respective volume of variable
costs and to find the so-called contribution profit (a contribution to cover the fixed
costs from the profit production) at every calculation unit, centre, etc.

The essential difference between adding the costs to the financial accounting and
accounting of costs consists in the fact that:

financial accounting is managed by the accounting classes for the needs of
making a record on the profit and losses. The so-called balance sheet and
therefore the main criterion here, is a strict evidence of documents;

accounting of costs is more governed by the principle of causality. The
basic kinds are classified with an accent and in dependence on certain
decisions so that they could directly enable the respective management
measures.

The data on the reality are mainly taken from the group of tasks of intracorporate
accounting in the structure defined within the calculation-planning subsystem in
connection with the organizational structure of the given building firm. For
example:

EC - economic centre

CcC - Ccosts centre

EA - economic activity

Cu - calculation unit/entity (construction — object)

Therefore, it is inevitable to create a code of numbers of the actual suppliersin the
structure - aplant, EC, CC, EA
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CONTROLLING AND ITSIMPLEMENTATION

Deter mination Detection of Analysis of Proposal of

P e e
§1 T T 1

Plan of costs Comparing Reasons of Recommendations
plan—reality deviations for management

Figure 2 — Content of activities and procedural stepsin the controlling subsystem

Within the controlling subsystem even the links to the material and technical supply
for the purposes of continuous comparing the planned material need with the real
material use, not only in the financial but also in the material expressing, are
defined as well.

When sdecting the followed indexes the individual building firms themselves
determine the type of indexes, as well as the extent and degree of details. However,
their extent is given by the principle of effectivity of the information system. It is
required that the costs for their provision are lower than the effects provided by the
detected deviations and accepted decisions.

2.2 Analysis of deviations

Every building firm carries out the construction project on the basis of its own
specific conditions, such as those of production as well as those of technical,
organizational, directing, etc. character. Despite differences that can be found
among individual firms and constructions, we have tried to establish the so-called
classification of deviations by their causes (MeséroS, MesdroSova, 1998), which is
of general character. The causes are connected with:

material (its different using)
machinery and transport facilities use

performance norms of workers (insufficient sticking to time, overdrawing
of wages)
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organization of production and work, management directly on the
construction spot (launching of capacities on time, standing time,
insufficient exploitation of production factors — workers, machines,
materials, inadequate sticking to the construction schedule)

inadequate meeting the conditions by the construction subsuppliers
(particularly inadequate meeting the terms of construction)

price deviations (growth of material prices, transport prices, etc.)

deviations in overhead expenses (production overheads, price increase of
eectricity, water, ec.)

deviations in the secondary budgeted costs

deviations resulting from the technical preparation activities of production
(incorrect setting of norms of use, technology of construction procedures,
etc.)

Another classification of deviations was established according to the responsibility
for their origin. Basically, this corresponds to the organizational structure of the
respective building firm, such as the plant, section, centre, workgroup, worker. On
the worker leve it may be the question of the following responsibility for the origin:
the plant director, the responsible workers in charge of the section, the centre, the
construction, the foreman, the worker in charge of the group, the worker.

The result of the controlling subsystem, taking into account the sdected indexes,
consists in the finding whether the costs have been drawn in the right time and on
the right place and in therequired amount, similarly as the indexes considering
which constructions mostly affect the profit, or loss.

2.3 Advantages of implementing and exploiting the controlling
subsystem

The advantages arise from technically calculated and justified norms of
manufacturing and technical character of unit costs eaborated by the Department
of manufacturing and technical preparation of production. Thus, controlling

contributes to the prosperity of a building firm
creates presumptions for acquiring a higher quality of building work

help achieve rapid outcomes of costs drawing in the course of construction
(once a month at the minimum), i.e. not after the completion of construction

serves to common  check-up of drawing the individual costs for the
construction

Copyright
©Q-Projekt Plus and Author



KVALITA INOVACIA PROSPERITA VI1/2 —2002 (35— 42) 41

enables to carry out adetailed analysis of deviations, provides the
possibility of analyzing the causes of their origin and points to the divisions
responsible for their origin

has a psychological significance sinceit upgrades the motivation of workers
towards savings (as this method enables a preventive check-up of costs
drawing, it also motivates the workers towards higher responsibility for
their own economic behaviour)

creates pressure towards the perfect arrangement of organizational relations
among divisions, sticking to the technical, technological and organizational
conditions of the construction performance

enables to evaluate the effectivity of production divisions activities as well
as the activities of divisions of pre-production and production preparation
(Trévnik, 1998), e.g. incomplete project documentation of the construction
with a poor quality, on the basis of which the technical preparation of the
construction is eaborated. The production calculation may thus cause
rather great deviations from the norms that are not due to production but
are generally ascribed to production

enables to analyze continuously the objectivity of understanding the right
overheads for the respective construction job

provides important data for the analysis of the secondary budgeted costs
that are often incorrectly accounted within the construction overhead costs

In the context of the above said it is highly recommended to set up a position of the
controller who, on the basis of his knowledge and practical experience, could
analyze the detected deviations between the plan and redlity. He thus assures the
working of information flows, i.e. provides objective information for decision-
making on the basis of real processes taking place in the construction. Within his
work capacity, the controller assures the following tasks, in particular:

prepares supporting documents for planning and decision-making,

processes the methodological materials, regulations for processing the
normative basis of the enterprise, production calculations, budgets,
production billing, budgeted indexes, supporting papers for afollow-up of
production cost indexes in the intracorporate accounting,

follows the legal acts in the fiedd of pricing, accounting, calculations,
statistics, taxes, etc., and tries to implement them into the corporate
information system as soon as possible,

provides methodological counsdling in the given areas for the enterprise
workers.
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The setting of the controller tasks provides only aframework of his
activities. Therefore, it is rather necessary to take into account the specific
features of every building firm as well.

3 ZAVER

Application of the controlling subsystem appears to be ardativey simple and
transparently conceptual fact. It assures the complex approach and presents an
effective form of acquiring, processing and interpreting the information on the costs
and profit which support decision-making and formulating the strategy by
managers. It gives presumptions for increasing the efficiency of a building firm and
its prosperity according to the objective indexes. It enables to act successfully in the
competitive environment as well as to respond to constantly increasing requirements
of investors to the quality of building production.
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POROVNANIE KULTUR SLOVENSKYCH
A ZAHRANICNYCH ORGANIZACII

CULTURAL COMPARISON OF SLOVAK AND FOREIGN
ORGANISATIONS

MARTIN MIZLA — ALENA BASISTOVA

1 UVOD

Dobre riadené organizécie vyuZivaju svoju kultdru ako na prvy pohl'ad nenapadny,
ale velmi efektivny néstroj usmeriiovania ¢i orientécie spolupracovnikov (Harrison
1972, Kachanakova et all 1997). Priazniva kultUra organizacie podstatne prispieva
k ochote angazovat’ sa pre cide organizacie,
k posiliovaniu iniciativy zamestnancov, k podpore ich Iojality a zodpovednosti voci
organizécii i k zefektivneniu interng komunikécie.

Kultdra organizécie je povaZzovana za jeden z dolezitych cinitelov vplyvajucich na
kvalitu produkcie organizécie a na zabezpetenie konzistencie dlhodobého rastu.
Tym si organizécia vytvara strategicku vyhodu oproti svojim konkurentom. Je to
preto, lebo kultira organizécie je tazko napodobitelna a prispdsobovanie sa
konkurencii trva vel'mi diho.

Jednou zo slabin slovenskych hospodérskych organizécii je prisposobovanie sa trhu
a zvySovanie svojg konkurencieschopnosti. Zaostavanie za vyspeymi
hospodarskymi  organizaciami sa tak musi prgavit v ing interng kultdre
slovenskych organizacii. Tento ¢lanok sa zameriava na sprostredkovanie poznatkov
ziskanych pévodnym vyskumom prave v oblasti porovnavania kultar slovenskych a
svetovych organizéacii pésobiacich na slovenskom trhu.

