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1. ENERGY ISSUES AND NUCLEAR POWER and depleted Uranium collected fom the reprocessing should
DEVELOPWNT IN JAPAN be recycled as MOX-fuel in fast reactors and light water

reactors in order to increase the nuclear fuel utilization
Japan has almost no energy resources. The primary efficiency.

energy demand of Japan is 5XI O' kI oil equivalent in 1989,

of which 89% is supplied by nuclear energy and 58.2% is At present in Japan, forty-six nuclear power plants are

dependent on oil. Almost all of the oil demands must be in operation. The total generating capacity is 37.361 GWe.
imported from abroad. Japan has developed technological Its eectric power generation was about 212.3 TWh in 1991

countermeasures to cope with the worldwide energy crisis and that accounts for approximately 27.1% of the total power

environmental pollution issues and has promoted to improve supply. In addition to these operating plants, 7 plants with a

the thermal efficiency of fossil-fuel-fired power plants and the total capacity of 7896 GWe are under construction.

fuel consumption in general industries, for example steel Therefore, a total of 53 units, 45.258 GWe, will be in

works, chemical plants and so on. As a result, the energy operation by the end of 1997. An electric power development

consumption rate in 1989 was 260 tons oil equivalent per plan proposed in 1990 and approved by the government

million dollars of GDP, and C02 emission decreased to 26 conclusively estimated that the total nuclear power capacity

tons Carbon equivalent per capita in 1990, which makes a should amount to 72.5 GWe (approximately 27% of the total

good comparison with 36 tons per capita on average of electricity generating capacity) by the end of 201 0. It seems

OECD countries. Japan has seemingly achieved a high quite difficult that these plans will materialize in the future,

reputation for energy conservation and CO, emission issues. judging from the present societal conditions in obtaining

public acceptance.

Japan at present cannot import electric power energy

from abroad. It is not an easy matter to get more electric The Japanese commercial nuclear power development

power generation capacity by hydropower. It is understood program began in 1966 with the operation of a gas-cooled

that the technological knowledge and practice necessary for reactor 166 MWe) which was introduced from the United

nuclear power development ham& sufficiently matured. It is Kingdom. All reactors except for that one are primarily

also acknowledged in Japan thai nuclear fuel materials, in light-water-moderated and -cooled reactors, 20 PWRs and 24

comparison with fossil fuel, are able to be supplied from other BWRs, initially developed using technology introduced from

countries than the' Middle and Near East which is unstable the United States. Besides these, two kinds ofpower reactors

politically at present. Taking into consideration the specific have been originally developed in Japan: the Fugen 165

situation of Japan, the nuclear power development is MWe), prototype heavy-water-moderated, light-water-boiling

indispensable to Japan in order to solidify the foundation of reactor (pressure-tube type) which has been in operation since

energy supply sufficient to meet energy demand in the future. 1979 and the Monju 280 MWe) a prototype liquid-metal-

cooled fast breeder reactor which is now under construction.

The development and uses of atomic energy in Japan

have been pursued in accordance with the basic policy Japan has approximately 400 reactor-years of nuclear

described in the Atomic Energy Act, that is "Nuclear energy power plant operational experience during the past 30 years.

is only for peaceful purposes, and safety assurance is the The average plant availability factor for each of the past

primary consideration", and adhered strongly to the Non- eleven years was higher than 70%. From the consideration 

Proliferation Treaty of Nuclear Weapons, NPT. The basic the practice that a reactor facility must be shut down and

policy of nuclear power development in Japan is that spent inspected every year by the government, which takes about

fuels burned in reactors will be reprocessed, and Plutonium two or three months, the plant is in operation at almost full



for the thyroid.
The number of events that induced an unscheduled

automatic shutdown (scram) has been less than 02 per Having almost no leaking fuels, careful filtering and
reactor-year on average since 1984. The number of events chemical treatment of primary coolant and the use of low
reported to the Ministry of Iternational Trade and Industry cobalt stainless steel for pressure boundaries have maintained
(MITI) in accordance with the law has been 06 per reactor- the radioactive materials in the reactor coolant at a very low
year on average since 1984. level. These measures have reduced radioactive exposure

doses to nuclear plant workers and radioactive materials
Japan has had no incidents which involved releasing released to the environment to negligible low levels as well.

