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Nazov a stat zahrani€éného pracoviska, ktoré spolupracovalo pri rieSeni

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

Pripravované podanie patentovej prihlaSky na "Meraci systém tepelnej odolnosti izolacii
pomocou ohrevu pretekajucim prudom” je planovana na podanie v ramci monitorovacieho
obdobia.

Najvyznamnejsie publikacie (knihy, €lanky, prednasky, spravy a pod.) zhriujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1. PACKA, Juraj - SALY, Vladimir - SULOVA, Jana. Chosen views on cable with improved
fire performance. In Materials, Methods & Technologies: [elektronicky zdroj]. Vol. 14, (2020),
s.156-164.ISSN1313-2539.

2. PERNY, Milan - SALY, Vladimir - DURMAN, Viadimir - PACKA, Juraj - KURCZ, Janos -
MIKOLASEK, Miroslav - HURAN, Jozef. Electrical response of silicon heterojunction solar
cells with transparent conductive oxide antireflective coating. In Acta Physica Polonica A.
Vol. 139, No. 1 (2021), s. 39-45.

3. PACKA, Juraj - SALY, Vladimir - PERNY, Milan. Vplyv eurépskej legislativy z oblasti
ekologie na zlozenie kablovych zmesi. In Magazin mobilita - stroje - technoldgie - ekologia.
Roc. 18, €. 1 (2023), s. 36-37. ISSN 2644-6839 )

4. PACKA, Juraj - SALY, Vladimir - CUBON, Peter - PERNY, Milan. Influence of Water on
Selected Dielectric Properties of Impregnants in the Cured State. In EPE 2024: 24th
International scientific conference on electric power engineering. Kouty nad Desnou, Czech
Republic. May 15-17, 2024. 1. ed. Ostrava: Technical University of Ostrava, 2024, S. 52-55.
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ISBN 979-8-3503-4876-7.

5. PACKA, Juraj - SALY, Vladimir — CUBON, Peter: Mechanické viastnosti plastov bez UV
stabilizacie po ich nespravnej aplikacii, Casopis ENERGETIKA, odborny dvojmesacnik,
ISSN: 0375-8842 , Ceska republika, 2024. V tlagi.

6. KURCZ, Janos - PONICAN, Jan - CHUDY, Michal - SALY, Vladimir - JANICEK, Frantiek
- GEBURA, Marek. Dynamic changes of photovoltaic power plants power supply. In
Elektroenergetika 2022 [elektronicky zdroj]: 11th International Scientific Symposium on
Electrical Power Engineering. Stara Lesna, Slovak Republic. September 12-14, 2022.
KoSice: Technical University of KoSice, 2022, S. 251-255. ISBN 978-80-553-4104-0.

7. VALACH, Rastislav, PACKA, Juraj: Suhrnna zavere¢na sprava VUKI 3/24 z jula 2024.

Uplatnenie vysledkov projektu

Vysledky projektu sa vyuZiju pri navrhu, pri vyrobe, ako aj pri overovani a skusani kablov
pouzivanych v beznych prostrediach ako aj v naro€nych podmienkach kritickej energetickej
a datovej infrastruktury v zmysle sucasne platnej narodnej a eurdpskej legislativy.

Budu zdrojom podkladov pri tvorbe a uprave noriem a legislativnych nariadeni v ramci
narodnych a medzinarodnych predpisov, ktoré by mali viest k zvySeniu bezpecnosti pri
projektovani a realizacii kablovych tras. Snahou bude v ramci novozakladanej komisii
"Kable" pri Urade pre normalizaciu, metroldgiu a skugobnictvo Slovenskej republiky
implementovat’ ziskané poznatky a skusenosti aj do legislativneho ramca.

