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Abstract

This paper was summarized recent R&D status in the design, fabrication technology and inspection method of mercury
target module for high-intensity operation in a spallation neutron source of J-PARC. In 2015, two mercury target modules
(#5 and #7) were damaged and water leak from safety hull was detected during the operation. Improved design of the
mercury target module #8 and #9 was performed, and the fabrication of #8 will be finished up to middle of September in
2017. The operation of #8 will be started from this autumn. Further improved design and fabrication technology is under

performing for 1 MW operation.
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Figure 1: Schematic Structure Image of Mercury
Target Vessel (Module).
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Table 1: Design Condition of Hg Target Vessel (Module)

Design Pressure | Temperature

(MPa) of inlet (°C)
Hg (Layer) 0.5 50
He (Layer) 0.2 25
H,O (Layer) 0.50r0.2% 25

* 0.5 MPa for #11, 0.2 MPa for #8 and #9
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Figure 2: Heat density distribution in Mercury target
vessel (module) under 1 MW proton beam power.
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Figure 3: Schematic structure image of 1% — 7%
Mercury target vessel (module).
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Table 2: Schedule of Fabrication of Hg Target Vessels
(Modules) and the Operation Plan
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Figure 4: Improved structure image of 8" and 9™
Mercury target vessel (module).
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Figure 5: Conceptual structure of improved mercury vessel
(module).
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Figure 6: Schematic image of main validation tests of
fabrication technology (EBW and water channel cutting by
gun drill) for mercury target module with partial constraint
free.
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