meaningful amounts of radioactive materials and which had The radioactive materials are monitored at the outlet of stack
a health dtrimental effect on the public. Here are two and water discharge of a power plant. Therefore in practice,
incidents causing radioactivity release into the environment: the radiation exposure for the public during normal operation
about 10 mCi radioactive waste flowed into the sea at the is negligibly small, estimated to be less than one-tenth of the
Tsuruga-I BWR plant in March 1981 and 06 Ci radioactive reference dose, 0.05 mSv/year.
gas release due to the steam generator tube rupture at the
Mihama-2 PWR plant in February 1991. Besides these measures, remote and automatic

inspection and radiation protection technology have been
Commercial nuclear power plants in Japan started since developed. Therefore, radiation exposure for workers has

1970's: the Tsuruga-I (BWR 357 MWe) started operation in considerably been reduced since 1985. The exposure doses
March 1970, the Mihama-I (PWR 340 MWe) in November for workers in all nuclear power plants of Japan in 1992
1970 and the Fukushima- I (BWR 460 MWe) in March amounted to 61.752 person Sv/year in total and 1.0
1971. The construction permissions for these three plants mSv/person-year in average. The workers who were exposed
were issued in 1966 after the completion of the safety above 20 mSv, but less than 50 mSv, have been limited to
examination by the licensing and regulatory agency. professional occupations with special technical knowledge.

There are 18 power units which have been in operation
for more than 15 years. Initial failures in equipment and 3. LICENSING AND SAFETY REGULATIONS
components are usually eliminated before issuing an operating
license after a commissioning test. It is recognized that in The atomic fundamental law was amended in 1978, and
order to maintain safety and reliability of these aged nuclear the Nuclear Safety Commission, NSC, was established
power plants it is of the utmost importance to give first independently from the Atomic Energy Commission, AEC.
priority to measures, what is called "preventive maintenance", This law amendment was made in order to strengthen the
which prevent unusual events or incidents to be caused by system and functions of nuclear safety regulation, ensuring the
aging phenomena rather than to those which mitigate the separation between the functions of the regulatory bodies and
consequences of unusual incidents and accidents. those of bodies concerned with the promotion of nuclear

energy utilization.
The experience obtained during research, safety

regulations and operation through nuclear power development The AEC is responsible in determining principal
during the past 30 years in Japan are mentioned herein. policies for research, development and uses related to the

whole field for peaceful uses of nuclear energy. The NSC is
responsible in determining principal policies for safety

2. RADIATION PROTECTION regulation. The AEC and the NSC are both the advisory
organs to the Prime Minister. The NSC consists of five

The Japanese basic policy for radiation protection has persons of learning and experience.
drawn guidance from the ICRP recommendations and these
have been largely incorporated into the Japanese criteria. The The safety regulations for Japanese nuclear facilities,
current Japanese Radiation Protection Law is based on ICRP including the issuance of an establishment permit, the
Pub. 26 1977). The maximum permissible exposure dose for issuance of an operating license, inspection during operation
a person is I mSv/year for the public as an effective dose and reactor decommissioning are executed by a single
equivalent, and tissue exposure dose equivalent for skin or competent authority according to the type of the facility and
eye lens is 50 mSv/year. However, mSv/year for the public its status. The Ministry of International Trade and Industry
instead of I mSv/year is permitted in special cases. is the competent authority for commercial nuclear power
Concerning the practical reference dose recommended by the plants, and the Science and Technology Agency is the
ALARA concept, the safety guidelines indicate that exposure competent authority for research reactors, reactors under
to the surrounding residents through both liquid and gaseous development and all nuclear fuel cycle facilities. The NSC
radioactive materials released from the light water reactors in independently makes a thorough review of the safety
a power station shall not exceed 0.05 mSv effective dose examination report submitted by the competent administrative



