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V ¢om vidite uplatnenie
vysledkov projektu:

Bola navrhnuta a v laboratérnych podmienkach verifikovana metéda na uréenie zostatkového
vykonu vyhoreného jadrového paliva, tato metdda je principialne nova a moze sa stat’ alternativou
k doteraz jedinému celosvetovo pouzivanému spbsobu. Vysledky projektu mbézu vyuzivat
organizacie, ktoré sa zaoberaju vyhorenym jadrovym palivom. Posilni sa dévera k tymto
organizaciam a zvysSi bezpecénost a preukazatelnost procesov pri zaobchadzani s palivom.




A
ﬁ A PV V Agentura na podporu vyskumu a vyvoja
\ Mytna 23, P.0.BOX 346, 814 99 Bratislava
Charakteristika vysledkov

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:
Hlavnym ciefom projektu bol navrh novej metodiky ur€ovania zostatkového vykonu vyhoreného jadrového
paliva v prepravnych kontajneroch. Doteraz sa celosvetovo pouziva metdda zalozena na jadrovo-fyzikalnom
vypocte, opisujucom diferencialnymi rovnicami rozpad nuklidov. Presnot tejto metddy je okolo 15 %. Projekt
ponukol principialne novy pristup, kde sa kontajner matematicky modeluje ako tepelna sustava
a z nameranych priebehov teplét je mozné stanovit zostatkovy vykon. Takato alternativa je pre prax
nesmierne dolezita, pretoze snahou prevadzkovatelov jadrovych zariadeni je verifikovat parametre
minimalne dvomi nezavislymi metdédami. V ramci projektu boli stanovené nasledovné ciele:

1. Modelovanie kontajnera ako tepelnej sustavy

2. Navrh metodiky na urCenie zostatkového vykonu (ako alternativy k doteraz pouzivanej metode)

3. Navrh a implementacia softvéru na podporu metodiky

4. Verifikacia metodiky
Ciele boli splnené. Bol vytvoreny matematicky model kontajnera, ktory umozriuje stanovit’ zostatkovy vykon
na zaklade nameranych priebehov teplét plasta kontajnera a dalSich meratelnych veli¢in. Bolo stanovené,
akym spdsobom sa ma simulovat vykon kontajnera (vyhrevnymi Spiralami), ¢o a ako je potrebné merat,
pocas akych obdobi a s akou frekvenciou. Specifikacie sa tykali spdsobu vykonavania a technického
zabezpecCenia jednotlivych €innosti. Boli realizované potrebné merania. Bol tiez definovany spésob
narabania s nameranymi udajmi, spdsob ich archivovania, vyhodnocovania a vizualizacie. Bola vytvorena
podporna softvérova aplikacia.
Metodika bola verifikovana na kontajneroch bez paliva, do ktorych bol privadzany vykon formou vyhrievania.
Relativna chyba skuto&ného a vypocitaného vykonu bola mensia ako 1 %.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

The main goal of the project was a design of a new methodology for the determination of residual power of
the burned-out nuclear fuel in transport containers. The present world-wide used method bases on nuclear
computations, which describe the nuclides destruction. The precision of used method is approximately 15 %.
The project offered fully new approach. The transport container is mathematically modelled as thermic
system. The residual power is then specified from measured temperatures. This alternative method is very
important for the praxis, because the fuel operators need to verifications all fuel parameters by two or more
independent methods. The following goals were given in the project:

1. container modelling as thermical system

2. methodology design for residual power of spent fuel estimation (new alternative to present method)

3. design and implementation of the software

4. methodology verification
The goals were fulfilled. The mathematical model of container was designed. The model allows to
determinate the residual power from measured container’s temperatures and from other measurable values.
It was given, by which way the power of container should be simulated (by heating spirals), what and how
should be measured, in which periods and with which frequency. The ways of processes performance and
the technical equipment were specified and all necessary measurements were executed. The ways of data
processing, storing, evaluating and visualisation were defined. The supporting software application for these
processes was developed.
The methodology was verified for container without fuel. The container was heated by electrical power. The
percentage error of real and computed power was less than 1 %.
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