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VALIDATION OF PROTOTYPE FOR VISCOSITYMEASUREMENT 
OF MOLTEN CORIUM 

Matej Leško 

Faculty of Mechanical Engineering, Czech Technical University in Prague 

In a severe reactor accident with core meltdown, corium is produced Corium is a lava like mixture of 

molten nuclear fuel and other materials that it gets in contact with such as fuel rod covering, internal 

reactor parts or concrete For better modelling of such accidents, it is important to know the properties 

of the corium, in particular its viscosity, which is very difficult to detect experimentally because of the 

high temperature of the liquid corium (the melting temperature of UO 2 is approximately 2830 C) One 

solution to this problem is the use of viscosimeter with rotor made of heat resistant tungsten.  

The topic of this work is the experimental verification of the functionality of a viscometer prototype 

in particular its rotor) designed to measure the viscosity of a molten corium mixture The rotor of the 

viscometer is planned to be made of difficult to machine tungsten, and therefore a new design in the 

form of 2 easy to make eccentrically positioned pins was created 
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QUALITY CONTROL FOR 4D ECTRACRANIAL STEREOTAXIC 
RADIOTHERAPY TREATMENT GUIDED BY CONE BEAM CT 

Marcos Carrilo, Mercedes del Pilar 

 
National University of San Marcos, Peru 

 

The treatment of patients with early-stage lung cancer with surgery is the first choice, and in the 

medical literature it is described that partial lung resection to treat metastases prolongs survival and 

may achieve a cure in some patients, but not all patients can benefit from this treatment. The 

therapeutic options for these medically inoperable patients, then extracranial stereotaxic 

radiotherapy emerges as an alternative and effective treatment. In order to increase the precision and 

safety of this technique at the National Institute of Neoplastic Diseases (INEN), extracranial stereotaxic 

radiotherapy has been implemented through 4D verification guided by Cone Beam, of an Elekta brand 

Infinity linear accelerator. , which allows, thanks to the XVI 4D System, the acquisition of 4D 

tomographic images in the accelerator, and in this way monitor the movement of the tumor, defining 

a maximum amplitude of the movement of the tumor before treatment, thus damaging less healthy 

lung volume. The objective of this study is to describe the technique of extracranial stereotaxic 

radiotherapy of lung injury using a 4D verification system.



NUCLEAR DAYS 2023 
UNIVERSITY OF WEST BOHEMIA IN PILSEN, CZECH REPUBLIC 

 

9 

  



NUCLEAR DAYS 2023 
UNIVERSITY OF WEST BOHEMIA IN PILSEN, CZECH REPUBLIC 

 

10 

LEIDENFROST EFFECT AND THE HIGH HEAT FLUX COOLING 
IN TOKAMAKS 

Marek Nejman 
Faculty of Mechanical Engineering, Czech Technical University in Prague 

The Leidenfrost effect is experimentally examined in relation to the boiling crisis and the critical heat 

flux of tokamak cooling channels. The presence of insulating vapour layer between heated wall and 

coolant represents a leading limitation of designing the water cooled reactor components [1][2]. The 

theoretical part of this bachelor thesis provides an overview of nuclear fusion development with focus 

on major engineering challenges. The practical part consists of series of experimental measurements 

of the Leidenfrost effect under variable conditions.  
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PERSPECTIVE FUELS FOR NUCLEAR REACTORS 

Ondřej Novák 

University of west Bohemia 

Nuclear fuel is aaspecial chemical compound that is the key to sustain a nuclear chain reaction 

Radioactive materials that can be fissioned especially uranium and plutonium, are used to make 

anuclear fuel Currently used fuels are uranium oxide and MOX ("Mixed Oxide") fuels, mainly because 

of their high melting point and radiradiationstability The problem with these currently used fuels is 

the low thermal conductivity and the high cost of producing MOX fuels In the future, these fuels could 

be replaced by pperspectivefuel materialsthat achieve better physical and chemical properties 

andandreduce nuclear fuel consumptionin nuclear power plants 
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NUCLEAR POWER AND NON-ELECTRIC APPLICATIONS: 
DIVERSIFYING EUROPE'S ENERGY LANDSCAPE 

Adjoa Amponfi 

University of Ghana, Legon 

The energy landscape in Europe is continuously evolving, and the dominance of energy sources can 

change over time due to policy shifts, technological advancements, and changing market conditions. 