2 KULTURA A JEJMIESTOV ORGANIZACII

V odborng literatdre existuje velké mnozstvo definicii kultdry organizécie. Pre
Ucely tohto ¢lanku povaZzujeme za vhodné definovanie kultdry organizacie ako
stihrn hodnét, predstav a osobnych nazorov (postojov) jg ¢lenov.

Kultira ako takd navonok predstavuje tradiciu a prgavuje sa vo forménych
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a neformédlnych hodnotdch. Formélne hodnoty sU naértnuté vo vyjadreniach
poslania a vizie organizécie, v procedirach a celom formalnom riadiacom procese.
Formane hodnoty st zmysluplné len vtedy, ked’ si podporované neforménymi
hodnotami  vytvédranymi  pomerne dihy c¢as. Tieto neformdne hodnoty su
podporované takymi faktormi, ako sti (Mizla 1999):

prejav a spdsoby spravania sa vrcholového manazmentu,

stupen uplatnenia vedenia T'udi vrcholovym manazmentom pomocou prikladov
a zohravanim pozitivng Ulohy pri modeovani sluzieb zakaznikom,

konzistencia implementovania politiky starostlivosti o zkaznika,
existencia systému odmenovania a uznavanie systému sluzieb zakaznikovi,

myty a historky kolujuce v organizacii o minulosti a o si¢asnych prioritach.

Zvycaine su to neforméne hodnoty, ktoré redlne mergju strategickd orientaciu
organizacie na podnikanie a zékaznika.

Predstavy, ako d’aSia sicast’ kultiry, vyjadruja spdsob fungovania organizécie
a sl reprezentované smernicami, normami, vyhldSkami, zakonmi atd’. Vo vacsine
pripadov ich uréuje manazment organizacie ako svoju predstavu o tom, ako by mali
prebiehat’ procesy v organizacii.

Predstavy manaZmentu s konfrontované s individuédlinymi nézormi pracovnikov
organizacie. Individuélne ndzory su zaloZzené na individudlnych ciel’och, hodnotach
a predstavach. V pripade neslladu individudlnych nazorov dochadza
k rozporu medzi skupinami v organizécii a ich kultirami. To mbZe viest az
k vyhroteniu vzt'ahov, ktoré si vyjadrené nesthlasnymi postojmi a pripadnymi
odchodmi pracovnikov z organizécie.

Nositel'om kultiry organizacie je vZdy skupina 'udi (pracovnikov). Prostrednictvom
spoznania a definovania takychto skupin je sprostredkovane mozné spoznat’ gj ich
kultaru a postupne g kultiru celg organizécie. Predpokladmi na to, aby skupina
mohla byt’ nositel'om urcitegj kultary so:

Dostatocne dihy ¢as existencie skupiny.

Schopnost” definovat’ hlavné spolo¢enské problémy.

Existencia vhodnych podmienok na rieSenie problémov.

MozZnost’ prijimat’ novych ¢lenov.
Ak v skupine pbdsobi rovnaky spdsob chapania, mysenia, citenia, ak ma
schopnost’ a chut’ odovzdat’ to d’algj, potom takd skupinu mozno vnimat’ ako
dostatoc¢ne stabilnd na tvorbu kultdry. Zred skupina je schopna bez vé&cSich

problémov prijimat’ novych ¢lenov, ovplyviovat’ inych jednotlivcov ¢i iné skupiny a
SUcasne pdsobit’ ako stabilizator externého g interného prostredia organizécie.
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Podobne ako jednotlivec je schopny najprv akceptovat’ hodnoty existujlicg skupiny
a az nadedne ju postupne ovplyviovat’, tak a skupiny navzagjom medzi sebou
komunikuju a ovplyviuju sa. V zésade v kazdg organizécii existuju dve silné
skupiny: skupina manazérov a skupina zamestnancov. V prevazng vacSine je
skupina manazérov dominantnou skupinou schopnou ovplyviiovat’ svojou kultdrou
skupinu zamestnancov. ldedlnou situaciou je stav, ked’ kultdry oboch skupin st v
zésade rovnaké,

Handy (1985) rozddil typy kultar do Styroch zakladnych skupin s takouto stru¢nou
charakteristikou (upravené autormi):

MOCENSKA KULTURA FUNKCNA KULTURA
centralizacia reSpektovanie noriem
neexistuju pevné pravidla potl&tanie improvizécie

mal4 pristupnost’ k zmendm

PRACOVNA KULTURA OSOBNOSTNA KULTURA
flexibilita sebarealizécia a osobny rast
dosiahnutie vysledku vzt'ahy a komunikécia

3 METODOLOGIA AVYSLEDKY VYSKUMU
Rozdel enie typov kultdr:

Ak v organizaciach Eurdpskg Unie existuje vySSia kvalita produktov, potom
(nekvalita a nizSia konkurencieschopnost’ produktov slovenskych organizacii sa
musi pregavit’ v inom rozdeeni kultdr. To znamend, Ze rozdeenie typov kultdr bude
v slovenskych organizéciach iné ako v organizécidch Eurdpskg unie. Udaje
potrebné na potvrdenie, resp. vyvrétenie tohto tvrdenia (hypotézy) boli ziskané
pomocou dotaznika. Dotaznik obsahoval popri zakladnych otédzkach zameranych na
profil organizécie a otazky na zistenie typu existujuceg kultlry riadenia
Vv organi z&cii.

Skumanie dominantnych prejavov zaclenenych do uvedenych Styroch typov kultir
bolo uskutocnené na vzorke 118 néhodne vybranych organizécii prevazne
z KoSického a PreSovského kraja (82,2 %). Této oblast’ bola vybrana preto, lebo je
meng vyspelou castou Slovenska, a tak by sa existujuce rozdidy mali v tgto
oblasti prgavit vyrazngSie V kazdg organizécii bol vyplneny jeden dotaznik
pracovnikom vrcholového alebo stredného manazmentu.

V cdg vzorke previada funkend kultara (45 %), na druhom mieste je mocenska
kultara spolu s pracovnou kultirou (22 %) a najmeng je zastUpend osobnostna
kultara (7 %). V zostavajucich organizaciach (4 %) neexistuje vyhraneny typ
kultary, ale ich kombinacia, pricom mocenska kultira je v jednotlivych
kombiné&ciach ngjcastejSie zastipena.
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Vzorka organizécii bola dalg skimané podl'a vel'kosti (pocet pracovnikov, rocny
obrat), dizky existencie, typov a oblasti existujlich zmien a nakoniec podl'a Ggasti
zahrani¢ného kapitalu. Skumané boli vzgomné zavisosti pomocou Standardnych
Statistickych metdd popisng Statistiky v programe Statgraphics. Urcované boli
predovSetkym koredacné koeficienty a One-way Anova (Kruskal-Wallis) test. Hoci
v skimanom subore vydi urcité zavisosti medzi niektorymi typmi kultdr
a velkostou organizécie, Statisticky sa nepodarilo dokazat'” Ziadnu vyznamnu
zavidlost'. Podrobné vysledky st uvedenév (Mizla, BaSistova, 2002).

Skdmanim réznych zahrani¢nych literérnych zdrojov sa autorom nepodarilo zistit’
Ziadnu zavidost medzi rozddenim typov kultir a vykonnostou zahrani¢nych
organizécii. Realizované vyskumy viedli k tomu, Ze rozdeenie organizéacii je
v tomto pripade nadhodné. Rovnaky jav moZzno pozorovat’ a Vv slovenskych
organizaciach.

Sobsoby zmeny existujace kultiry

Druhou oblast'ou skimania bolo zist'ovanie toho, ¢o robia zahrani¢né organizacie
gtablované na Slovensku pri zmene kultlry. Pouzité boli metddy inteview
v takych zahrani¢nych organizéciéch, ktoré majetkovo vstipili do uz existujlcich
slovenskych organizécii a ziskali v nich vyznamny majoritny podiel (napr. US Sted,
Whirlpool, Siemens). Predmetom skimania teda neboli zahrani¢né organizécie,
ktoré buduju svoje kapacity “na zeleng [Uke’ (napr. Molex).

