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Report of Examination of the Samples from Primary Loop Recirculation Piping (K1-PLR)
at Kashiwazaki-Kariwa Nuclear Power Station Unit-1
(Contract Research)

The Working Team for Examination of Samples from Core Shrouds

and Primary Loop Recirculation Piping

Tokai Research Establishment
Japan Atomic Energy Research Institute
Tokai-mura, Naka-gun, Ibaraki-ken

(Received March 9, 2004)

At the Kashiwazaki-Kariwa Nuclear Power Station Unit-1 (BWR, 1100MW) of the Tokyo Electric
Co., Inc(TEPCO), indications of cracks were identified in a weld joint portion of the primary loop
recirculation piping by the ultrasonic inspection test during periodic inspections. The portion where cracks
were found is in important piping consisting preséure boundary of nuclear reactor iﬁvolving high pressure
water. To investigate the cause of cracks, samples were cut from the representative portion judged by
TEPCO. TEPCO has conducted a material examination with Nippon Nuclear Fuel Development Co. Ltd.
(NFD) on the specimen including cracks. The present investigation was carried out with the objective to ensure
transparency of the examination by attending the examination with NFD from the planning stage and providing
JAERI's own evaluation report as a third party organization.
As the results of the present examination, the following findings were made;
(1) A crack was obsérved near the weld region of the inner surface of piping and its depth was about 7
mm.
(2) Intergranular cracking was observed at almost whole fracture surface.
(3) At the crack opening region of the inner surface of piping, transgranular cracking was observed in the
depth of about 100pum. Microstructure formed by cold work and increases of hardness were also
observed in this region and the crack was initiated near the region where hardness value showed the

highest.

This report contains results of the contract research with The Tokyo Electric Power Company. For
reproductions of any part of this report such as contents, tables and figures, apply to Research Information
Division, Department of Intellectual Resources, Japan Atomic Energy Research Institute, 2-4,
Shirakatashirane, Tokai-mura, Naka-gun, Ibaraki-ken 319-1195, Japan.
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(4) Chemical compositions of the material satisfied the material specification of Japanese Industrial
Standard G 3214, SUS F316; However, Content of Cr was very slightly depleted in the vicinity of
grain boundary.

The present observed cracks were concluded to be stress corrosion cracking related to hardened
region of the sample surface, based on the above examination results with the expected tensile residual

stress near the cracks and dissolved oxygen content in cooling water.

Keywords: Primary Loop Recirculation Piping, Kashiwazaki-Kariwa Nuclear Power Station Unit-1, SUS
F 316, Stress Corrosion Cracking, Hardness, Residual Stress, Dissolved Oxygen -
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