reactor facilities and the authorization of business related to Scale Test Facility, LSTF, which is one facility involved in
nuclear fuel facilities. This examination by the NSC is called the project. The LSTF is scaled to that in a I 100 MWe PWR
a 'Double Check". In addition, the NSC makes a double and composed of a pressure boundary scaled 1:1 in height,
check of important issues associated with safety regulations 1:48 in volume and heater rods of 36 m heated length.
by the competent administrative agency after the issuance of Experiments concerning the reflood phenomena and small
establishment permit of nuclear facilities. LOCAs were conducted. The research are referred to

establish codes REFLA and REFLA/TRAC composed with
the code TRAC.

4. RESEARCH ON LOCA/ECCS
ROSA-V: ROSA-IV was changed in components and

Since the early stages of nuclear power development, reconstructed to ROSA-V. Accident management concerned
nuclear safety concerned issues have promoted comprehensive experiments are planned such as reducing the pressure on the
research for LOCA/ECCS which stimulated thermal- secondary side in case of the loss of power sources, an
engineering research for thermal-hydraulics on unsteady two- incident of steam generator tube rupture and so on.
phase-flow, bubble phenomena and so on. The Loss of Fluid
Test, or LOFT, project started at the IDAHO National
Engineering Laboratory in 1963. In Japan, the Japan Atomic 5. STRESS CORROSION CRACKING
Industrial Forum established a specific committee in 1963
what was called the Safe Assessment and Facility It was for the first time that hair cracks were observed
Establishment, or SAFE, Committee. The SAFE committee in 1966 on the surface of stainless steel over layer of inside
started a project to conduct research focused on engineered surface of the pressure vessel of the JPDR-I of JAERI In
safety features, i.e. ECCS, containment, core spray and so on. August 1972 a penetrated crack due to SCC, stress corrosion
The SAFE project was carried out for two years and had cracking, was observed at the safe-end of a feed water inlet
obtained positive results concerning blowdown phenomena, pipe nozzle of the JPDR-11. In addition, several information
for example core spray, cooling and Iodine eliminating concerning SCC problems were given, for example SCC on
performance of container spray, heat transfer phenomena of the feed-water inlet pipe nozzle of the LaCrosse reactor in
heater rod and so on. The report was presented at the third 1971, SCC on the reactor-coolant cleanup system of the
Geneva Conference, Sept. 1964. Some data of the project Dressden-I in 1971, SCC on a 4 pipe of recirculation system
report were introduced in the Ergen Report, 1968. The SAFE of the Dressden-2. In light of the information, a BWR
project has been succeeded by the Rig of Safety Assessment, plants in Japan were inspected and SCC and cracks due to
ROSA, project by the Japan Atomic Energy Research thermal stress were observed in some plants. In order to
Institute, JAERI since 1968. The ROSA projects have done solve the SCC problems, investigations and experiments on a
comprehensive and considerable research on LOCA/ECCS large scale have been conducted for improving design to
issues. Some of them have been conducted under prevent excessive stress and to eliminate locations having
international co-operation. stagnant flow, changing pipe materials to low carbon stainless

steel, careful chemical treatment to reduce oxygen and
ROSA-L Began experiments in 1970. A small chloride and improvements in welding portions by applying

blowdown test facility. Using 25-125 mm diameter orifices, a special insitu heat treatment. Since 1978, SCC were
data on flow coefficients of critical flow were collected, observed at the flexible pins of control guide tubes of PWRs,
which were utilized in the following investigations. but have been eliminated by improving the design and the

manufacturing processes. In addition, enhancement of flaw
ROSA-11: Began experiments in 1974. A system inspection methods by automatic or remote control schemes

experimental facility which is scaled to that in a II 00 MWe have been developed.
PWR containing heater rods of 1.5 m heated length. Some of
experiments were conducted under international co-operation Therefore, the SCC problems have been essentially
with the LOFT Semiscale IV2 program. Data collected were solved with some exceptions, for example that observed at
useful to assess the intended function and the margin of internal components of pumps such as bolts, welding portions
current design of ECCS. Participating in the International and valves of aged reactor facilities. When finding such
Standard Problem, computer codes developed by the JAERI failures, careful examination should be conducted and design
were compared with experimental data obtained by the changes and/or material changes should be carried out i
facility. necessary.

