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High Flux Reactor 

Á High flux 

Á 45 MW thermal power

Á Stable and constant flux profile 

in each irradiation position 

Á Main applications

Å Isotope production

Å Nuclear energy irradiation 

services

Å R&D

Á 31 operation days per irradiation 

cycle

Á 260-265 full power days per year



HFR ïtank in pool type reactor



HFR ïmultipurpose reactor

Source: NRG, snapshot december 2014

MSR research



HFR ïirradiation parameters 



HFR ïLarge experience base: past 20 years material irradiations

Experiment Name Application Area

Å SUMO-1 to -12: 9Cr steels & joints for fission/fusion

Å STROBO-1 to -7: Stress-relaxation of bolt materials

Å CIWI: BWR core shroud welds

Å SOSIA-1 to -5: Creep & creep fatigue of 9Cr steels

Å PARIDE 1 and 2 ITER FW and divertor materials

Å SPICE 1 and 2 Irradiation of RAFM steels 

Å IBIS: Structural material in lead-bismuth

Å INNOGRAPH-1A, -1B, -2A, -2B: HTR graphite irradiations

Å EXTREMAT-1, -2: High temperature advanced materials for Fusion and fission

Å BODEX: Transmutation targets

Å PRIMUS ITER first wall components

Å LYRA-1 to -10: RPV steel irradiations

Å PYCASSO-I, -II: HTR surrogate particles

Å HICU: Breeder material for fusion

Å EXOTIC 1 to 9: Solid tritium breeder materials

Å LIBRETTO 1 to 5: Liquid tritium breeder materials

Å HIDOBE-1, -2: High dose beryllium irradiation

Å PebbleBedAssembly: Integrated fusion breeding blanket experiment

Å CORONIS 1+2 Copper Chrome Zirconium mechanical properties after irradiation

Å ENICKMA Molten salt reactor; embrittlement of Ni-based alloys

fusion

fission



HFR ïLarge experience base: past 20 years material irradiations

Experiment Application Area

Å OTTO: Once through then out Pu-transmutation

Å THORIUM CYCLE: Thorium fuel experiment

Å EFFTRA-T4+T4bis+T4ter: Transmutation experiments under EFFTRA

Å HELIOS: Minor actinide fuels and targets

Å CONFIRM: Nitride fuels for fast reactors

Å FUJI: FBR innovative fuels, commercial

Å MARIOS: SFR minor actinide fuel irradiation

Å INET: HTR-PM fuel qualification, commercial

Å HFR-EU1+HFREU1bis: HTR pebble irradiations

Å SMART: Nitride for advanced fuels

Å TRABANT: Fast reactor annular MOX fuel irradiation

Å SPHERE: Minor actinide bearing sphere-pac fuel

Å MARINE: Fast reactor minor actinide bearing fuel

Å SALIENT-01 Molten salt reactor (fuelled salt, Th)

Å Fuel Creep On-line measuremt of fuel creep



HFR ïexample ïfuel creep

Design goals

Å Sample temperatures in the range of 400-1300ÁC

Å Online control of sample stress in the range of 0-100 MPa

Å Multiple samples to be individually measured simultaneously

Å Online displacement measurement with an accuracy of <<1 µm

Selected method: capacity measurements with parallel plates:

C = k Ůo (A / d)

Proof of principle 

Å Test showed displacement accuracy <100 nm

Å Dimensional measurement as a function of temperature, the 

CTE can be determined, showing excellent reproducibility

Irradiation parameters:

ÅReady for fuel (UO2, MOX, ATF, etc.)

ÅAccommodates 6 samples



Irradiation infrastructure evolution in Europe 

Strengtheningof European Irradiationinfrasructureis vital. 



Irradiation infrastructure evolution in Petten, the Netherlands 

ÅDesigned for medical isotopes and research

ÅProject started in 2013

ÅStart operation target 2030

PALLAS reactor60 Years High Flux Reactor 

ÅDesigned for research

ÅConstruction 1957-1960

ÅOperational since 1961