Zahrani¢né organizécie pri kipe véacsinového podidu sa zaviazali investovat' na
Slovensku uréity vopred definovany minimalny objem finanénych prostriedkov,
udrZat’ urc¢itd rozumnd mieru zamestnanosti a udrzat® mzdy pracovnikov na
priemerng Urovni Slovenska. Popri tychto externych poziadavkéch potrebovali
spinit @ interné potreby, medzi ktoré patri predovdetkym investovanie
a Zzjednotenie vnatorného prostredia. Prave zjednotenie vnitorného prostredia
MOZno povaZovat' za potrebu zmeny kultdry v navozakUpeng ¢asti organizacie.

Z&kladom pre vykonavanie zmien je v skimanych organizaciach proces. Ten sa
sklada z troch ¢asti (obr. 1):

technol6gia, Systém
systém,

, . PROCES
pracovnici.

Technol6gia Pracovnici

Obr. 1 Casti procesu
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Investovanie do technologicke casti ma v prvom rade zabezpetit' dosiahnutie
pokroku v technologickych procesoch zabezpetenim know-how, ich zjednotenie
v rdmci cedg organizécie a tak moznost’ substitlcii miesta produkcie. Zmeny
systému upravuju spésob komunikécie a zjednocuju prevadzkovanie procesov
prostrednictvom zavadzania pravidie platnych v celg organizécii. Na zmeny
systému sa vyuzivaju predovSetkym normy 1SO 9001. Zmeny v oblasti pracovnikov
maju v prvom rade spbsobit posun do niZSich drovni Maslowove Skaly
uspokojovania potrieb, ¢o vedie k zneisteniu existujlceho g budiceho
uspokojovania potrieb pracovnikov a tym k zdynamizovaniu celg organizécie.

Zdynamizovanie organizécie tak vedie k nutnosti konfrontacie medzi nazormi
a postojmi v oblasti kultdry organizécie. Zarovein to umoZiuje prgavit sa
jednotlivym pracovnikom a prehodnotit’ svoj vliastny postoj k organizéacii. Cielom
je, aby pracovnici boli ochotngSi pristpit na meng vyhodné zamestnaneckeé
zmluvy (vo v&Sine pripadov na ¢as urcity) na jedng strane a na druhg strane tym
upevnit’ lojalitu zamestnancov k organizacii. Zéroven dochédza v prve etape
k prirodzeng a v druhg etape k umelg sdekcii zamestnancov. Uspokojovanie
internych potrieb zahrani¢nych organizacii a dopad realizovanych zmien na prvky
kultary st uvedenév tab. 1.

Tab. 1 —Vzr‘ah medz realizovanymi zmenami a prvkami kultlry

Cast’ procesu Zmena Prvok kultary
TECHNOLOGIA | produktivita prace HODNOTY
SYSTEM tandardizécia PREDSTAVY
zjednotenie prostredia
PRACOVNICI uspokojovanie osobnych potrieb POSTOJE
potlacenie odporu
selekcia
4 ZAVER

Z&ladny skumany problém — (speSnost’ zahrani¢nych organizacii oproti
sovenskym organizaciam je zaloZend na rozdielnom type kultiry - sa plne
nepotvrdil. Rozdelenie typov kultdry organizécie v slovenskych a zahrani¢nych
organizéciach ma rovnaké charakteristiky ako v EU a je rovnako néhodné. V teto
oblasti teda nemozno ngjst’ pricinu zostavania slovenskych organizacii.

V dlovenskych organizéciach prevliada funkéna kultara, ¢co mbze byt na strane
formélnych prejavov spdsobené previddajacou funkénou a nie procesnou delbou
préce. To jev rozpore s pristupom TQM, ktory uprednostiiuje procesy.

Zmeny, ktoré su realizované zahraniénymi organizéciami v oblasti kultary, vedd
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v prvom rade k upevneniu poriadku a pracovneg discipliny. Zmeny si orientované
na vzajomné véazby a meng na prvky organizécie. Tym dochadza k upeviiovaniu
vzt'ahovg stranky manaZmentu. Javova strénka je potom len sekundarnou. To
znamend, Ze prevliada systémovy pristup k rieSeniu problémov oproti pristupu
ad-hoc.

MenSi priestor sa ponechava pre individualnu tvorivost’ pracovnikov. To odréza g
skuto¢nost’, Ze existujuce Skolenia si orientované predovsetkym na zruc¢nosti
slivisiace s novymi postupmi a novou technol6giou a meng na vedomosti. Investicie
do technoldgie maju viest’ k vytvoreniu plnohodnotng ¢asti koncernu. Vedud tak k
vySsg internacionalizécii pracovnikov a urah¢uju mobilitu riadiacich pracovnikov
g produktov.

Redlizované zmeny podporuja este jeden aspekt, ktory nebol spominany
Vv inteview — stibeZné vytvaranie novych hodnét u pracovnikov. Pracovnici, ktori
zostanl po sdekcii v organizécii, spoluvytvarajl legendy a myty organizéacie
o tazkych zaciatkoch aich spolo¢nom prekonavani. To v neskorSom obdobi vedie k
vysokeg lojalite pracovnikov a jednoduchSg motivacii zaloZzeng uz na domécich a
nie preberanych. skuto¢nostiach. Vyrazne to ovplyvni stranku budicich nazorov
pracovnikov.
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LOGISTICKY POHLED NA CLOVEKA V PROCESE
VYROBY

THE LOGISTICS VIEW ON PEOPLE IN PRODUCTION
PROCESS

GEJZA HORVATH

1 UvVOD

Logistika — veédni disciplina zaloZzena na teorii systémia maze byt piikladem toho, Ze
dobra teorie tykajici se urcitého predmétu, miZe byt pro praxi tykajici se tohoto
predmétu inspirativni a jgi prinos maze byt meritelny.

Pro jakykoliv predmét je podminkou pozitivnich vysledki v praxi ochota porozumet
prisusné teorii a vynaloZit urcité Usli, kjgi tvaréi aplikaci v konkrétnich
podminkach praxe. Je tu jesté jedna podminka, totiZ, aby teorie byla dobra, tj. aby
se teorie neodchylila od reality praxe natolik, Ze se v souc¢asnych podminkach
nenajde prileZitost k jgi aplikaci.

Teorie a praxe uré¢iténo predmétu jsou dvé protikladné pristupy k realité predmétu a
pro kvalitu jgich vztahu plati obecné platny dialekticky zékon jednoty a boje
protikladnych stranek piredmétu.

Logistika v SirSim pojeti nabizi praxi pramysiovych podnika - vyrobnich podniku
bohatou zasobarnu myslenek, pristupt a koncepta, které pii jgich tvarci aplikaci
Gcinné napomahaji dosaZeni univerzaniho, zékladniho cile kazdého pramysiovéno
podniku — dlouhodobému dosahovéni zisku a tim zhodnocovéni do podniku
vloZeného kapitadlu. Proces zhodnocovéani kapitdlu nemiaze probihat bez vytvéreni
novych hodnot. Pritom hodnota neni Zadny odtaZity a nezavisle existujici pojem, ale
pojem lidsky, spolecensky.

Jedna ze zvlastnosti logistiky spociva v jei aplikovatenosti na vSech hierarchickych
trovnich vyrobniho podniku, tj. i na ngvyssi strategické arovni, kde se rozhoduje o
priorité jednotlivych vyrobnich ¢initeli, o kvalité vztaht mezi nimi.
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Jednou ze zakladnich my3lenkovych koncepci logistiky (nazyvanou také logistickou
»technologii*), jejiz objektivni vyznam pro podnik neni zavisly na modnich vinéch,
je koncepce Just in Time,

Koncepce JiT se dotyka také ¢lovéka ve vyrobnim procesu a pravé vyznamem
¢lovéka ve vyrobnim procesu, jeho potencidlem a moznostmi vyuZiti tohoto
potencidlu se zabyva ¢lanek.