ROSA-III: Began experiments in-1978-.- The facility is
scaled to that in a 000 MWe BWR. In light of TMI-2 6. NUCLEAR FUEL
accident, experiments for small LOCA of BWR were
conducted. During from 1973 to 1976, fuel failures such as

leaking, bending, deformation and so on have been observed.



have been conducted, and material of fuel cladding and
quality assurance of fuel manufacturing have been improved. The nuclear safety research schemes which have been
Improvements have been practiced in these areas such as proceeded by a governmental budget are related to items
manufacturing of highly densificated pellets, pre-pressurized which are utilized to safety assessments in the safety
fuel rod, controlling of spring force of fuel rod supporting examination by the regulatory bodies. The research work has
grid and so on. As a result, leaking from fuel cladding is been pursued by governmental research institutes such as the
now rare. Research on irradiation of fuels have been Japan Atomic Energy Research Institute and the National
conducted in the JMTR of JAERI and reactors in US and the Institute of Radiological Sciences. According as the scale and
Halden project. categories of research progress to a large scale necessary to

meet the engineering and industrial demands, the
In practice during a periodical inspection to be done establishment of some industrialized research center have

every year by the government, all fuel-assemblies are become a recognized necessity. Accordingly, the MITI
shipping-inspected. established in 1975 the Reliability Demonstration Project for

Nuclear Power Plants, by which the MITI entrusted large
scale experimental tests to industries by a governmental

7. STEAM GENERATOR budget.

A minute crack, what is called a pinhole, was generated In order to conduct large scale experiments the Nuclear
in a steam generator tube of the Mihama-I plant in June, Power Engineering Corporation, NUPEC, was established.
1972, through which primary coolant leaked to the secondary The function of the NUPEC has expanded to undertake the
side of a steam generator. It was for the first time to cause charge of analysis for safety assessment and data-bank as well
the thinning phenomena of a tube. For this observation as implementing experiments. The NUPEC constructed in
substantial experimental investigations have been carried out, 1982 the 1000 ton-g Shaking Table for seismic design
and as a result it was found that the tube-wall thinning assurance at Tadotsu City, te capacity of which as 3000 t
phenomena was caused by the chemical solution of some horizontal accelerating force and 3300 tf vertical accelerating
kinds of elements of fuel clad material by phosphoric salt force. By this facility experiments have been conducted using
condensed due to repeating formation and detach of steam large scale models for reactor pressure vessels, reactor
bubbles on the tube surface. The problem was solved by the intemals, pressure boundary piping, containment and so on.
changing of chemical solute in the secondary coolant from The results obtained have contributed much to the
phosphoric acid to hydrazine, i.e. all volatile treatment. SCC confirmation of design adequacy and design margin 
was also observed on the steam generator tube surface and equipment and components. The shaking experiment with a
crevice between tubes and the tube plate or tube supporting severe shaking force stronger than that to be induced by what
plates. These problems have been essentially solved. The is called the extreme design basis earthquake was also carried
remaining problems observed at a few existing steam out. Some experiments were conducted in the international
generators are related to SCC and intergranular cracking co-operation with US-NRC.
which are observed at the tube support plates and crevice at
tube plate holes, although most defects have not caused tube Besides these, under the Reliability Demonstration
leaking. These flaws are caused by residual stress due to tube Project for Nuclear Power Plants by MITI, the demonstration
bending process, oxidizable effects of water, remained tests have been conducted with several types of equipment
phospheric acid and so on. Investigations have been and components: steam generators, pumps, valves, fuel
conducted in order to solve these problems. assemblies for maximum heat output, fuel iradiation, thermal

