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Abstract: Small water leak experiment was carried out in liquid sodium atmosphere using a specimen of ferrite steel, which will be expected to be a
material of the heat transfer tube of liquid metal fast breeder reactor. Self-plugging phenomena of leak path could be explained by the products of
reaction and corrosion by sodium-water reaction. Also, re-opening mechanism of self~plugged path could be explained by the thermal transient and
vibration of heat transfer tube. As a result, perfect re-opening time of self-plugged leak path was observed to be 129 minutes after water leak initiation.
Re-opening shape of a specimen was appeared with double layer of circular type, and re-opening size of this specimen surface was about 2 mm
diameter on sodium side.
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Vac. Pump

Ar Gas Bomb

Na Storage Na /W Reactor

TT : Temperature Indicator, LI : Level Indicator
Pl : Pressure Indicator, LS © Level Switch
TIC : Temperature Indicator and Controller

Table 1. Experimental Conditions for the Water Leak Test
Apparatus

Figure 1. Experimental apparatus for water leak in sodium
atmosphere.
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Table 2. Chemical Compositions of Leak Test Cell (5Cr-1Mo
steel)

Chemical Compositions Chemical Compositions
elements (%) elements (%)

C (Carbon) 032 - 042 || S (Sulfur) <0.03

Si (Silicon) 0.18 - 1.20 || Cr (Chromium) 450 - 550

Mn (Manganese) <05 Mo (Molybdenum) | 1.00 - 150

0.80 - 1.20

P (Phosphorous) <0.03 V (Vanadium)
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Figure 2. Self-wastage process of water leaks into sodium.
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Figure 3. Pressure drops of the leak specimen in Ar blank test.
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Figure 4. Pressure drop of the injector and pressure build-up in
the reactor.
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Figure 5. Correlation of initial leak rate and re-opening time.
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Figure 6. SEM photographs of a specimen after water leak in
Na atmosphere.
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