2 METODOLOGIE
Teorie systémi, logistika, Just in Time.

Just in time (JiT) je ndzev pro koncepci takového usporadani vyroby, vyrobniho
podniku, které ve svém dusledku diouhodobé zvy3uje konkuren¢ni schopnost
podniku, a je néastrojem k pieméné vyrobniho podniku na strategicky, trzné
orientovany logisticky systém. Pri sprévné implementaci tato koncepce presahuje
podnik a zasahuje i podnikove okoli. Koncepce JiT usiluje o co mozné ngplynulgsi
tok materidlu, rozpracovanych vyrobkt, zboZi, informaci, hodnot ve vyrobnim
podniku a o diminaci ztrédt v prabéhu celéno vyrobniho procesu (logistického
ietézce) od ndkupu materidlu az po distribuci  hotovych  vyrobki
k z&kaznikim. Tato snaha o plynulost toka ve vyrobnim podniku vytvari
predpoklady pro snizovéni velikosti v3ech druht zésob ve vyrobnim podniku. JT
klade diaraz na plynulost pribéhu podnikovych procesi, ma ve svych zékladech
procesni chapani podniku. JT maZeme postavit proti klasickému usporadani
vyrobniho podniku, které pak miZeme charakterizovat jako Just in Case, t.|.
koncepci zamétenou na optimalizaci dil¢ich funkci vyrobniho systému, kterd micky
piedpoklada, Ze optimalizace dil¢ich funkci vyrobniho systému (dusledek tradi¢ni
délby préce ve vyrobnim podniku), zabezpesi optiméni fungovani vyrobniho
systému jako celku. Na z&kladé studia vyrobniho systému z pohledu teorie systémi,
miZeme tuto klasickou koncepci oznacit za chybnou, nesystémovou. Negen teorie,
ale i praxe potvrzuje, Ze optimalizace izolovanych, dil¢ich funkci vyrobniho
systému nevede k optimalni funkci vyrobniho systému jako celku, ale logisticky,
systémovy pohled na vyrobni proces jako ceek umoziuje dosdhnout optimalni
funkce vyrobniho podniku jako celku.

Zasady JiT:

Plynulé toky ve vyrobé. Usili o plynulost tokéi materidlu, informaci, hodnot,
vede ke snizovani velikosti a postupnému odstranovani ¢asi ¢ekéani, casi
manipulace a v3ech dalSich operaci, které neproduktivné zdrzuji materié,
rozpracovany vyrobek, hotovy vyrobek od jeho plynulého pohybu smérem
k zakaznikovi.

Zajisteni kvality ve vyrobé. Nekvalitni dily a kompletni vyrobky jsou ztratou
hodnot a také zdrzuji vyrobu, naruduji plynulost toka ve vyrobé. Proto je
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zgjisteni kvality nutnou podminkou Uspésné implementace JiT ve vyrobnim
podniku.

Respektovani pracovniki. Principy JT nelze ispédné implementovat aniZ jsou
respektovani pracovnici podniku jako osobnosti s vliastni Zivotni zkuSenosti a
snahou 0  seberedlizaci, aniz  jsou informovani o  cilech
a prostiedcich k jgich dosaZeni, aniZ jsou Skoleni k dovednostem nutnym pro
implementaci principt JT ve vyrobnim podniku.

Eliminace nahodilosti. Nahodilosti zptsobuji nestabilitu systému a naruduji
plynulost tokti a ohrozuji kvalitu vyroby. Proto je nutné na ngveétsSi moznou
miru omezit vliv nahodilosti uvniti vyrobniho podniku, ale také vliv nahodilosti
z okoli vyraobniho podniku.

UdrzZovéni dlouhodobé a jasné strategie podniku. Bez jasné podnikové
strategie nelze budovat a rozvijet podnik, ktery by mohl dlouhodobé Uspésne
pusobit na stale naro¢ngjsim trhu zakaznika.

Realizace uvedenych zasad JiT je podminéna vyreSenim téchto problémi
ve vyrobnim podniku:

Transparentni a plynulé toky materidlu, informaci, hodnoty. Toky
materidlu, informaci a hodnoty ve vyrobnim systému, pii vyrobé jednotlivych
vyrobki, je tieba ucinit zigmymi, viditelnymi. V klasicky organizovaném
podniku se daji toky materidlu ainformaci vysledovat pomérné dobie z vyrobni
dokumentace a z operativni evidence vyroby. Obtizngji teSitelny je Ukol
zviditelnéni toku hodnoty. Management podniku by si m¢l uvédomit skutecny
prabeéh téchto toka.

Objednavani materialu synchronizované s vyrobou. Vhodnym vybérem
dodavateli a dohodou s nimi 0 moznosti dodavat materid na zakladé ramcové
smlouvy a odvolavek, ktera uréuji vzdy to konkrétni mnozstvi meteridlu, které
je vyroba schopna zpracovat za krétké obdobi (napt. 1 den), dosdhnout stavu,
kdy je ve vyrobnim podniku vZzdy jen takové mnozstvi materialu, které je
nezbytné pro plynuly chod vyroby.

Integrované zpracovani informaci. Dosahnout toho, aby informace nutné
k redlizaci vyroby byly aktudlni, t.j. aby zména jedné dil¢i informace se
okamZité projevila prislusnou zmeénou vSech téch informaci, které s ni souvisgi.
Déle, aby informace byly bez redundanci.

Univerzalni pracovnici. V zgmu vysoké pruznosti vyrobniho systému je
potiebnd viceprofesnost pracovniki, ktefi mohou pruzné posilit ta pracoviste,
kterd jsou momentdiné kapacitné nedostatecné dimenzovana (Uzké misto
vyrobniho systému).
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3 PRACOVNIi PROSTREDKY, NEBO PRACOVNI SILY,
STROJE, NEBO LIDE? CO JE PRO USPECH PODNIK U
DULEZITEJSI?

Z povahy procesu vyroby plyne poznatek, Ze tento proces je z dlouhodobého
hlediska nerealizovatelny bez pracovnich prostiedki a bez pracovnich sil. V obou
pripadech hovorime o zakladnich ¢initelich vyroby, ke kterym patii jesté pracovni
predmét. Problém vznika tim, Ze povaha pracovnich prostredkii je zasadng jind, nez
povaha pracovnich sil a k optiménimu vyuZiti potencidlu pracovnich prostiedki
vede principidlng jina cesta, nez k optimalnimu vyuZiti potencidlu pracovnich sil.

V praxi se u ¢asti investort a jgich manaZzerti vyskytuje pristup, ktery nedostatecné
respektuje zvladtnosti pracovnich sil. Pristupuji k nim podobné jako k pracovnim
prostiedkim v podstaté z kratkodobého a nékladového hlediska. Tento pristup
nahlizi na pracovnika ve vyrobé jako na nositele uréité profese, ktery je pravé
potiebny k obsluze ur¢itého pracovniho prostiedku a kterého je treba ziskat za
nginiZsi moznou mzdu a vyuzit pii tom podle moznosti ve sviij prospéch nedostatek
pracovnich prilezitosti v dané lokalité, kde je podnik umistén. Po zméng vyrobniho
programu podniku manazefi pracovniky, jeichZz profese se stala nepotiebnou,
propusti a prijmou jiné pracovniky, vybavené profesi, ktera je potiebna pro
technologii pouZivanou k novému vyrobnimu programu. Tento piistup odpovida
klasickému funkénimu, nebo profesnimu pohledu na podnikové ¢innosti. Tento
pristup odpovida koncepci Just in Case.

Logisticky pristup, ktery je vyjadien koncepci Just in Time odpovida procesnimu
pohledu na podnikoveé ¢innosti. Profese pracovniki nepovaZuje za néco nemenné,
vnim& pracovniky ve vyrob¢ jako tvorivé lidi, schopné rozvijet své znalosti a
dovednosti a schopné tvorivé pristupovat k feSeni problémi spojenych s inovacemi
vyrobki, vyrobniho procesu i vyrobniho systémul.