affection of weld portion as SCC problem, pressurized
During the periodical inspection to be conducted every thermal shock, pipings, electrical instruments and control

year by the government, almost all of the steam generator panels, thick steel plates and so on. Some of them have been
tubes are inspected using the eddy current test, ECT. If some done by the Japan Power Engineering and Inspection
defects are indicated, the tube in question should be plugged Corporation, JAPEIC, instead of NUPEC_ -
or sleeved, even if minor leaking of water is not observed.
Owing to the results practiced in the inspection, technology of
ECT and repairing have been improved and the leaking of 9. INCEDENTS
tubes has become rare.

(1) Radioactive liquid waste was released into te bay
In addition, the antivibration bars installed between tube without notice at the Tsuruga 1 357 MWe BWR), in April

bundles have been replaced with newly designed ones which 1981:
would prevent bar-vibration to cause fretting corrosion
between tubes and tube support plates. It was observed by the periodical monitoring that the

radiation level of sargassos in the bay to which the cooling
water flows from the power plant was higher than usual.



liquid waste had overflowed the radioactive waste storage tube an tube support plate, and these cracks propagated and
tank to a nonradioactive drainage and into the bay without finally extended to the cirumferential rupture of the tube due
notice and control. The quantity of waste released was to high frequency fatigue.
estimated about 10 mCi. The cause of the incident was due
to human error in liquid waste management. In light of the (4) Steam Bubble Collapsing
incident, the management of liquid radioactive waste has been
improved. Three nuclear power reactors at the Fukushima I

nuclear power station were simultaneously scrammed due to
(2) Recirculation Pump Damage of the Fukushima II-3 high flux signal when an earthquake jolted the site on April

(I 100 MWe BWR) in January 1989: 23, 1987. The magnitude of the earthquake was registered
6.5 magnitude on the Richter Scale, and its epicenter distance

On January 1, 1989, during the operation at 1030 MWe, from the nuclear facility was about 69 km and its depth was
there occurred an alarm showing strong vibrations of the 40 km informed.
recirculation pump B. Vibrations seemed to disappear after
its revolution was manually reduced, allowing plant operation There are six BWRs, of which at that time one reactor
to continue at around 990 MWe. Vibrations reappeared early was stopped for the periodic inspection and four reactors had
in the morning of January 7 the reactor was shut down and been running of which three units, one 460 MWe unit and
the pump was disassembled and examined. It was discovered two 784 MWe units, were scrammed. It is quite certain that
that about two thirds of the pump's water-bearing ring 1001.7 those units were tripped due to the signal the Average Power
mm diameter) was broken into pieces and they seemingly Range Monitor, APRM, Hi-Hi. The high flux signals were
struck on parts of impeller and impeller-ring and damaged initiated at almost the same time for the three units a little bit
them. The loss of them totaled about 30 kg and broken earlier before the time of the maximum seismic acceleration
pieces of them flew into the reactor coolant piping and were observed and lasted about 100 to 180 msec.
scattered on the bottom of reactor pressure vessel.

The maximum design earthquake for the site is 180 gal
It was understood that the ring of water-bearing of 392 at the reactor building basement. The actual acceleration on

mm wide welded on the collar of bearing body by butt the ground surface was observed 223 gal. Namely the
welding was damaged by the flow-induced vibration. The carthquakewascomparativelyweakoneand about 1/5 to 1/10
cause of failure was the inappropriate welding design and of the design basis ground motion.
welding method which had induced high cycle vibration,
estimated " cycles, due to the long duration in reduced During and after the earthquake the offshe electricity
revolution. supply network was not disturbed, maintaining voltage and

cycles both as usual, although the total generation capacity 
Damaged chips inside the pressure boundary were 202 M was simultaneously lost.

