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Progress on A-FNS project
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In Japanese roadmap of fusion DEMO reactor, one of
the key milestones is to acquire initial irradiation data
on fusion reactor materials by using fusion neutron
source. We plan to construct Fusion Neutron Source A-
FNS facility in Rokkasho. In order to solve common
issues between Japan and Europe for development of
the fusion neutron source, we are implementing the
activities in the IFMIF/EVEDA project on lithium
target R&D and neutron source design since 2021. We
designed Li loop purification system to conduct
demonstration test on the purification performance for
the A-FNS. We evaluated trittum migration from the
lithium loop and redesigned the heat exchanger
between lithium and oil. In addition, we started
engineering design activity of A-FNS to solve unique
issues for the A-FNS since 2022.

The A-FNS is composed of the intense linear
accelerator, the liquid lithium target loop and the
irradiation test facility. Table 1 shows the main design
parameters of the A-FNS [1]. It generates high energy
neutrons by reaction between deuteron and lithium.
Figure 1 shows the conceptual view of the A-FNS [1].

Table 1. Main design parameters of A-FNS.

Ton beam Deuteron
Incident energy/current 40 MeV/125 mA
Beam footprint 200 mm" x 50 mm"
Target Liquid lithium
Target temperature 250 °C
Target thickness/ velocity 25+1 mm/15 m s’!
Neutron source intensity 6.8x10'"%ns"!

In order to meet the requirements on the materials
irradiated data for the DEMO reactor, we will install a
variety of irradiation test modules (TMs) in the
irradiation test cell. Figure 2 shows the conceptual view
of the TMs configuration in the test cell [1,2]. Figure 3
shows the irradiation capsule installed in the TM for the
blanket structural material, F82H [1,2]. We have
conducted nuclear analyses for the TMs. From the
results, the maximum dpa of F82H specimens is about

10dpa/fpy, which is designed to fulfil critical
requirement, 20 dpa, by operation duration for four
years with the operation availability of 50 %. We will
irradiation tests using the TMs shown in Figs 2 and 3 in
the A-FNS.
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Figure 1. Conceptual view of A-FNS.
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Figure 2. Conceptual view of the test cell.
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Figure 3. Conceptual view of the test module.
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