Pripomenme s ze zasad JT a z podminek podminujicich realizaci zésad body
tykajici selidi:
Respektovani pracovniki. Principy JT nelze ispédné implementovat aniZ jsou
respektovani pracovnici podniku jako osobnosti s vliastni Zivotni zkuSenosti a
snahou o seberealizaci, aniZ jsou informovéani o cilech a prostredcich k jgich
dosaZeni, aniZ jsou Skoleni k dovednostem nutnym pro implementaci principa
JT ve vyrobnim podniku.

Univerzalni pracovnici. V zgmu vysoké pruznosti vyrobniho systému je
potiebnd viceprofesnost pracovniki, ktefi mohou pruzné posilit ta pracoviste,
kterd jsou momentdiné kapacitné nedostatecné dimenzovana (Uzké misto
vyrobniho systému).

Casovéa analyza procesu zpracovani zakézky ve vyrobnim podniku vzdy prokéze, ze
z pohledu doby trvéni jednotlivych ¢innosti, které tvori tento proces jsou ve vyrazné

Copyright
©Q-Projekt Plus and Author



KVALITA INOVACIA PROSPERITA VI1/2 —2002 (49 — 54) 53

prevaze netechnologické — logistické ¢innosti. Proto se Logistika ve své aplikaci na
podnikové procesy a scilem zlepSeni vyrobniho procesu zamétuje na moznosti
Zkraceni ¢asu trvani netechnologickych — logistickych ¢innosti v tomto procesu.
L ogistické ¢innosti jsou ty, které spojuji jednotliveé technologické ¢innosti.

Pro zabezpeteni podminek postupného zkracovani doby trvani logistickych ¢innosti
a také pro zabezpeteni inovacni pruznosti podniku navrhuji presunout téziste
hodnoceni pii vybéru pracovniku realizujicich vyrobni proces z profesniho vybaveni
na osobnostni charakteristiku, predevSim na schopnost absorbovat zmgny,
schopnost ucit se, tvorivost ve vztahu ke své praci a jgim podminkém, schopnost
navazovéni pozitivnich, bezkonfliktnich vztaht na pracovi&ti, schopnost pracovat
v tymu.

Ve vySe uvedenych souvislostech |ze hovorit o antropocentrickém piistupu
k navrhovéni vyrobniho procesu, a k navrhovéani vyrobniho systému, jakoz
i k inovacim vyrobniho procesu a inovacim vyrobniho systému.

Vychazegjie z navrzeného antropocentrického principu Ize navrhnout také novou
metodiku projektovani inovace vyrobniho procesu a v navaznosti také metodiku
projektovani inovace vyrobniho systému zaloZzenou na projektovém principu, kde
¢leny projektového tymu jsou pracovnici — realizatori budouciho vyrobniho procesu
a uzivateé budouciho vyrobniho systému a v roli moderatora tymu je profesionéni
projektant vyrobnich procesi a systému.

ZAVER

Z logistického pohledu na postaveni pracovni sily — pracovnika ve vyrobnim
procesu vychazi doporuceni pro majitele a manazery vyrobnich podnika aplikovat
antropocentricky princip pii inovacich vyrobniho procesu a na né navazujicich
inovacich vyrobniho systému. Navrhovany antropocentricky princip Ize struéné
charakterizovat nasledujicimi tezemi:

Hodnota je lidska kategorie oznagujici entitu, kterd je v konkrétni lidské
spolecnosti povaZzovéna za vzacnou a Zadanou.

Zdrojem zhodnoceni kapitalu investovaného do vyrobniho podniku je vytvéreni
novych materidlnich nositelt hodnoty.

Nové materialni nositele hodnoty vytvari ¢lovek — vyrobce, aktivni a tvaréi
¢initel pracovniho procesu.

Uginnost pracovniho procesu je vyznamné zévisa na vytvoreni podminek
respektujicich lidskou télesnou a duSevni prirozenost a motivujici ¢lovéka
k projeveni jeho nelepSich pracovnich dovednosti a k projeveni jeho nejlepsiho
pracovniho vykonu.
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Pracovni proces ma spolecensky charakter a proto je G¢innost konkrétniho
pracovniho procesu vyznamné zavisla na kvalité spolecenskych vztaht mezi
lidmi podilgjicimi se narealizaci konkréniho pracovniho procesu.

V souladu s koncepci Just in Time, se lidé zapojeni do pracovniho procesu
cilené vybiraji a dlouhodobé kultivuji tak, aby se projevovali jako tvarci
ainiciativni bytosti s ambici seberealizace své osobnosti v pracovnim procesu.

Zapojeni pracovnikt realizujicich vyrobni proces do projektovani inovace
tohoto procesu a vyrobniho systému, predstavuje prileZitost vyuzit tvarci
potencid pracovniki a souc¢asné je vyznamné moralné motivovat na vysedku.
To predstavuje dobry predpoklad vysoké produktivity préce v takto

vyprojektovaném a vyrobnim systémem vybaveném vyrobnim procesu.
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PRISPEVOK K MODEL OVANIU SPOSOBILOSTI
PRODUK CNYCH PROCESOV

CONTRIBUTION TO THE PRODUCTION PROCESS
CAPABILITY MODELING

PAVOL ZAIC, KRISTINA ZGODAVOVA

1 UVOD

Podlfa STN EN 1SO 9000:2000 sa da spbsobilost chpat’ ako schopnost
organizacie, systému alebo procesu realizovat’ produkt, ktory spiiia poziadavky nai
kladené.

Za poziadavky sa povazuju potreby alebo ocakavania, ktoré sa urcia, vSeobecne
predpokladaju alebo st povinné.

Predpoklada sa, Ze existuje Specifikacia tychto poZiadaviek adetailna technicka
dokumentacia vetkych komponentov kompletnych produktov aich produkénych
procesov.

Vyrobna organizécia ma mat’ definovani a dokumentovanu spdsobilost’ plnenia
poZiadaviek na kvalitu kompletnych produktov.

Pod slovnym spojenim spdsobilost’ vyroby sa rozumie spdsobilost mnoZiny
vzajomne previazanych alebo vzgomne posobiacich procesov.

Sposobilost’ procesu (Dietrich, Schultze, 1998; ToSenovsky, Noskievi¢ovd, 2000;
Terek, Hrnéiarovd, 2001) pre jednu charakteristiku kvality produktu je
v najjednoduchSom pripade uréend indexom spdsobilosti podla vzorca:

T
o= —

6s (1)

kde
Cp - index sposobilosti
T - tolerancia charakteristiky kvality
s - strednd kvadratické odchylka charakteristiky kvality

C
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_ |m- To, H|
pk X
kde
Cpk — kriticky index spdsobilosti procesov
m — stredna hodnota charakteristiky kvality
Tup —toleranéna hranica blizSia k hodnote m

C ()

Problémom modeovania spdsobilosti produkénych procesov potom je, ako prejst
zjedného procesu na rozsiahlgSiu mnoZinu procesov azjedng charakteristiky
kvality na eSte rédov rozsiahlgSi pocet charakteristik kvality komponentov
prevodovky.

RieSenim tohto problému je rozélenenie procesov do troch skupin:

procesy s monitorovanim sposobilosti pre uréené charakteristiky komponentov
prevodoviek,

procesy a ¢innosti s nemonitorovanou spasobilost’ou,

monitorovanie zhodnych a nezhodnych hotovych prevodoviek na vystupe
z vyrobného procesu a reklamécii od internych a externych zakaznikov.

Porovnavanie vysledkov monitorovania zhodnych anezhodnych prevodoviek
svysledkami monitorovania sposobilosti procesov umozni konStatovat’ rozdidy
ahladat’ ich priciny:

Vo vplyve procesov s nemonitorovanou spdsobilost’ou,

V neistote monitorovania sposobilosti procesov.

DalSou problémovou oblastou pri sledovani spdsobilosti procesov je neistota
slivisiaca s vhodnost'ou ciel'ovych a hraniénych hodnét charakteristik kvality.

Pri spgjitych premennych charakteristikéch kvality je skokova zmena z prislusnosti
k nezhoddm z(x)=0 na prislusnost ku zhodam z(x)=1 prakticky nendlezita
Problém je v tom, Ze rozhodnutie o zhode a nezhode musi byt” urobené aje vzdy
,OStré".

