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The target factory of an IFE reactor must supply ~ 500000 targets per day, including their transport in the delivery system (injector). 
HiPER is a proposed European High Power laser Energy Research facility dedicated to demonstrating the feasibility of laser driven fusion for IFE reactor. The work of HiPER facility requires formation & delivery of cryogenic free-ftanding targets (FST) with a rate of 1-10 Hz. 
For years, at the Lebedev Physical Institute (LPI), the FST- technologes for ICF / IFE applications are rapidly expanding. In particulary, the FST layering method allows to form the fuel layer within a target batch moving inside the spiral channel with cold walls. 
In this report, the expertise results on creation of a specialized layering module prototype for a high rep-rate FST- fabrication of HiPER cryogenic targets are presented. Among them are: 
1. We have analyzed the problem concerning the choice of the fuel phase state just before the layer formation. This gives us an opportunity to determine the possible scenario of the initial stage of the HIPER targets formation by FST and proceed to considerations of the design concept and the conditions of the layering module operation. 
2. There were carried out the mathematical modeling and optimization of a set of the programs for calculating the FST-formation cycle (fuel filling− fuel layering − cryogenic target injection). Among them are the programs that calculate the fuel fill process of HiPER- scale shells up to 1000 atm at 300K, the shell container depressurization, a base model creation for calculating the FST layering time, etc.  
3. Development of a baseline design of  the FST layering module prototype capable of high rep-rate operation. Results of mosk-up testing are presented. 
4. Development of a joining layout of the module prototype & injector. 
This work was performed under ISTC contract #3927 and financial support of the Science and Technology Facilities Council (STFC, Great Britain).  

1

