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The first symposium on utilization of research reactors (JRR-2, JRR-3M, JRR-4)

and Japan Materials Testing Reactor (JMTR) in JAERI was held from September 29th

to 30th, 1997 at Sannomaru Hotel, Mito. The purpose of this symposium is to

announce contribution to progress of scientific technology as well as to promote future

utilization of the research reactors and JMTR. During the symposium, 16 reports were

presented on nuclear fuel and material, neutron beam experiment, medical irradiation,

radioisotope production and neutron activation analysis. The present status of the

research reactors and JMTR were also reported. The special lecture titled "JRR-2 and

Medical Irradiation" was given by Mr. Nakamura, former editorial writer of Yomiuri.

Finally, panel discussion was carried on "The Role of Research Reactors and JMTR in

Scientific Technology for the future" actively by the participants and experts in every

field of research reactor utilization. 250 people participated in this symposium from

universities, national research institutes, private corporations and JAERI. This

proceedings briefly summarizes 16 reports, the content of panel discussion and so forth.

Keywords: Research Reactor, JRR-2, JRR-3M, JRR-4, JMTR, Utilization of Research

and Testing Reactor
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1.
Neutron Irradiation Effect of Thermally-Sensitized Stainless Steels

Kouitiro Hide

Intergranular stress corrosion cracking (IGSCC) susceptibility of irradiated thermally-sensitized Type
304 Stainless Steels (SSs) was studied as a function of neutron fluence and correlated with mechanical
responses of the materials. Neutron Irradiation was carried out to neutron fluences up to l.lxlO24 n/m2 (E
>lMeV) at the light water reactor temperature in the Japan Material Test Reactor. The irradiated
specimens were examined by slow strain rate stress corrosion cracking tests in 290 °C pure water of 0.2
ppm dissolved oxygen concentration, and microhardness measurements. The IGSCC susceptibility of the
irradiated specimens increased with neutron fiuence up to 1.1 xlO24 n/m2. From an attempt to correlate the
IGSCC susceptibility with the mechanical properties, an excellent correlation was identified between the
susceptibility and microhardness increments at the grain boundary relative to the grain center. While
intergranular corrosion rate of thermally sensitized SS increased with neutron fluence up to 1.1 xlO24

n/m2 , that of solution annealed SS did not change. The incremental grain boundary hardening and
degradation of intergranular corrosion resistance may presumably be the major factors affecting IGSCC
performance.

Keywords: I ASCC (Irradiation assisted stress corrosion cracking)\SSRT test (Slow strain rate tensile test),
Thermally sensitization
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[ 1 ] L.Andressen,F.P.Ford,S.M.Murphy,J.M.Perks,"State of Knowledge of Radiation Effects on
Environmental Cracking in Light Water Reactor Core Materials", Proc.4th Environmental
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[ 2 ] n^x — ̂  Vfr—tT. • ^ ^ — ? 1994.5.5

2. mmft®
nttffi%W& us304 x7->uxm<v&mmmx\ JMTR

X 1022~ 1 X 102Vm2 (V#) «^F?g't4^^#ISM^(--C, f |8 | t*3 X 1O25 (X
^tL^'tLmitLfco m&i&\zsec

3.



















JAERI-Conf 98-007

IRRADIATION EXPERIMENTS ON MATERIALS

FOR CORE INTERNALS, PRESSURE VESSEL AND FUEL CLADDING

Takashi Tsukada

Abstract

Materials degradation due to the aging phenomena is. one of the key issues for the life

assessment and extension of the light water reactors (LWRs). This presentation introduces JAERI's

activities in the field of LWR material researches which utilize the research and testing reactors for

irradiation experiments. The activities are including the material studies for the core internals, pressure

vessel and fuel cladding. These materials are exposed to the neutron/gamma radiation and high

temperature water environments so that it is worth reviewing their degradation phenomena as the

continuum. Three topics are presented; For the core internal materials, the irradiation assisted stress

corrosion cracking (IASCQ of austenitic stainless steels is the present major concern. At JAERI the

effects of alloying elements on IASCC have been investigated through the post-irradiation stress

corrosion cracking tests in high-temperature water. The radiation embrittlement of pressure vessel

steels is still a significant issue for LWR safety, and at JAERI some factors affecting the embrittlement

behavior such as a dose rate have been investigated. Waterside corrosion of Zircaloy fuel cladding is

one of the limiting factors in fuel rod performance and an in-situ measurement of the corrosion rate

in high-temperature water was performed in JMTR. To improve the reliability of experiments and to

extend the applicability of experimental techniques, a mutual utilization of the technical achievements

in those irradiation experiments is desired.

Key words: Materials degradation, Aging phenomena, Core internals, Pressure vessel, Fuel

cladding, IASCC, Radiation embrittlement. Waterside corrosion
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3. mmm*
Fission gas release during power change by means of re-irradiation of spent fuel

Jinichi Nakamura

Abstract

A full length rod irradiated at Tsuruga unit 1 was refablicated to short length rods, and rod
inner pressure gauges were re-instrumented to the rods. Re-irradiation tests to study the fission
gas release during power change were carried out by means of BOCA/OSF-1 facility at JMTR. In
the tests, steady state operation at 40kW/m, power cycling and daily load follow operations
between 20 and 40kW/m were conducted for the same high power holding time, and the rod inner
pressure change during the tests was measured. The rod inner pressure increase was observed
during power change, especially during power reduction. The rod inner pressure increase during a
power cycling depended on the length of the high power operation just before the power cycling.
The width of the rod inner pressure increase during a power cycling decreased gradually as the
power cycling was repeated continuously. When steady state operation and power cycling were
repeated at the power levels of 30, 35 and 40kW/m, the power cycling accelerated the fission gas
release compared with the steady state operation. The fission gas release during power reduction is
estimated to be the release from FP gas bubbles on the grain boundary caused by the thermal
stress in the pellet during power reduction.

Keywords: Fission gas release, LWR fuel, BOCA, Power change,
Power cycling, load follow, Re-instrumentation, JMTR
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