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Mercury Flow Experiments
(3rd Report ; Simulation Test Plan under Abnormal Condition)

Masanori KAMINAGA, Hidetaka KINOSHITA, Katsuhiro HAGA and Ryutaro HINO

Center for Neutron Science
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received January 4, 2002)

Japan Atomic Energy Research Institute (JAERI) and High Energy Accelerator Research
Organization (KEK) are promoting construction plan of Material-Life Science Facility, which is
consisted of Muon Science Facility and Neutron Scattering Facility, in order to open up the new science
fields. The Neutron Scattering Facility will be utilized for advanced fields of Material and Life science
using high intensity neutrons generated by the spallation reaction induced by injecting a IMW pulsed
proton beam onto a mercury target. Design of the spallation mercury target system is in progress to
obtain good neutron performance keeping high reliability and safety. The target material is mercury. As
a result of the spallation reaction, large amount of radioactive spallation products are to be contained in
the mercury. Therefore to establish the safety of the target system, transient behaviors of the system
during anticipated events should be well understood. The safety protection system and an
instrumentation system for detecting abnormal conditions must be designed based on the transient
behaviors in order to terminate the transient events safely. Transient behaviors of the mercury system
were analyzed by using RELAPS, which has been used for safety analysis of light water reactors. This
report presents a test plan of mercury system transient phenomena during abnormal events using a
mercury experimental loop. To perform the tests, a laser level sensor was set on an expansion pot to
measure an effluent mercury flow rate precisely and baffle plates were installed in the expansion pot to
reduce a movement of mercury surface in the expansion pot. After this modification, fluctuation of a
mercury surface was measured at flow rate flowing of 111/min. As a results, +0.5mm was observed.

This performance is sufficient to measure the amount of effluent mercury from the experimental loop.

Keywords ; Mercury Flow System, Safety Analysis, Mercury Experimental Loop, RELAPS,
Simulated Test
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Table 2.1 Component list of JAERI mercury experimantal loop

No. o A W i = 1 el
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