
JAERt-Tech
2000-007



This report is issued irregularly.
Inquiries about availability of the reports should be addressed to Research

Information Division, Department of Intellectual Resources, Japan Atomic Energy
Research Institute, Tokai-mura, Naka-gun, Ibaraki-ken 319-1195, Japan.

© Japan Atomic Energy Research Institute, 2000





JAERI-Tech 2000-007

Transient Analysis of Mercury Experimental Loop using the RELAP5 Code

( 3rd Report, Transient Analysis using Mercury Properties )

Hidetaka KINOSHITA, Masanori KAMINAGA and Ryutaro HINO

Center for Neutron Science

Tokai Research Establishment

Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received January 11, 2000)

In order to promote the Neutron Science Project of JAERI, the design of a 5MW-spallation

target system is in progress with the purpose of producing a practical neutron application

while at the same time adhering to the highest levels of safety. To establish the safety of the

target system, it is important to understand the transient behaviors during anticipated

operational events of the system, and to design the safety protection systems for the safe

termination of the transients. This report presents the analytical results of transient behaviors

in the mercury experimental loop using mercury properties. At first, the analytical pressure

distributions were compared with experimental data measured with the mercury experimental

loop. The modeling data were modified to reproduce the actual pressure distributions of the

mercury experimental loop. Then a loss of forced convection and a loss of coolant accident were

analyzed. In the case of the pump trip, the transient analysis was conducted using two types of

mercury pumps, the mechanical type pump with moment of inertia, and the

electrical-magnetic type pump without moment of inertia. The results show there was no clear

difference in the two analyses, since the mercury had a large inertia, which was 13.5 times

that of the water. Moreover, in the case of a pipe rupture at the pump exit, a moderate pressure

decrease was confirmed when a small breakage area existed in which the coolant flowed out

gradually. Based on these results, it was appeared that the transient fluctuation of pressure in

the mercury loop would not become large and accidents would have to be detected by small

fluctuations in pressure. Based on these analyses, we plan to conduct a simulation test to

verify the RELAP5 code, and then the analysis of a full-scale mercury system will be

performed.
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