Pri vyklade spOsobilosti vyroby automobilovych prevodoviek treba zdbraznit
pravdepodobnostny raz charakteristik, ¢i inak povedané znakov ich kvality
azéroven jasne poukédzat' na trvald snahu minimalizovat’ nezhody. Vyznamnl
poziciu ma& vtomto smere tedria ametodika 6s  (pozri napr. ToSenovsky,
Noskievi¢ova, 2000), kde sa uvazuje s hodnotou 3,4 nezhdéd na milion produktov.
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(3,4 ppm— parts per million).

Okrem kvalitativng spbsobilosti vyroby prevodoviek je z hradiska vyrobcu g
zékaznika rozhodujuce dodané mnoZzstvo atieZ vyrobna a predajna cena. Za tym
ucdom zavedieme stuhrnny index kvality, vykonnosti aug¢innosti vyroby
(Zgodavova, 2001) apouZijeme ho na modeovanie ndbehu nove vyroby
automobilovych prevodoviek.

2 SUHRNNY INDEX KVALITY, VYKONNOSTI A UCINNOSTI

Sthrnnym indexom kvality, vykonnosti a U¢innosti Q nazyvame taky kvantitativny
ukazovatel’, ktory je vytvoreny zuc¢dovo zdbvodneného slboru ciastkovych
ukazovatel'ov opisujucich akukol'vek komplexngSiu entitu. Takouto entitou je
vnaSom pripade S&roko chapana spbsobilost produkénych  procesov
avytvorenie jg sthrnného indexu obr. 1.

Sihrnny ukazovate/’
kvality,vykonnosti
a efektivnosti
Index kvality Index Qv Index Qu
Qx vykonnosti Ucinnosti
Indexy Indexy Indexy Indexy procesov
produkénéno podpornych manazérskych ucenia
procesu procesov procesov a ZepSovania

Obr. 1 Znazornenie zakladng Struktary sthrnného indexu kvality, vykonnosti
a Ucinnosti (Zgodavova, 2001)

Qk - Index kvality je vyjadreny podielom vyzadovanych a skutocnych hodn6t
charakteristickych viastnosti uvazovanych entit; Qy— Index vykonnosti je dany hodnotou
prace vykonang za urcity cdas, Qu — Index Gcinnosti ako podiel hodnét vstupov
a vystupov procesov v zvolenych jednotkach.

U¢dom pouzitia sthrnnéno indexu kvality, vykonnosti a G¢innosti je dosiahnut
moznost modelovat’ ¢asovl zavislost’ jedng charakteristiky Q, vytvoreng na
z&klade viacrozmerného vyvazeného siboru ukazovatel'ov.

Indexy kvality Qx sa vyjadruji podidom vyZadovanych askuto¢nych hodnét
charakteristickych vlastnosti uvazovanych entit.
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Indexy vykonnosti Qy si dané hodnotou vykonang za urcity ¢as (napr. kusy/dei a
pod.).

Indexy Géinnosti Qu, ako podidy hodnét vstupov a vystupov procesov v zvolenych
jednotkach.

Pre agregované indexy Qa Vvradmci kazdg zuvaZovanych zloZiek: kvalita,
vykonnost’, U¢innost’ je vhodné pouZivat’ vézeny aritmeticky priemer:

n
[o]

Qa=g Qi.wi ©)
i=1

kde

Qa —plati pre Qk, Qv, Qu

N — pocet parcialnych indexov Qp

w; —je vaha i- tého parcialneho indexu Q,,

ktoru viaze podmienka:
g

aw=1 (4)
i=1

Suthrnny index kvality, vykonnosti a G¢innosti Q ma vyjadrit’ spolupdsobenie tychto
entit, ¢o sa da modelovat’ sii¢cinom ich agregovanych indexov Qk, Qv, Qu

Q=0Qx.Qv.Qu (5)

Indexy by mali vystihnt’ rozsah v akom sa vykonali a dosiahli pldnované ¢innosti
atiez vzt'ah medzi dosiahnutymi vysledkami a pouZitymi zdrojmi.

3 CHARAKTERISTIKY A FAKTORY KVALITY
AUTOMOBILOVYCH PREVODOVIEK

Kvalita sa podla STN EN 1SO 9000:2000 definuje ako miera sakou subor
charakteristik spiha poZiadavky . Charakteristika kvality sa vysvetluje ako vlastna
odlisujuca érta produktu, procesu alebo systému odvodena z poZiadaviek.

Okrem tychto definicii budem v d’alSom uplatiiovat’ a désledngSi systémovy
pristup rdmcovany systémovou paradigmou kvality (Slimék, 1999 — 2002), ktorg
podstata tkvie vtom, Ze kvalita vznikd v prvkoch systému apregavuje sa vo
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vzt'ahoch medzi prvkami aostatnymi entitami okolia, v ktorom systém v danom
¢ase posobi.

MozZnosti skimania vlastnosti, priznacnych funkcii, znakov a charakteristik kvality
automobiloveg prevodovky ukazuje obr. 2.

Z podrobng analyzy podla obr. 2 sa da nakoniec vytvorit’ Stvorica priznaénych
vlastnosti ako zakladnych charakteristik kvality automobilove prevodovky:

tichy chod,
'ahké ovladanie,
vyrazné radenie (pri ru¢cnom ovladani),

dihé Zivotnost’ (primerand k Zivotnosti automobilu).

Okolie
7 I 5 Cas
2 Automobilova 1
prevodovka <
6 4
v v
Automobil; Clovek:
- akocdok - vodié
jednotlivé 3 . spolujazdec
agregaty < > . servisny pracovnik
vlastnik
predajca
producent
8 I I 9

Obr. 2 K otadzke viastnosti, funkcii, znakov a charakteristik kvality potrebnych
a opisanie vazieb a vzrahov v automobilovej prevodovky v danom okoli a case

1 — Priame vazby a vzrahy medz ¢lovekom a prevodovkou

2 —Vazby a vzrahy medz prevodovkou a automobilom, medz prevodovkou a ostatnymi
agregatmi automobilu

3 — Sorostredkované vazby a vzrahy medz prevodovkou a ¢lovekom

4 — Sebariadenie ¢loveka pri jeho rozli¢nych funkciach

5 — Riadenie prevodovky: rucné, automaticke

6 — Riadenie automobilu a ¢innosti jeho agregatov

7, 8, 9 — Priame a sprostredkované vézby a vzfahy automobilovej prevodovky s okolim
v priebehu ¢asu
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Za vhodné vychodisko skimania faktorov kvality automobilovych prevodoviek sa
da pouZit vSeobecny modd zékladnych faktorov kvality oznatovany ako 5M
(Zgodavova, Linczényi, Novakova, Slimék, 2002).

Aplikéciou vSeobecného moddu faktorov kvality 5M na cely Zivotny cyklus
vyrobkov aspouZitim diagramu pri¢in anasledkov (Zgodavovd, Linczényi,
Novakova, Slimék, 2002)je na obr. 3 vypracovany Ishikawov diagram faktorov
kvality automobilovych prevodoviek Qap.

Stroj Clovek

G : Plingviide persanihy
@ - Splsohilostsmis Kvshﬂcéxiapmmﬁk"

Thoolhumis personib IS
— ¥

Balie oA Spasobiost persotiby

Fapracovanis persaniabl

Qap

Wyhodocowas
N Ay
e Sledrvamie

splisohilosti Ak

Whwodnocowaie
dhodabej 5P

Wber miteriihy

Spbschilost
tmeradie]

Praces vandn novibo prodiki

alidiria mukow

Vhodnost materidly  Opdoovtelhost Vodost Wyber makow pre vyhodnocowande
koo stelhunet - sohilastiwohy A
re}am e il dcia makow ethleLymty
wysledhicnr sy —_—¥ o .
Haidd oy s étatieickech matid
mterish f Firuné prostriedy
Matensl Meranie Metdda

Obr. 3 Ishikawov diagram faktorov kvality automobilovych prevodoviek Qap
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Vychodiskom uréenia cielov mode ovania produkenych procesov st tézy vytvorené
v pisomng praci k doktorandskeg skuske (Zaic, 2001), priebezne ziskané udaje
z praxe v podniku SkodaAuto a.s., Mlada Boleslav anové poznatky zo &ddia
odborng literatry a z vysledkov grantove tlohy VEGA 1/7111/2000.

