
Experimental Devices within SUSEN Project in CV Rez
J. Prokůpeka, b, SUSEN Teama

Jan.Prokupek@cvrez.cz, cvrez@cvrez.cz

aCentrum výzkumu Řež, Hlavní 130, 250 68 Husinec-Řež, Czech Republic;
bFaculty of Nuclear Sciences and Physical Engineering, Czech Technical University in Prague, Břehová 7, 115 19 Prague 1, Czech Republic

Acknowledgments
This work has been supported by the SUSEN Project 

CZ.1.05/2.1.00/03.0108 realized in the framework of the European 
Regional Development Fund (ERDF).

FuseNet PhD Event 2015

Prague, Czech Republic, 15-18 November 2015

IN

Gamma scanning experimental system

Hot Cells Complex

Hot cell laboratory is designed 

to work with radioactive 

materials, structural 

components of nuclear power 

plants with maximum activity 

being processed ~ 300 TBq

(converted to energy Co60). 

The shielding will consist of 

steel blocks with a maximum 

thickness of 500 mm and 

visors of leaded glass, allowing 

operators to monitor the work 

inside the hot cell. Inside the 

shielding blocks will be placed 

(for each hot chamber), 

removable inner airtight box 

made of stainless steel.

Experimental SCWL Loop

An experimental device serving to simulate physical and 

chemical parameters of a supercritical water cooled 

reactor (SCWR). The super critical water cooled reactor 

is a Generation IV water cooled nuclear power reactor 

which uses water with parameters above the critical 

point (374 °C; 22,1 MPa) as coolant and moderator. 

Operating parameters

Temperature in the loop max. 390 °C

Temp. in the active channel max. 600 °C

Pressure 25 MPa (max. 32 MPa)

Flow rate 200 kg/h

SCWL volume ~42 dm3

Filtration rate 30 kg/h

Sampling 0.2 kg/h

Concentration measurement 2 x 12 kg/h (HP, LP)

Experimental HTHL Loop

A high-temperature helium loop – an experimental 

device built for the purpose of simulating chemical 

and physical conditions of coolant of future gas 

cooled nuclear reactor (VHTR) types, falling within 

the so-called Generation 4 reactors. The main 

application – long-term structural material specimen 

tests for VHTRs and also for the research of 

chemistry and the testing of gaseous coolant 

cleaning procedures for these nuclear reactor types. 

Operating parameters

Temperature 900 °C (950 °C in the reactor) 

Pressure 7 MPa

He Flux rate 38 kg/h

Laboratory of Spectrometry and Neutron Measurement

Benchmark experiments on 
spherical
or cylindrical assemblies.

Wide range of reactor materials: 
Fe, H20, D20, Na and Ni.

Cf-252 driven experimental
assemblies – measurement in well
described (measured and 
calculated)
mixed neutron and gamma fields.

High reproducibility of physical
parameters. 

Nuclear data libraries testing 
(JEFF, BROND, JENDL, ENDF) 
based on integral measurement.

Cf252 container

4,000 kg Fe sphere

diameter 100 cm

LSNM - Laboratory of Spectrometry and Neutron Measurement
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Pb Filling – shielding 

thickness 150 mm

Insert – Fe plate, thickness 3 mm

Shell – Fe plate, thickness 5 mm

The ITER first wall panels are exposed directly to thermonuclear plasma and

evacuate heat loads of 2 (EU) – 4.7 (RF + CN) MW/m². The panels are qualified

and partially controlled through testing before the installation in ITER. The panel

prototypes performance tests, and some series acceptance tests are done on a

high heat flux test facility, capable of testing the first wall panels at full scale 1:1.

An experimental complex HELCZA is currently under construction, for this

objective. HELCZA assures the cyclic heating of the ITER EU first wall panels

with the heat flux up to 2.5 MW/m² using an 800 kW electron beam. About 30

panel variants are to be tested over the next years.

The tested area of HELCZA is of about 3 m². An electromagnetic system

provides the beam swapping frequency of 20 kHz at the primary deflection angle

up to ±40º. A secondary deflection system inside the vessel can be used to

ensure perpendicular beam incidence to the surface of the panel. HELCZA is

equipped with a 3D kinematic system for panel tilting, which is another way to

achieve the required angles of beam incidence. include the thermohydraulic and

infrared measurement. The tested panels are cooled by demineralised water at

70ºC at the inlet of 4 MPa. It is possible to set the temperature of the cooling

water in the range from 25ºC to 340ºC. The water pressure is adjustable in the

range 1 – 15 MPa. The cooling system provides an optimal flow rate between

0 m³/h up to 40 m³/h independently from the pressure. The oxygen and

conductivity of the water are monitored.

HELCZA
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TBM Platform
Main parameters:

length: 17 m; width: 8 m; height: 4.3 m

total weight: 40 000 kg

Availability for users:

from beginning of 2016
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By joining the European Union, the Czech Republic became one of the member states benefiting

from targeted support within European regional policy. For the period 2007–2013, all regions of the

Czech Republic (except the capital city of Prague) are included in the Convergence target.

In compliance with the objectives of European regional policy, one of the priorities of the Czech

Republic is to improve the competitiveness of the state and its orientation to a knowledge economy.

The operational program Research and Development for Innovations (henceforth “OP R&DI”) is one

of the important operational programs contributing to meeting the foregoing objectives. The global

objective of OP R&DI is to strengthen the research, development and innovative potential of the Czech

Republic which will contribute to growth of competitiveness and create highly-qualified jobs to make

the regions of the Czech Republic become important points of concentration of such activities in

Europe.

The Sustainable Energy Project (SUStainable ENergy, SUSEN) is implemented as a regional R&D

center in Priority Axis 2 and its objective is to act as a relevant research partner for cooperation within

the sphere of application including the establishment of partnerships and cooperation with important

European research centers. This so-called large-scale project (over EUR 50 million) is to be approved

by the European Commission.

SUSEN Project

The basic instruments,

acquired in hot cells include: 

•electron beam welding machine, 

•CNC machine tool, 

•EDM machine 

•universal tensile testing machine, 

•Fatigue machine and biaxial machine 

•autoclave, 

•Equipment for creep tests, 

•Electrochemistry (located in the Alfa chamber) 

•SEM, nanointendor (placed in the semi-hot cell).


