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Experimental Study on Thermal-Hydraulic Behaviors of a Pressure Balanced Coolant
Injection System for a Passive Safety Light Water Reactor JPSR

Takashi SATOH, Hironori WATANABE, Fumimasa ARAYA, Katsutoshi NAKAJIMA,
Takamichi IWAMURA*! and Yoshio MURAO*2

Department of Reactor Engineering
Tokai Research Establishment
Japan Atomic Energy Research Institute
Tokai-mura, Naka-gun, Ibaraki-ken
(Received January 23, 1998)

A conceptual design study of a passive safety light water reactor JPSR has been performed
at Japan Atomic Energy Research Institute JAERI. A pressure balanced coolant injection
experiment has been carried out, with an objective to understand thermal-hydraulic
characteristics of a passive coolant injection system which has been considered to be adopted
to JPSR. This report summarizes experimental results and data recorded in experiment run
performed in FY. 1993 and 1994. Preliminary experiments previously performed are also
briefly described.

As the results of the experiment, it was found that an initiation of coolant injection was
delayed with increase in a subcooling in the pressure balance line. By inserting a separation
device which divides the inside of core make-up tank (CMT) into several small compartments,
a diffusion of a high temperature region formed just under the water surface was restrained
and then a steam condensation was suppressed. A time interval from an uncovery of the
pressure balance line to the initiation of the coolant injection was not related by a linear
function with a discharge flow rate simulating a loss-of-coolant accident (LOCA) condition.
The coolant was injected intermittently by actuation of a trial fabricated passive valve
actuated by pressure difference for the present experiment. It was also found that the trial
passive valve had difficulties in setting an actuation set point and vibrations noises and some
fraction of the coolant was remained in CMT without effective use. A modification was

proposed for resolving these problems by introducing an anti-closing mechanism.

Keywords: Passive Safety Reactor, Passive Coolant Injection System, Pressure Balanced

Coolant Injection System, Thermal-hydraulic Experiment

+1 Office of Planning
+2 Nuclear Technology and Education Center
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