Z vykladu spbsobilosti vyroby, charakteristik a faktorov kvality automobilovych
prevodoviek sa da vytvorit' zlozitd Struktlra vazieb, ktora ich navzgom spgja. Jg
postupnym agregovanim je vytvorenych Sestnast zékladnych vézieb medzi
charakteristikami kvality a faktormi kvality automobilovych prevodoviek. Z nich st
uréené prioritné asekundarne oblasti analyzy asyntézy spoOsobilosti vyroby
automobilovych prevodoviek (obr. 4).

Globanym cie’om modeovania je ziskanie novych poznatkov pre raciondingSie
pldnovanie ariadenie spdsobilosti vyroby automobilovych prevodoviek v oblasti
kvality, vykonnosti aucinnosti jednotlivych procesov i celkového vyrobného
procesu.

Z formulacie problémov cekovénho vyrobnéno procesu vyplynula ako prioritna
oblast’ droven vyhotovenia automobilove prevodovky, t.j. technologické procesy.
V takto uréenom rédmci sa potom jedna oanalyzu asyntézu spdsobilosti
produkénych procesov nove prevodovky.

Priznacné Faktory

charakteristiky kvality

kvality automobilovych

automobilovych prevodoviek

prevodoviek

Tichy chod U Navrh avyvoj prevodovky &)
Lahké ovladanie U Materidly prevodovky O
Zretelné U Urovei vyhotovenia ()
radenie prevodovky

Dlhazivotnost U U Prevodovkovy ol O

Obr. 4 Sestnast zakladnych vazieb medzi charakteristikami kvality a faktormi
kvality automobilovych prevodoviek s uréenymi zavaznostami

@ Priorita pre model ovanie spdsobilosti produkenych procesov O - Sekundarny
problém @ - Neskimané faktory
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4 ANALYZA A SYNTEZA SPOSOBILOSTI PRODUK CNYCH
PROCESOV NOVEJ PREVODOVKY

Kvalitativna spdsobilost’ jedného procesu pre jednu charakteristiku x sa da vyjadrit’
indexom spdsobilosti (1).

Pre zohl’adnenie necentrovanosti procesu pouzijeme vzorec (2).

Cdkovu spbsobilost’ vyroby vyjadrime podidlom nezhodnych produktov pz
v produkcii za ur¢ité obdobie.

Z
Z+N

P, = (6),

kde
Z — pocet zhodnych produktov
N — pocet nezhodnych produktov

Pre vyjadrenie spbsobilosti procesov pouzivam priemerné hodnoty a odhady
strednych kvadratickych odchylok uvedenych indexov C,, zcelkového poctu

okolo 200 tisic nameranych hodnét charakteristik kvality vybranych dielcov (tab. 1,
2,3, 4).

Zéaveresna analyza indexovC, a C  je robend podra vysledkov za jednotlivé

mesiace, t.j. zpriemerov Cp a Cpk astrednych kvadratickych odchylok Scp ,
SC o ek, Ze sl opét’ vytvorené priemery a stredné kvadraticke odchylky:

(")

&)
(8)

kded je pocet kontrolovanych dielcov.
Okrem toho sa skumali g dolné hrani¢né hodnoty indexov spésobilosti:
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Cp = 3§p (9)
Pre ulahcenie skimania  zavidosti  v&etkych  sledovanych  vdicin
(Cps Co» P25 Q) nacase T st k dispozicii obrézky 5, 6, 7, 8.

Stru¢ne sa da povedat’, Ze z analyzy Udajov aich grafickéno zobrazenia vyplyva
cely rad podnetov pre syntézu novych poznatkov o pldnovani a riadeni spdsobilosti
ndbehu novg vyroby, ktora presiahne rdmec vyroby prevodoviek v tychto
oblastiach:

Uplatiiovanie indexov kvality, vykonnosti a G¢innosti.
Vyber produktov na monitorovanie spdsobilosti procesov.

Orientécia na kvalitativne dolezité, ale meng kvalitativne sposobilé procesy,
najma u dodavatel’ov.

Kritické skimanie ciel'ovych hodnét charakteristik kvality aich tolerancii.
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Tab. 3 Indexy spdsobilosti Cp mesiace 4/2001 az 2/2002

p. ¢ Néazov dielca Rozmer 4/2001 5/2001 6/2001 7/2001 8/2001 9/2001 10/2001 11/2001 12/2001 1/2002 2/2002
1 Hnaci hriade’ Ukos 30 ° 000 1,45 1,42 1,89 1,54 1,51 1,54 1,48 1,52 1,60 1,67 1,78
2 19,025 * 00 1,83 1,63 1,46 1,56 1,46 1,57 1,41 1,46 1,62 1,50 157
3 0 27,430 0% 1,49 1,41 1,60 1,41 1,42 1,57 1,60 1,52 1,65 1,60 1,64
4 77,55 %% 1,20 1,72 1,46 2,14 1,89 2,12 1,96 1,71 1,50 1,51 1,58
5 0 19,025 =00 1,37 1,51 1,50 1,63 1,36 1,57 1,58 1,58 1,61 1,65 1,64
6 0 27,430 0% 1,45 1,72 1,56 1,59 1,28 1,65 1,56 1,59 1,58 1,51 1,47
7 77,55 0% 1,33 1,50 1,54 1,20 1,96 1,56 1,21 1,68 1,62 1,20 1,64
8 Mdk 38,795 + 38,743 1,92 2,09 1,66 1,33 1,27 1,58 14 1,51 1,29 1,59 1,75
9 Mdk 36,574 + 36,521 1,95 2,67 2,11 2,32 1,07 1,47 1,62 1,45 1,11 1.8 1,92
10 Koleso 34,44 000 2,33 3,32 2,93 1,86 2,57 2,34 3,15 3,44 3,28 2,50 4,09
11 1. rychlosti 031,87 1,60 2,28 3,09 2,67 2,05 2,46 2,97 2,64 1,46 2,72 2,56
12 28,05 7 0% 2,18 2,48 2,34 2,17 2,43 2,11 2,81 2,52 3,17 2,87 2,95
13 032%° 1,90 1,86 2,10 1,92 2,06 2,26 2,55 2,32 2,33 2,36 2,64
14 Koleso 37,39 000 2,98 3,13 3,96 3,48 2,77 3,79 4,16 3,96 4,16 4,17 4,20
15 2. rychlosti ? 35.3 H7 2,06 2,27 2,41 3,30 2,84 2,23 4,10 3,05 2,96 3,70 2,86
16 Mdk - 72,49 7O 1,11 1,59 1,63 1,93 2,08 2,18 2,56 2,89 2,57 2,22 2,31
17 Mdk - 93,67 0 00® 2,04 1,60 2,85 2,25 2,87 2,73 2,97 3,02 3,06 3,72 3,31
18 Mdk - 93,468+.93,382 1,62 3,06 3,30 2,38 4,43 1,88 1,51 1,22 1,44 2,20 2,14
19 31,05 700 2,28 2,87 3,33 2,75 5,09 2,31 3,28 3,18 2,91 2,86 2,66
20 0 35,5°° 1,71 2,01 2,38 1,87 2,49 2,65 1,98 2,19 2,25 1,90 2,35
21 Pastor ok hnany (kos 30 ° * 0% 1,30 1,35 1,14 1,58 1,54 2,32 1,26 0,94 1,18 1,31 1,60
22 0 19,025 =00 1,71 2,00 2,23 2,03 1,85 1,90 1,82 1,76 2,06 1,43 2,14
23 0 28,765 * °° 1,71 1,73 1,90 1,90 1,84 2,01 1,97 1,94 2,18 2,07 2,20
24 0 19,025 * O 1,26 1,56 1,94 1,69 2,07 2,03 1,77 1,64 1,89 2,12 2,38
25 0 28,765 * *° 1,12 1,53 1,84 1,62 1,81 1,84 1,83 1,71 2,05 2,19 2,23
26 Koleso spat. chodu 0 23,05" 1,72 3,48 2,89 2,40 1,94 1,94 1,88 1,97 1,83 3,01 1,66
27 @ 20 0T TOW 1,64 2,44 1,80 2,36 2,22 2,40 2,82 2,55 2,30 2,49 2,90
28 Koleso 26,40 0% 2,07 1,91 2,21 2,47 2,22 2,26 2,82 3,17 1,26 1,61 2,58
29 3. rychlosti 03537 1,92 2,17 2,47 2,54 2,30 2,19 2,35 2,31 2,12 1,79 2,46
30 Koleso 26,40 7 1,84 1,52 2,09 2,04 1,99 1,89 2,19 1,79 1,58 1,67 2,48
31 4. rychlosti 03537 1,81 1,60 1,76 2,13 2,42 2,09 2,40 1,64 2,53 2,33 2,61
32 Koleso 26,40 0% 1,94 1,54 1,91 1,79 2,30 1,87 2,33 2,09 2,35 2,05 2,49
33 5. rychlosti 03537 1,99 2,39 2,47 1,84 1,91 1,81 2,61 1,95 1,97 2,18 2,51
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65

