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Nazov projektu Eviden¢né ¢islo projektu APWV-19-0367

Ramec Integrovaného pristupu riadenia procesnej bezpeénosti pre Inteligentny podnik.

Zodpovedny riesitel prof. Ing. Hana Paéaiova, PhD.
Prijlemca Technicka univerzita v Kosiciach - Strojnicka fakulta

Nazov pracoviska, na ktorom bol projekt rieSeny

Katedra bezpecnosti a kvality produkcie, Strojnicka fakulta, Technicka univerzita v KoSiciach

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

1. ORAVEC, Milan - SEDLAKOVA, Jana - KOTIANOVA, Zuzana - LIPOVSKY, Pavol -
DRAGANOVA, Katarina - SMELKO, Miroslav: Spomalenie procesu alkoholového kvasenia
tienenim lokalneho magnetického pola Patent §.289075/ - Banskéa Bystrica: UPV SR -
2021. - 5s. SpoOsob pristupu: https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/50027 -
2020

2. ORAVEC, Milan - PACAIOVA, Hana - KOTIANOVA, Zuzana - LIPOVSKY, Pavol:
Zariadenie pre minimalizovanie ohrozeni rotujucimi feromagnetickymi a elektrickymi prvkami
Patentova prihlaska &.50047-2022/ - Banska Bystrica: UPV SR - 2022. Spésob pristupu:
https://wbr.indprop.gov.sk/WWebRegistre/Patent/Detail/50047-2022

Najvyznamnejsie publikacie (knihy, €lanky, prednasky, spravy a pod.) zhriiujice
vysledky projektu — uved'te aj publikacie prijaté do tlace

1. PACAIOVA, Hana - ANDREJIOVA, Miriam - BALAZIKOVA, Michaela - TOMASKOVA,
Marianna - GAZDA, Tomas - CHOMOVA, Katarina - HIJJ, Jan - SALAJ, Lukas: Methodology
for Complex Efficiency Evaluation of Machinery Safety Measures in a Production Organization
/ -2021. In: Applied Sciences. - Basel (Svajgiarsko) : Multidisciplinary Digital Publishing
Institute Roc¢. 11, €. 1 (2021), s. [1-16] [online]. - ISSN 2076-3417 (online) Spdsob pristupu:
https://www.mdpi.com/2076-3417/11/1/453/htm.

2. TOMASKOVA, Marianna - BALAZIKOVA, Michaela - MARASOVA, Daniela: Risks
associated with leakage of chemicals during fumigation / - 2021. In: Przemyst Chemiczny =
Chemical Industry. - VarSava (Polsko) : SIGMA-NOT Ro¢€. 100, €. 2 (2021), s. 139-148 [print].
- ISSN 0033-2496 Spdsob pristupu: https://sigma-not.pl/publikacja-130370-ryzyko-zwiazane-
z-wyciekiem-chemikalidw-w-trakcie-fumigacji-przemysl-chemiczny-2021-2.html.

3. PAQAIOVA, Hana - KORBA, Peter - HOVANEC, Michal - GALANDA, Jozef - SVAB, Patrik -
LUKAC, Jan: Use of simulation tools for optimization of the time duration of winter
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maintenance activities at airports / - 2021. In: Sustainability. - Bazilej (Svaj¢iarsko) :
Multidisciplinary Digital Publishing Institute Ro¢€. 13, €. 3 (2021), s.[1-14] [online]. - ISSN
2071-1050 (online) Spésob pristupu: https://doi.org/10.3390/su13031095 .

4. TURISOVA, Renata - PACAIOVA, Hana - KOTIANOVA, Zuzana - NAGYOVA, Anna -
HOVANEC, Michal - KORBA, Peter: Evaluation of eMaintenance Application Based on the
New Version of the EFQM Model / - 2021. In: Sustainability. - Bazilej (Svaj¢iarsko) :
Multidisciplinary Digital Publishing Institute Roc€. 13, €. 7 (2021), s.[1-15] [online]. - ISSN
2071-1050 (online) Spésob pristupu: https://doi.org/10.3390/su13073682.