removed and the boundary was cleaned. On November ,
1990, the reactor resumed operation. After a detailed examination by the utility it was

concluded that the cause of the incident was not the failure,
It is recommended that the user of the pump, the inferiority or false signal of instrumentation devices and

electric company, should carry on quality assurance of the systems. It seems that the cause of the high flux was induced
pump inside at its audit. from some kind of thermal-hydraulic phenomena in the sub-

cooled boiling region, namely high flux probably stemmed
(3) Steam Generator Tube Rupture at the MIHAMA-2 from the instantaneous detaching and/or collapsing/condensing

(500 MWe PWR) in February 1991: of steam bubbles within the subcooled thin boundary layer
around the lower part of fuel bundles shaken by seismic

,'The incident of circumferential rupture of a steam vibration of fuel rods. The disappearing of steam bubbles
generator tube occurred at the MIHAMA-2 reactor on would continue for a while until the stable sub-cooled layer
February 9 1991. Radioactive gas of 06 Ci was by should be originated again. If steam bubbles disappearing
estimation released from pressure relief valves and an air could last for more than about 30 msec it is seemingly enough
ejector of main condenser to the environment. An example to induce high flux.
of steam generator tube circumferential rupture occurred at
the North Anna-1, but it was reportedly caused by dnting of (5) Fracture caused by Thermal Stress
the tube.

It was observed that the drain sump water level in the
After a prudent investigation, itwas concluded that the containment was increased at the Genkai-I 559 MWe PWR)

antivibration bars were not adequately installed as designed in June 1988. It was caused by water leakage 
and the fluid-induced vibration caused minute circumferential approximately 50 liters per hour from the grand packing 
cracks on the tube surface in question due to high frequency the inlet isolation valve of the RHR pump of the piping 220



primary coolant pipe to the RHR pump. This valve is a gate meters or more deep. For this project an underground
valve and normally closed, leaving water inside the pipe in a research center will be established, and basic technological
stagnant condition during normal operation. But the gate research on safety concerning geological issues will be arried
valve could not keep tightness between the valve sheet and out.
the valve disk, causing a slight loosing gap through which a
small amount of water leaks from the inlet to the outlet of the
valve. Hot primary water leaking makes the gap close and 11. OTHER ISSUES
the water leaking stops, then the temperature of inlet pipe
decreases followed by reducing temperature of the valve and It is of prime necessity to enhance safety and reliability
causing the gap to open again, and water leaks again through of nuclear power plants in order to achieve continuous
the gap. The repeating of the phenomena produces the development of nuclear power plants, obtaining the public
thermal stratification zone on the upper part of the horizontal acceptance. For this aim, ephasis must be placed on the
inlet pipe, about I mcter long, of which the temperature need to pay close attention to indications of leakage, wear,
changing makes the high frequency fatigue due to the thermal corrosion, vibrations and other minor abnormal symptoms
stress. As a result a penetrated crack, 85 mm length inside which may be detected during normal operation or
and 1.5 mm length outside the pipe, was generated after 10' inspections. Appropriated responses to these symptoms are
to 10' cycles estimated. contributing toward avoiding unusual incidents or accidents.

When defects are found in equipment or systems, it is
important to thoroughly examine the defects if they would

10. WASTE MANAGEMENT AND FUEL CYCLE cause common failure. It is acknowledged in Japan that top
FACILITIES priorities should be given to measures for preventing

occurrence of abnormal incidents rather than to those which
Of radioactive wastes generated in a nuclear power mitigate the consequences of unusual incidents and accidents.