Tab. 4 Indexy spdsobilosti Cpk mesiace 4/2001 az 2/2002

P.& | Nézov dielca Rozmer 4/2001 5/2001 6/2001 7/2001 8/2001 9/2001 10/2001 11/2001 12/2001 1/2002 2/2002
1 Hnaci hriade’ (kos 30 ° * 0% 1,44 1,40 1,63 1,51 1,4 1,41 1,45 1,45 1,57 1,62 1,72
2 19,025 * 00 1,83 1,23 1,42 1,39 1,45 1,49 1,26 1,33 1,41 1,47 1,47
3 0 27,430 00 1,42 1,21 1,32 1,34 1,41 1,52 1,44 1,41 1,62 1,51 1,57
4 77,55 %% 0,86 1,33 1,66 1,96 1,69 1,86 1,66 1,13 1,27 1,14 1,28
5 0 19,025 =00 1,20 1,47 1,49 157 1,35 1,53 1,50 1,44 1,50 1,62 1,63
6 0 27,430 =0 1,23 1,55 1,54 1,53 1,25 1,55 1,51 1,48 1,55 1,45 1,46
7 77,55 0% 1,30 1,41 1,32 1,00 1,64 1,10 0,87 1,10 1,27 0,88 1,38
8 Mdk 38,795 + 38,743 1,43 1,33 1,34 1,25 1,08 1,57 1,20 1,27 1,14 1,34 1,60
9 Mdk 36,574 + 36,521 1,45 1,93 1,71 1,33 0,98 1,47 1,40 1,33 1,02 1,50 1,71
10 Koleso 1. rychlosti 34,44 000 2,02 2,89 2,88 1,79 2,35 3,33 2,41 3,19 3,01 2,40 3,28
11 031,87 1,14 1,73 2,62 2,27 2,38 2,18 1,99 2,21 1,45 2,58 3,81
12 28,05 7 0% 2,14 2,21 2,27 242 2,22 2,02 2,81 2,48 3,00 2,81 2,70
13 032%° 1,82 1,78 1,90 2,07 1,92 2,14 2,34 2,22 2,24 2,25 2,55
14 Koleso 2. rychlosti 37,39 000 2,94 3,06 3,79 3,40 2,67 3,83 4,01 3,80 3,99 4,01 3,99
15 03537 1,42 1,86 1,70 2,81 2,51 1,75 3,49 2,54 2,48 3,32 2,55
16 Mdk - 72,49 7O 1,09 1,53 157 1,88 2,06 2,12 2,46 2,70 2,38 2,19 2,25
17 Mdk - 93,67 0000 1,55 1,41 2,11 1,71 2,67 2,29 2,50 2,58 2,67 3,28 2,84
18 Mdk - 93,468+.93,382 1,19 2,38 1,55 1,35 3,46 1,30 0,98 0,90 1,08 1,78 1,59
19 31,05 700 213 2,73 3,01 2,75 5,02 2,28 3,06 3,07 2,90 2,40 2,07
20 0 35,5°° 1,59 1,96 2,09 1,87 2,49 2,49 1,49 2,09 2,16 1,66 1,81
21 Pastor ok hnany (kos 30 ° * 0% 1,09 1,18 1,05 1,58 1,31 1,78 1,17 0,85 1,10 1,23 1,22
22 0 19,025 =00 1,53 1,74 1,82 1,83 1,76 1,70 1,71 1,63 1,97 1,30 1,89
23 0 28,765 * *° 1,60 1,55 1,56 1,65 1,64 1,89 1,78 1,81 2,01 2,03 1,97
24 0 19,025 * O 1,15 1,47 1,58 1,38 1,90 1,88 1,71 1,51 1,78 1,95 2,15
25 0 28,765 * °° 1,09 1,33 1,56 1,42 1,67 1,64 1,72 1,62 1,98 2,04 2,03
26 Koleso spét.. chodu 0 23,05 1,71 2,98 2,49 1,91 1,68 1,93 1,75 1,95 1,77 2,90 1,22
27 @ 20 TOTTOW 1,54 2,28 1,58 2,27 2,12 2,36 2,71 2,55 2,12 2,29 2,72
28 Koleso 3. rychlosti 26,40 7% 1,53 1,48 1,72 1,34 1,44 1,51 1,89 1,74 0,98 157 2,47
29 03537 1,45 1,85 2,17 2,27 2,19 1,99 1,96 2,11 1,87 1,50 2,25
30 Koleso 4. rychlosti 26,40 7 1,72 1,37 2,09 2,02 1,94 1,76 1,93 1,79 1,49 1,44 2,11
31 03537 1,75 1,34 1,69 1,99 2,13 1,89 2,25 15 2,41 2,27 2,36
32 Koleso 5. rychlosti 26,40 0% 1,85 1,49 1,88 1,56 1,93 1,68 2,14 2,07 2,32 1,96 2,43
33 03537 1,69 1,92 2,17 1,71 1,69 1,63 2,28 1,67 1,56 1,72 2,28
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Obr. 5 Priebeh indexov spbsobilosti vyrobnych procesov reprezentativnych
komponentov prevodoviek
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5 ZAVER

Clanok je venovany rieSeniu problematiky modelovania spdsobilosti vyroby
pomocou indexov ciastkovych procesov, podielom zhodnych produktov v davkach
a prezentuje moznost’ uplatnenia sihrnnéno indexu kvality, vykonnosti a G¢innosti.

Zéoven pojedndva o charakteristikdch afaktoroch kvality automobilovych
prevodoviek zhladiska potrieb a moZznosti dbkladngSieho poznania
a model ovania spdsobilosti ich vyroby.

Automobilova prevodovka je produkt sreativne zloZitou G¢elovou funkciou,
tvoreny zna¢nym poc¢tom komponentov a pri zabezpetovani spdsobilosti je vyroby
treba zvlddnut' problematiku identifikécie spdsobilosti ceého radu rozmanitych
Ciastkovych vyrobnych procesov a ich posobenia na vysledny produkt.

Pri sli¢asng vyrobe automobilovych prevodoviek pozorujeme este dost” dolezitych
procesov s nizSou sposobilost’ou a naopak aj meng dbleZité procesy, so zbytocne
vysokou spdsobilost’ou, ¢o ma negativny vplyv na efektivnost’ vyroby.

Sohladom na nevyhnutnost Gspory vyrobnych nakladov pri sG¢asnom
uspokojovani poZiadaviek zékaznika je rieSenie problematiky spbsobilosti vyroby
trvale aktualne zvlast naliehavé je v globdnom trhovom prostredi.
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