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Vyvoj softvérovej platformy pre vypoétové stanovovanie a optimalizaciu nakladov
vyrad’'ovania jadrovych zariadeni z prevadzky na baze medzinarodného standardu ISDC
pre zaistenie bezpeéného a efektivheho vyrad'ovania

Zodpovedny rieSitel Ing. Vladimir DaniSka, PhD.
Prijemca VUJE, a.s.

Nazov pracoviska, na ktorom bol projekt rieSeny

VUJE, a.s.

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

Nie su

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

Neboli podané

NajvyznamnejSie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uved'te aj publikacie prijaté do tlace

M. Zachar et. al: Code eOMEGA - Decommissioning Costing of Nuclear Facilities Based on
the ISDC, Paper No. 17230, WM2017 Conference, March 5 — 9, 2017, Phoenix, Arizona,
USA; Poster na uvedenej konferencii bol vyhodnoteny ako ,,outstanding®;

V. Daniska, M. Zachar: Lessons learned from implementation of International Structure for
Decommissioning Costing (ISDC) of Nuclear Installations, Paper No. 17198, Poster,
WM2017 Conference, March 5 -9, 2017, Phoenix, Arizona, USA

V. Daniska et. al.: DECOMMISSIONING COSTING CODE BASED ON THE ISDC - THE
INTERNATIONAL STANDARD DECOMMISSIONING COST FORMAT, Presentation at
NUPP 2018, 2nd International conference on nuclear power plants: Structures, risk and
decommissioning. London, United Kingdom. June 11-12, 2018

V. Daniska et.al.: International Structure for Decommissioning Costing (ISDC) of Nuclear
Installations - Achievements in its Implementation, presentation at DEM 2018 - Dismantling
Challenges: Industrial Reality, Prospects and Feedback Experience, France, Avignon, 2018,
October 22-24

V. Daniska, International guidance on costing ISDC and practical implementation. Kap. 6
prijata do pripravovanej monografie "Fundamentals Critical Issues to the Success of Nuclear
Projects"”, Elsevier.

Uplatnenie vysledkov projektu
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Vytvorena univerzalna internetova platforma pre stanovovanie a optimalizaciu parametrov
vyrad'ovania jadrovych zariadeni z prevadzky na baze medzinarodného $tandardu ISDC
(International Structure for Decommissioning Costing of Nuclear Installations, OECD/NEA,
IAEA, EC, 2012) bola inStalovana na ucelovom serveri v rieSitelskej organizacii VUJE, a.s..
VUJE, a.s. sa dlhodobo zaobera pripravou a realizaciou vyradovania jadrovych zariadeni z
prevadzky. Vytvorena platforma vyznamne podpori najma oblast pripravy vyradovania.
Pomocou ISDC platformy bude mozné pripravovat optimalizované udaje o nakladoch a
pracnosti planovanych ¢innosti vyradovania, oziarenia personalu pri vykone tychto ¢innosti,
o mnozstvach radioaktivnych a inych odpadov z vyradovania, kvantifikované udaje o vplyve
na zivotné prostredie. Platforma umoZiuje efektivnu optimalizaciu planovanych systémov
pre nakladanie s radioaktivnymi a inymi odpadmi. Vystupy ISDC platformy su vo formate
ISDC, ktory je odporu¢any medzinarodnymi organizaciami v oblasti vyradovania jadrovych
zariadeni.

ISDC platformu je mozné pouZit pre akékolvek jadrové zariadenie reaktorového aj
vyznamna aplikacia ISDC platformy je priprava poslednej etapy vyradovania JE A1 v
Jaslovskych Bohuniciach, ktorej zaCiatok je planovany na rok 2025, ale s jej pripravou je
treba zacCat' s dostatoénym ¢asovym predstihom cca 5 rokov.

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

Vysledkom rieSenia projektu APVV-15-0558 je softvér eOMEGA, vytvoreny ako univerzalna
ISDC internetova platforma. Softvér sluzi na vypoctové stanovovanie a optimalizaciu
nakladov a dalSich parametrov vyradovania jadrovych zariadeni z prevadzky podfa poloziek
ISDC (International Structure for Decommissioning Costing of Nuclear Installations,
OECD/NEA, IAEA, EC, 2012) rozvinutych uzivatelom do pozadovanej trovne. ISDC je do
softvéru eOMEGA implementovana ako zaklad pre vypoctovy strom a pre prezentaciu
vysledkov. Softvér predstavuje internetovu aplikaciu pracujucu nad databazou MySQL.
Architektura rieSenia je zostava server - tenky klient, ktorym je bezny internetovy prehliadac.
Je to kompaktné rieSenie, ktoré integruje univerzalnu inventarnu databazu jadrového
zariadenia s uZivatelsky vytvorenym vypoc¢tovym stromom na baze ISDC. RieSenie je
podporované pévodnym modelom pre simulovanie toku materialov v procese vyradovania a
radioaktivity naviazanej na materialové polozky, ktory umoznuje vytvorenie Specifického
modelu pre nakladanie s radioaktivnymi odpadmi v sulade s danym projektom vyradovania
a jeho integraciu s ISDC vypoc¢tovym stromom. Vystupna strana systému generuje vystupné
ISDC formulare a harmonogram vyradovania vo formate ISDC. ISDC koncept stanovovania
nakladov spifia odporuéania medzinarodnych organizéacii (The practice for cost estimation of
nuclear facilites, OECD/NEA, No. 7237, 2015). Sucastou platformy je pévodné rieSenie na
transformaciu lubovolnych ,non-ISDC* nakladovych formatov do formatu ISDC a
pravdepodobnostna metéda Monte Carlo pre nakladové polozky, ktoré v sebe zahrriuju
neurcitosti (Addressing Uncertainties in Cost Estimates for Decommissioning Nuclear
Facilities, OECD/NEA 7344, |IAEA, 2017). Praca s ISDC internetovou platformou je
uzivatelsky komfortna. Planované ciele projektu APVV-15-0558 boli dosiahnuté.

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

Result of the project APVV-15-0558 is the software eOMEGA which was developed as the
universal ISDC internet platform. Software is used for estimation and optimisation of cost
and other parameters for decommissioning of nuclear installations according the items of
the ISDC (International Structure for Decommissioning Costing of Nuclear Installations,
OECD/NEA, IAEA, EC, 2012) extended by the user to the required level of details. ISDC is
implemented in the software eOMEGA as the base for the cost estimation calculation tree
and for presentation of results. Software is the internet application over the database
MySQL. The architecture of the solution is the structure server - thin client which is the
standard internet browser. It is a compact solution which integrates the universal inventory
database of a nuclear installation with the user developed cost estimation tree based on the
ISDC. The solution is supported by the original model for simulation of the flow of materials
within the decommissioning process and the radioactivity linked to these material items; this
model enables development of the specific model for management of radioactive waste
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according to the given decommissioning project and its integration with the ISDC cost
estimation tree. The output part of the system generates output ISDC formats and the
schedule in the ISDC format. The ISDC concept of cost estimation respect the
recommendations of international organisations (The practice for cost estimation of nuclear
facilites, OECD/NEA, No. 7237, 2015). Part of the platform is the original solution for
transformation of any “non-ISDC” cost formats to the ISDC format and the probabilistic
Monte Carlo method for estimation of cost items which involve uncertainties (Addressing
Uncertainties in Cost Estimates for Decommissioning Nuclear Facilities, OECD/NEA 7344,
IAEA, 2017). The work with the platform is user friendly. Planned goals of the project APVV-
15-0558 were achieved.
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