5. ORAVEC, Milan - LIPOVSKY, Pavol - SMELKO, Miroslav - ADAMCIK, Pavel - WITOS,
Miroslaw - KWASNIEW SKI, Jerzy: Low-Frequency Magnetic Fields in Diagnostics of Low-
Speed Electrical and Mechanical Systems/ -2021. In: Sustainability. - Bazilej (Svaj¢iarsko):
Multidisciplinary Digital Publishing Institute Roc€. 13, €. 16 (2021), s.[1-23] [online]. - ISSN
2071-1050 (online) Spésob pristupu: https://doi.org/10.3390/su13169197.

6. MARKOVA, Iveta - ORAVEC, Milan - SVENTEKOVA, Eva - OSVALDOVA, Linda - JURC,
Daniel: Magnetic Fields of Devices during Electric Vehicle Charging: A Slovak Case Study/ -
2021. In: Symmetry : Open Access Journal. - Bazilej (Svajéiarsko) : Multidisciplinary Digital
Publishing Institute Ro¢. 13, €. 11 (2021), s. [1-16] [online]. - ISSN 2073-8994 (online)
Spdsob pristupu: https://scholar.google.com/scholar_url?url=https://www.mdpi.com/2073-
8994/13/11/1979/pdf&hl=en&sa=X&d=4987801634501787654&ei=al90Ydb7JYP2yASq-
aXQCA&scisig=AAGBfm1_dboJiucKt7504yHu58ar_b5grQ&oi=scholaralrt&hist=6YsroK4AAA
AJ:3898255345569722200:AAGBfM2xX0yk_0oSTCNw420fpH5ApO2undg&htmi=&folt=cit&fol
s=.

7.CZERWINSKA, Karolina - PACANA, Andrzej - ZWOLENIK, Paulina - PACAIOVA, Hana -
CHOMOVA, Katarina - FIRMENTOVA, Katarina: Use of quality management methods to
analyze problems in the tinning process of aluminum pistons / - 2021. In: Przemyst
Chemiczny = Chemical Industry. - VarS§ava (Polsko) : SIGMA-NOT Ro¢€. 100, €. 3 (2021), s.
246-249 [print]. - ISSN 0033-2496

8.ONOFREJOVA, Daniela - BALAZIKOVA, Michaela - GLATZ, Juraj - KOTIANOVA, Zuzana -
VASKOVICOVA, Katarina: Ergonomic Assessment of Physical Load in Slovak Industry Using
Wearable Technologies / - 2022. In: Applied sciences. - Bazilej (Svajéiarsko) :
Multidisciplinary Digital Publishing Institute Ro€. 12, €. 7 (2022), s.[1-16] [online]. - ISSN
2076-3417 (online) Spésob pristupu: https://doi.org/10.3390/app12073607.

9. TOMASKOVA, Marianna - POKORNY, Jifi - KUCERA, Petr - BALAZIKOVA, Michaela -
MARASOVA, Daniela ml.: Fire Models as a Tool for Evaluation of Energy Balance in Burning
Space Relating to Building Structures / - 2022. In: Applied sciences. - Bazilej (Svajéiarsko) :
Multidisciplinary Digital Publishing Institute Ro¢€. 12, €. 5 (2022), s.[1-15] [online]. - ISSN
2076-3417 (online) Spbsob pristupu: http://dx.doi.org/10.3390/app12052505.
10.BALAZIKOVA, Michaela - PACAIOVA, Hana - TOMASKOVA, Marianna: A Proposal for
Risk Assessment of Low-Frequency Noise in the Human—Machine—-Environment System / -
2023. In: Appl. Sci. 2023, 13, 13321. https://doi.org/10.3390/app1324 13321

11. TOMASKOVA, Marianna - KRAJNAK, Jozef: Features and sustainable design of
firefighting safety footwear for fire extinguishing and rescue operations / - 2023. In:
Sustainability. - Bazilej (Svajéiarsko) : Multidisciplinary Digital Publishing Institute Rog. 15, &.
20 (2023), s.[1-21] [online]. - ISSN 2071-1050 (online) Spdsob pristupu:
http://dx.doi.org/10.3390/su152015108. . ;

