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Main aims of the Czech Program on MSR GE@ Intermnaiional
Technology Development .. Forum~

= To appropriately contribute to the knowledge of MSR reactor physics, core design and safety,
structural material development and to the technology of Th — U fuel cycle.

= To focus on R&D of technologies applicable within the MSR on-line reprocessing of liquid fuel.

= To verify experimentally selected important areas of MSR technology and to solve existing
bottlenecks.

= Three main domestic projects solved or launched during the first decade of the century
contributed to the development of MSR technology:

— “Transmuter LA-10"
— “System SPHINX with liquid fluoride fuel”
— “Fluoride reprocessing of spent fuel from GEN-IV reactors”

= Moreover Czech scientists and researchers also actively participated in several MSR projects
of EC-EURATOM, IAEA and contributed to the work of Gen-1V as representatives of
EURATOM.
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Main experimental activities GFEl I International
; \ Forum-~
Structural material development -

= Development of structural material for MSR technology, which started in SKODA JS - Nuclear Machinery
and continued in COMTES FHT company, was crowned in 2011 by experimental production of tubes and
sheets from new nickel-alloy called MONICR (Ni-Mo-Cr type super-alloy)

Present development of MONICR alloys is ynder way in COMTES FHT in the collaboration with other
companies including the Research Centre Rez.

The composition of original MONICR alloy is:

[ wo | o | Fe l w | A | T | C | CoNpz|

bulk 1832% 6.85% 227% <01% <01% <01% <01% <01 %

COMTES FHT company reached
the experimental pilot production
of MONICR alloy (ingots, sheets,
wires, tubes).
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Experimental activities within the present GE@ International

MSR program Forum-~

The present program is a follow up and the broadening of existing Czech activities in
MSR. The new MSR project was approved by Ministry of Industry and Trade and is
granted by the Technological Agency of the Czech Repubilic.

The project has also the technological character and is also solved by a consortium
of Czech research institutions and industrial companies.

Organizations and companies involved in the consortium solving the project are:

= Research Centre Rez (leading company) — MSR physics, neutronics, fuel cycle, material testing
= UJV Rez - pyrochemical partitioning (electrochemistry of molten salts)

= COMTES FHT - further development of nickel alloys

= SKODA JS — development of selected equipment for MSR technology (impellers)

= MICo - development of selected equipment for MSR technology (flanges-gaskets systems)
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Inserted zone for Li-7 FLIBE neutronics GE) International
¥ [Forum”

measurement at room temperature

Filling / emptying mouths
Slot for fuel pin
Slot for neutron spectrum measurement
(recoiled proton method)

Measurements with FLIBE showed perfect agreement
in neutron spectrum, the results of k 4 are influenced
by content of 6Li residuum in supplied salt.
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“Hot inserted FLIBE zone for LR-0” GE@ International

Forum-
I l l rrrrr Proposed level Reactor Driven
LR-OFA of FLIBE salt core-12FA LROFA

NVER:1000 Real level of VVER-1000
1 e FLIBE salt i /
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; maxtlemperature y ' FLIBE temperature

57°C -~ 4%

4 \L, outer polyhedron
thermal insulation i \ aluminum vessel
FLIBE module - — aluminum cylindrical 17

insertion
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Actual work and future plans in electrochemistry GEP@ !ll_ltel'national

= Focus on quantitative separation of uranium/gadolinium
from molten fluorides

= Tune-up of the parameters of current-modulated electrolysis

= Updating the rules for Ni/Ni2+ reference electrode usage
(principles, material testing)

= Molten salts electrochemistry set-up placed in the hot cells

= Protactinium electrochemistry in molten fluorides
(collaboration with JRC Karlsruhe

LiF-CaF - UF GdF; system foedy
Ni working electrode
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