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

V ramci projektu boli vo VUKI, a.s. a FEI STU testované a porovnavané povodne typy
kéblov s kablami, ktoré spifiaju prisne environmentalne poziadavky po zavedeni EU
regulacii (RoHS, REACH). Vysledky termooxidacného urychleného starnutia realizované vo
VUKI, a.s. mierne preferuju nové kon$trukcie kablov v bezhalogénovom vyhotoveni (HFFR),
pricom sledované vlastnosti boli mechanické vlastnosti podla STN EN 60811-501 a meranie
izolacného odporu zil. Na druhej strane merania skimanych vzoriek kablov po prirodzenom
2 ro¢nom starnuti (paralelne umiestnené na streche VUKI, a.s. a na streche FEI STU)
poukazali na signifikantny pokles mechanickych vlastnosti pre su¢asné konstrukcie
bezhalogénovych kablov s predpisanou oranzovou farbou bez UV stabilizacie. Merania
vybranych dielektrickych vlastnosti po prirodzenom starnuti a nasledujucich dalSich
zatazovych skuskach realizované na FEI STU vykazuju stabilitu vlastnosti pri vSetkych
meranych vzorkach kablov. Vzorky bezhalogénovych kablov ale dosahovali lepSie absolutne
hodnoty meranych vlastnosti v porovnani s PVC kablami a to najma vzorka s XLPE
izolaciou. Testy na zostavenom prototype experimentalnej aparatury na testovanie
napatovej odolnosti zZil kablov pri zvySenej teplote preukazali vy$Siu odolnost’ voci
kombinovanému namahaniu pri Zilach s bezhalogénovou izolaciou v porovnani so vzorkami
2l z PVC zmesi. Tieto vysledky vyznamne preferuju kable s bezhalogénovymi izolaciamiz
hladiska lepSej odolnosti vo€i zvySenym prevadzkovym teplotam, ktoré mézu byt
spdsobené kratkymi tsekmi's réznou tepelnou vodivostou pozdiz kablovej trasy. Mozné
dosahované teploty kablov v beznych stavebnych materidloch boli v rdmci projektu
testované na zostavenom meracom pracovisku na FEI STU. V ramci testovania materialov
boli hodnotené materialy na izolacie a plaste kablov kablov v ramcisimulacie prostredi
jadrovych elektrarni. Bolo potvrdené, Ze aj v tomto pripade kombinacia nedovoleného
torzného namahania a zvySenej lokalnej teploty méze viest Casom k poskodeniu kablov.
Toto sa aj v praxi potvrdilo vadami na materialoch kablov nainstalovanych v realnom
prostredi. Z toho dévodu bol vypracovany manual pre inStalaciu kablov s novymi materialmi
so zdoraznenim rizik pri inStalacii, ktoré by ¢asom mohliviest’ k poSkodeniu kablov. Taktiez
vznikli doporu€enia pre pripady, kde sa neda vyhnut' predpisom vyrobcu ohfadom UV
ochrany, polomeru ohybu a lokalne zvySenej teploty a hlavne ich kombinacie, aby v takomto
pripade boli indtalované kable s pridanymi UV stabilizatormi a sietovanymi izolanymi a
plastovymi materialmi, ktoré vykazuju vysSiu odolnost aj proti takymto faktorom.

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

As a part of the project, VUKI, a.s. and FEI STU tested and compared original types of
cables with cables that meet strict environmental requirements following the introduction of

Formular ZK, strana 2/3



EU regulations (RoHS, REACH). The results of thermo-oxidative accelerated aging
conducted at VUKI, a.s. slightly favor new cable designs in halogen-free versions (HFFR),
based on the monitored mechanical properties according to STN EN 60811-501 and
measurements of the insulation resistance of the wires. On the other hand, measurements
of the tested cable samples after natural 2-year aging (placed in parallel on the roof of VUKI,
a.s. and the roof of FEI STU) showed a significant decrease in mechanical properties for
current halogen-free cable designs with the prescribed orange color without UV stabilization.
Measurements of selected dielectric properties after natural aging and subsequent
additional load tests carried out at FEI STU indicate the stability of properties for all
measured cable samples. However, the halogen-free cable samples achieved better
absolute values of the measured properties compared to PVC cables, especially the sample
with XLPE insulation. Tests on the assembled prototype of the experimental apparatus for
testing the voltage resistance of cable cores at elevated temperatures showed higher
resistance to combined stress in cores with halogen-free insulation compared to cores made
from PVC mixtures. These results significantly favor cables with halogen-free insulation in
terms of better resistance to elevated operating temperatures that can be caused by short
sections with different thermal conductivity along the cable route. The possible temperatures
reached by cables in common building materials were tested as part of the project at the
set-up measuring station at FEI STU. Within the framework of materials testing, materials for
the insulation and sheaths of cables were evaluated as part of a simulation of nuclear power
plant environments. It was confirmed that even in this case, the combination of
impermissible torsional stress and increased local temperature can lead to cable damage
over time. This has also been confirmed in practice by defects in cable materials installed in
real environments. For this reason, a manual was developed for the installation of cables
with new materials, emphasizing the risks during installation, which could lead to cable
damage over time. Recommendations were also made for cases where it is impossible to
avoid the manufacturer's regulations regarding UV protection, bending radius, and locally
increased temperature, especially their combination. In such cases, cables with added UV
stabilizers and cross-linked insulating and sheathing materials, which show higher
resistance even against these factors, are recommended.
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