12. TOMASKOVA, Marianna - PACAIOVA, Hana - MARASOVA, Daniela ml. - AMBRISKO,
Lubomir - POKORNY, Jifi - DURIS, Luka$ - HABALA, Ivan: Fire safety study of flat
polyurethane belts / - 2023. In: Przemyst Chemiczny = Chemical Industry. - VarSava (Polsko)
: SIGMA-NOT Ro€. 102, €. 4 (2023), s. 384-389 [print]. - ISSN 0033-2496 Spdsob pristupu:
http://dx.doi.org/10.15199/62.2023.4.8.

13. KOCA, Ferdinand - PACAIOVA, Hana - TURISOVA, Renata - SUTOOVA, Andrea -
DARVASI, Peter: The methodology for assessing the applicability of csrinto supplier
management systems / - 2023. In: Sustainability. - Bazilej (Svaj€iarsko) : Multidisciplinary
Digital Publishing Institute Ro€. 15, €. 17 (2023), s. [1-25] [online]. - ISSN 2071-1050 (online)
Spdsob pristupu: http://dx.doi.org/10.3390/su151713240.

14. BETUS, Miroslav - TOMASKOVA, Marianna - SOFRANKO, Marian - PACAIOVA, Hana -
ONDOV, Marek: Fires from electrical initiators and released chemicals from combustible
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materials / - 2024. In: Przemyst Chemiczny = Chemical Industry. - Var§ava (Polsko) : SIGMA-
NOT Roc¢. 103, €. 3 (2024), s. 422-428 [print]. - ISSN 0033-2496 Spbsob pristupu:
http://dx.doi.org/10.15199/62.2024.3.13.

15. PACAIOVA, Hana — TURISOVA, Renata — GLATZ, Juraj —- ONOFREJOVA, Daniela:
Sustainability assessment of machinery safety in a manufacturing organization using ahp and
cart methods / - 2024. In: Sustainability, Ro¢. 16, €. 9, s. 3718.

16. ONOFREJOVA, Daniela — ANDREJIOVA, Miriam — PORUBCANOVA, Denisa —
PACAIOVA, Hana, SOBOTOVA, Lydia: A Case Study of Ergonomic Risk Assessmentin
Slovakia with Respectto EU Standard / - 2024. In: International Journal of Environmental
Research and Public Health (WJERPH) 21(6):666 DOI: 10.3390/ijerph21060666.

Uplatnenie vysledkov projektu

Vysledky projektu s nazvom ,Ramec Integrovaného pristupu riadenia procesnejbezpecénosti
pre Inteligentny podnik boli prezentované v:

1.02 Pocet publikacii v zahrani¢nych karentovanych casopisoch - 16

1.06 Pocet vedeckych prac publikovanych v recenzovanych vedeckych ¢asopisochv SR -
27

1.07 PocCet vedeckych prac publikovanych v recenzovanych vedeckych ¢asopisoch v
zahranici - 11

1.08 Pocet vedeckych prac publikovanych v nerecenzovanych odbornych ¢asopisoch a
zbornikoch v SR - 39

1.09 Pocet vedeckych prac publikovanych v nerecenzovanych odbornych ¢asopisoch a
zbornikoch v zahranici -10

1.11 PocCet vedeckych monografii (rozsah publikacie min. 3 autorské harky) v zahranici - 1
1.12 VlysokoSkolské uCebnice vydané v SR - 3

Struéné zhrnutie vysledkov 6 etap rieSenia projektu PATH4ME je mozné definovat
nasledovne:

1.Hibkova analyza odbornych pristupov a ndzorov na holisticky pristup riadenia bezpe&nosti
v procesoch so zameranim na trendy digitalizacie (digitalnej transformacie) v priemyselnych
podnikoch

— uplatnenie vysledkov pri teoretickom spracovani navrhov a posudeni identifikovanych
medzier (GAP analyza) v riadeni BOZP — procesny pristup.