The energy crisis in Europe has been accumulated by a lot of factors and areas; political to 

environmental.  
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CORROSION OF STRUCTURAL MATERIALS IN MOLTEN SALT 
ENVIROMENTS 

Anna Golubko, Jana Rejková, Marie Kudrnová 

University of Chemistry and Technology, Department of Power Engineering, Prague, Czech Republic 

Molten saltaltmixtures, such as chlorides, nitrates, nitrites and carbonates, are well knowknownfor 

theirtheirhigh heat capacities and low melting points SaidSaidsaltsare mostmostly usedin CSP 

(Concentrated Solar Power) and TES (Thermal Energy Storage) systems but also in MSR (Molten Salt 

Reactors The aforementioned technologies are heavily researched, or already utilized in the global 

energy field The requirements for the construction materials are however high, and not all alloys can 

withstand such conditionsconditions. ThisThisposterprovides information about the research findings 

reported in thethediploma thesis of the same name  
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STUDY ON NEUTRONIC AND THERMOHYDRAULIC OF LEAD 
COOLED REACTOR WITH URANIUM NITRIDE FUEL 

Ondřej Lachout 

Czech Technical University, Faculty of Nuclear Sciences and Physical Engineering, Department of 

Nuclear Reactors, Czech republic. 

The objective of the project aims to design a passively safe lead-cooled Gen-IV reactor with  

(U0.95-xPuxAm0.05)N fuel. The initial phase of the study involves fuel geometry determination for the 

cladding to survive a transient temperature of 1000 K for 200 s using an analytical approach. 

Subsequently, fuel composition is adjusted by Pu concentration to reach minimum reactivity swing for 

BUFIMA= 6 % using a neutronic code Serpent2. Critical mass and number of fuel rods were determined 

for the system to by critical. Consequently, conversion ratio, minor actinide burning rate, and 

reactivity coefficients, such as Doppler constant, temperature reactivity coefficients, axial and radial 

reactivity coefficients were calculated. Furthermore, UTOP and ULOF transients were simulated and 

analysed using BELLA software. The whole calculation process was iterative to obtain the most 

relevant results.  
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NEUTRONIC ANALYSIS OF A HEAT-PIPE COOLED REACTOR 

Josef Sabol, Jan Frýbort 

Faculty of Nuclear Sciences and Physical Engineering , Department of Nuclear reactors, Czech 
Technical University in Prague 

Heat-pipe cooled reactors belong to the group of nuclear reactors using heat pipes filled with liquid 

metals (such as sodium or potassium) to cool the core. They are composed of a reactor core, heat 

pipes, reflector, regulation system, shielding, and electrical conversion system. Due to the passive heat 

removal system, there is no need to use closed cooling loops with pumps inside the reactor core, and 

the reactor can be operated with reduced requirements for external systems. Consequently, this 

system can be used in remote locations without access to an electrical grid (such as research and 

military stations), or it can be used for space applications (Moon bases or spacecrafts) 
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3D TRANSIENT CFD SIMULATION OF AN IN-VESSEL LOSS-OF- 
COOLANT ACCIDENT IN THE EU DEMO WCLL BREEDING 

BLANKET 

Mauro Sprò 

NEMO group, Dipartimento Energia , Politecnico di Torino, Torino, Italy 

• An unprotected plasma transient event could cause the break of a portion of the BB, leading 

to an in vessel LOCA transient 

• The pressurized coolant will be released inside the vacuum chamber, giving rise to a flashing 

jet 

• VV failure criterion is local ( i.e. pressure peak on gyrotron diamond windows)  need for local 

analyses in support to global modelling  



NUCLEAR DAYS 2023 
UNIVERSITY OF WEST BOHEMIA IN PILSEN, CZECH REPUBLIC 

 

22 

 



NUCLEAR DAYS 2023 
UNIVERSITY OF WEST BOHEMIA IN PILSEN, CZECH REPUBLIC 

 

