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Primary Coolant Leakage Path Research of Reactor Vessel Head Penetration
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Abstract The Ohi nuclear power plant unit 3 was the first plant in Japan to suffer a small
amount of primary coolant leakage from the reactor vessel head. After replacing the vessel head,
the old vessel head was investigated to clarify the leakage path of the primary coolant, cause of the
leakage, etc. The leakage path confirmed that primary water stress corrosion cracking had
propagated from the first surface of the J-groove welding and reached the cold shrink fit between
the nozzle and the vessel head as initially assumed. Moreover, it was confirmed that the remarkable
boric acid corrosion observed in the Davis Besse power plant in the United States had not happened
in the Ohi vessel head. This suggests that the amount of leakage of primary coolant at Ohi unit 3 was
small. Moreover, no more primary water stress corrosion and no special aged deterioration were
observed in the nozzle stub, the J-groove weld, or the repair weld. But, small cavities caused by
the J-groove weld were observed. The fact that such an initial defect existed adjacent to the weld
surface is thought to be one of the reasons why the primary water stress corrosion cracking
accelerated the propagation and caused leakage in a relative short period.
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