2.Boli analyzované procesy a nastroje pre priemyselné podniky, vysledky boli publikované v
monografii (Oravec, 2022) a na dalSich vedeckych medzinarodnych podujatiach (napr. Glatz
a kol. 2022, Onofrejova a kol., 2023). Vysledkom vyskumu boli zhodnotené kvalitativhe
metody a nastroje manazérstvarizik v priemyselnych podnikoch, najma chemickych,
hutnickych a petrochemickych — overenie a hodnotenie strojovej bezpe¢nosti (publikované v
CC, Pacaiova a kol. 2021, 2022)

— uplatnenie vysledkov pri praktickom overovani a porovnavani komplexnosti riadenia BOZP
v podnikoch ako baza pre navrh Struktury modelu PATH4AME.

3.Holisticky pristup vyZzadoval vytvorenie ramca a nastrojov pre rozhodovanie a riadenie
rizik v procesnej bezpec€nosti. Boli analyzované nastroje (piliere) 14.0 (Industry 4.0) a ich
vyuzitie v riadeni bezpeénosti procesov. Boli publikované &lanky (napr. Turisova 2021,
Pacaiova, 2022), ktoré kritizovali pripravenost na digitalnu transformaciu v podnikoch a ich
dopad na bezpecnost procesov. Vyskum v ramci tejto etapy bol smerovany k vytvoreniu
zakladnej Struktury modelu a jeho hlavnych prvkov (Balazikova 2023, Pacaiova 2023).
Jednotlivé ramce boli definované a v su€asnosti sa vytvara ich Struktura tak, aby bolo
mozné stanovit’ zakladné piliere modelu pri zohladneni typu procesu (fahky a tazky
priemysel) a hodnotenie plnenia pozZiadaviek definovanych ramcom (kritériami bezpecnosti)
— uplatnenie vysledkov pri zavere€nom formovani Struktury modelu PATH4ME.

4.Boli analyzované trendy a pozZiadavky na velké korpora¢né spolo¢nosti - zodpovedné
nielen za environmentalnej dopady u svojich globalnych obchodnych partnerov (napr.
dodavatelia, poskytovatelia logistiky a sprostredkovatelia) ale aj za ich pristupy v riadeni
zamestnancov. Ako sucast Standardizacie postupov modelu boli vytvorené kritéria
zohladriujuce poziadavky na spolo¢ensku zodpovednost' (udrzatefnost) a ich prienik s
poZiadavkami na zlepSovanie manazérskych systémov v danom podnikatelskom prostredi
(Citka, 2023, Glatz, 2023, Markulik, 2023)

— uplatnenie vysledkov vyskumu v 5 organizaciach do finalneho definovania holistického
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ramca Struktury, hodnotiacich kritérii modelu PATH4ME.

5.Vytvorenie softvérovej aplikacie na zaklade navrhnutej holistickej koncepcie a jej
spracovanie — uplatnenie vysledkov na overenie funkénosti modelu vo vyrobnej organizacii.
6.Validacia a hodnotenie postupne implementovanych skumani pomocou vytvorenej
aplikacie PATH4ME v priemyselnych podnikoch ma v su¢asnosti Siroke uplatnenie. Vyuzitie
modelu umoZzriuje jednak posudit’ interné ale aj externé vplyvy pésobiace na komplexnu
uroven riadenia BOZP. Umoziiuje hodnotit’ previazanost manazérstva BOZP s dalSimi
manazeérskymi systémami— ¢im sa stava praktickym nastrojom na zniZovanie
manazérskych rizik

— uplatnenie vysledkov vyskumu je mozné hodnotit’ ako praktickeé, tak aj z hladiska dalSieho
vyskumu tejto oblasti inSpirativne a komplexné ako podpora pre zlepSovanie celkoveho
riadenia priemyselnych organizacii.