23 

FIRE PROTECTION AT NPP 

Jan Ullmann 

Faculty of electrical engineering, University of west Bohemia 

FIRE PROTECTION IS VERY IMPORTANT - Fire is considered a dominant contributor to the total risk of 

core damage for most facilities. The relativecontribution of events to core damage frequency in one 

nuclear power plant is 45% due to internal fire (The second most common with a 44%contribution is 

seismic). 
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METHODS FOR SAFETY AND STABILITY ANALYSIS OF 
NUCLEAR SYSTEMS 

Nicolò Abrate 

Energy department - NEMO group Corso Duca degli Abruzzi – 10129, Turin (Italy) 

 
The core design is an iterative process which requires to solve many times the effective multiplication 

k eigenvalue problem. To speed up iterations, approximations are usually employed. 
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GREEN REVOLUTION FOR EUROPE: NUCLEAR ENERGY AS  
WAY TO SUSTAINABLE DEVELOPMNET AND 

ENVIRONMENTAL PROTECTION 

Alona Bosiuk  

 

Nuclear power i sone of the most efficient and environmentally friendly forms of electricity 

generation. It fits perfectly into the concept of sustainable development, as it has a low carbon 

footprint, does not emit harmful gasses, and helps reduce dependence on traditional fossil energy 

sources. The use of nucelar power can contribute to the creation of an energy-sustainable and 

environmentally friendly Europe. 
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THE CONSTRUCTION OF SHAKER EXPERIMENTAL FACILITY 
ANDCHALLENGES AHEAD 

Michal Cihlář 

Czech Technical University in Prague, FME, Czech Republic 

 
Molten salt reactors (MSRs) has been studied since the 1950s. The research and development of MSRs 

is gaining a momentum in the past years. However, thermohydraulic experiments with molten salts 

are challenging due to their time, financial, technical, and organizational demandigness. 

One of the ways to avoid such demandigness is to use scaled-down 1,2,3 Such an experimental device 

working with thermal oil at lower temperatures with similar behavior to molten salts called SHAKER 

(Scaled down tHermal oil Ardent salt trickle Experimental Research device) is being built in the FFaculty 

of Mechanical EngineeringCTU in Prague laboratories. 

Its main purpose is to verify the possibility of using scaledscaled-down models for the study of molten 

salt systems. 

It aims to advance the field using a combination of this scaled down experimental device, original 

molten salt experiments references, and CFD models  
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DESIGN AND THERMAL-HYDRAULIC TRANSIENT ANALYSIS 
OF PRIMARY COOLING SYSTEMS FOR TOKAMAK FUSION 

REACTORS 

Cristiano Ciurluini  
Sapienza University of Rome 

My Ph.D. was conducted in the frame of the EUROfusion Consortium research activity, within a 

collaboration between DIAEE of Sapienza University of Rome and the Experimental Engineering 

Division of ENEA (Brasimone R.C.). Since mid-2017, I have been working in the research team 

associated toWork Packages Breeding Blanket (BB) and Balance of Plant (BoP).  
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DESIGN OF EXPERIMENTAL METHODS FOR INVESTIGATING 
CORIUM PROPERTIES AND BEHAVIOR 

Jan Hrbek 

Faculty of Electrical Engineering, University of West Bohemia, Pilsen, Czech Republic 

New methods are needed to study molten core (corium) properties and behavior, as the Fukushima I 

accident demonstrated the importance of understanding core meltdowns. The work focuses on 

method determining density of molten high-temperature material. Current experimental methods 

based on levitation and shape analysis have limitations, so presented research aims to develop a 

method based on different physical principles. The new method will enhance nuclear power plant 

safety by providing crucial data to describe processes during accidents.  
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EXPERIMENTAL AND NUMERICAL STUDY OF RING 
COMPRESSION TEST 

Vojtěch Smolíka, Alžběta Endrychováa, Jakub Krejčí 

Faculty of Electrical Engineering, University of West Bohemia, Pilsen, Czech Republic 

This work focused on simulation of Ring Compression Test (RCT) to evaluate the stress-strain 

behaviour and hoop fracture properties of Zr-based alloy with 1% of niobium (Zr1Nb), which is widely 

used as fuel cladding in light water nuclear reactors. The static structural numerical analysis has been 

performed using ANSYS Mechanical 2023 R1, to evaluate the mechanical properties of experimentally 

tested samples.and evalua
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