Teoreticka baza vysledkov vyskumu umoznila jednak Specifikovat kritéria pre holisticky
pohfad manazérstva BOZP, na druhej strane vSak chapat BOZP ako sucast externych a
internych procesov s ohlfadom na viackriterialne rozhodovanie manazmentu — vyvoj novych
metodik a pristupov posudzovania urovne manazérstva na baze rizik.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Ciele projektu s nazvom ,Ramec Integrovaného pristupu riadenia procesnej bezpecnosti pre
Inteligentny podnik (PATH4ME), napriek ur¢. obomedzeniam pocas pandémie COVID19
(napr. cestovanie) boli priebezne plnené a dosahované na vysokej urovni, o Eom svedci
celkovo 16 vedeckych ¢lankov v zahrani¢nych karentovanych ¢asopisoch po¢as celej doby
rieSenia. Od zaciatku projektu, boli aktivity zamerané na skimanie rieSenia strojovych
zariadeni a stratégiu ich bezpec€nosti, najma v organizaciach s tendenciou zavadzania
principov Industry 4.0. GAP analyza vychadzala zo zakladnych predpokladov a hodnoteni
poziadaviek na bezpecnost strojov (Smernica 2006/42/ES a poziadavky harmonizovanych
noriem). Bolo posudenych cca 160 strojovych zariadeni na 5 vyrobnych prevadzkach. Z
hladiska komplexnosti riadenia BOZP bola analyzovana aj uroven riadenia udrzby v
automobilovom priemysle, kedZe vyvoj integracie procesov vyznamny najma v tejto
priemyselnej oblasti. Bola vytvorena metodika skimania aplikacie SMART Maintenance v
priemyselnych odvetviach na zaklade novej verzie modelu EFQM 2019. Empiricky vyskum
na nahodne vybranej vzorke vrcholovych manazérov réznych slovenskych organizacii
ukazal, Ze vnimaju pripravenost svojich organizacii v oblasti integrovanej bezpe€nosti na
lepSej urovni, nez pripravenost riadenia udrzby transformovat sa v zmysle poziadaviek 14.0.
Dalsou vyznamnou vyskumnou aktivitou projektu bolo skiimanie &loveka a jeho &innosti v
inteligentnom podniku. V ramci projektu bol zakupeny systém CAPTIV, umoznujuci
kvantitativne hodnotit' pracovnu zataz €loveka (montazne €innosti, kontrola kvality a pod.).
Cela Struktura modelu PATH4AME, v podobe softvérovej aplikacie je postavena na
holistickom riadeni s ohfadom na bezpeénost a ochranu zdravia ¢loveka ale aj s ohladom
na poziadavky na manazérstvo zaloZzené na komplexnom posudeni podnikatelskych rizik.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

The goals of the project entitled "Integrated Process Safety Management Approach
Framework for the Smart Enterprise (PATH4ME), despite the restrictions during the
COVID19 pandemic (e.g. travel) were continuously met and achieved at a high level, as
evidenced by a total of 16 scientific articles in foreign quarantined journals during the entire
solution period. Since the beginning of the project, activities have been focused on
investigating the solution of machinery and their safety strategy, especially in organizations
with a tendency to introduce Industry 4.0 principles. The GAP analysis was based on the
basic assumptions and assessment of machine safety requirements (Directive 2006/42/EC
and requirements of harmonized standards). Approximately 160 machines at 5 production
facilities were assessed. From the point of view of the complexity of OSH management, the
level of maintenance management in the automotive industry was also analyzed, since the
development of process integration is particularly important in this industrial area. A
methodology was created for investigating the application of SMART Maintenance in
industrial sectors based on the new version of the EFQM 2019 model. Empirical research on
a randomly selected sample of top managers of various Slovak organizations showed that
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they perceive the readiness of their organization in the field of integrated safety at a better
level than the readiness of maintenance management to transform in accordance with the
requirements of 14.0. Another important research activity of the project was the study of man
and his activities in an intelligent enterprise. As part of the project, the CAPTIV system was
purchased, allowing quantitative assessment of human workload (assembly activities,
quality control, etc.). The entire structure of the PATHAME model, in the form of a software
application, is based on holistic management with regard to the safety and protection of
human health, but also with regard to management requirements based on a
comprehensive assessment of business risks.
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