plant, gaseous and liquid wastes are controlled by specific Preventive maintenance has the ighest pority, namely it
requirements and may only be released into the environment should be recognized that merely replacement of defective
in accordance with established standards. Liquid wastes are components without investigation does not always mean
reduced in volume by evaporation. Combustibles of solid safety enhancement.
wastes are bumed in an incinerator to reduce their volume.
Sludge remaining after evaporation and incombustibles of There are eighteen nuclear power plants in Japan which
solid wastes, together with radioactive solid wastes, are have been in operation for ore than fifteen yars.
packed in dums and solidified with cement, asphalt, plastic, Investigating and implementing effective counter-measures to
etc. The equivalent of about 500,000 drums, each with a maintain safety and rliability of these aged reactor facilities
capacity of 200 liters, are presently stored on-site at each are important problems to be considered. When considering
plant, although some of them have been sent to the burial the great technological innovations accomplished in the past
facility as following. decade, it is natural that equipment and system of aged

reactor facilities should bcome commonplace in design and
Those drums containing low-level solidified radioactive construction. Therefore, it is recommended that the new

wastes will be finally disposed of with a shallow land burial. technology must always be applied to existing nuclear
For that project a commercial facility has been under facilities for upgrading their safety-, for example, adoption 
construction at Rokkasho-Mura, Aomori Prefecture. A part new materials, improvement of welding techniques,
of the facility was completed and has already started being application of modem electronics, enhancement of inspection
used. methods by automatic or remote control schemes.

The technical concepts of waste-drum disposal consists Equipment and systems of existing reactor facilities are
of reinforced concrete pits constructed on an underground assuredly designed with adequate margins to cope with the
basis excavated 12 in in depth, in which drums are stayed and anticipated transients during their lifetime.
hardened with mortar and are then filled to their
circumference with a layer of material of a very low Concerning pressurized thermal shock of a reactor
permeability such as bentonite. The installations will remain pressure vessel, the nil-ductility temperature, NDT, of a
under surveillance for about 300 years or more and then its pressure vessel is examined with surveillance tests of vessel
radiation level will be decayed to a degree that radiological material and its integrity is assured.
restrictions will no longer be required.

In general, defects and problems are caused by
High level radioactive waste disposal concepts are inferiority of quality assurance and human effors. Equipment

similar to that of most leading countries in the world. High and components and systems of a nuclear power plant are
level wastes shall be vitrified with boronsilicate glass, making used to be placed under radioactive atmosphere, and these are
a cylindrical column to be put in stainless steel canisters, and difficult to inspect and perform accessible maintenance.



generate some defects in equipment and components. As the maintenance of nuclear power plants. It is believed that the
aging phenomena continues, the generation of defects such as cumulative experiences in Japan can contribute to the further
SM defects in welded portion, high cycle fatigue and so on improvement of safety of nuclear power plants throughout the
might be inevitable. Therefore, fundamental studies of such world, and for this aim a mutual information exchange should
defects and technological measures of finding and the be encouraged.
inspection of symptoms of such defects should be encouraged.

The NSC has recommended that the utility should study
severe accidents in association with PSAs and accident
management to prevent the propagation of an abnormal
incident to a severe accident and to mitigate its consequences.
In the course of this study, careful consideration should be
given to the assessment of the functions of employing
measures, the current designed measures and/or the newly
designed systems and components such as improved
containment venting systems and hydrogen igniters etc. The
results of assessment to be submitted by the utility should be
examined by the regulatory agency.

As for the next generation nuclear power plants in the
world, two types of nuclear power reactors have been
proposed; a larger power reactor which emphasizes
improvement based on highly technical upgrading and
improvement of existing models, and a smaller reactor which
emphasizes innovative or revolutionary concepts, providing
passive features in design. Japan will intend to develop the
former type reactor, namely two ABWRs 1356 MWe) are
under construction and one APWR 1200 MWe) is under
planning. Concerning the later type what is called a passive
featured reactor, studies and proposals have been proceeding
in Japan as well. It seems that such a small reactor to be
designed on passive features would not be necessary to be
developed in Japan. It is recommended that the results
obtained in the course of study, taking into consideration the
passive features concept, would be reflected in the large
power reactors of advanced types to be developed in Japan.

12. CONCLUSIONS

In order to cope with global matters vitally affecting the
electricity generation, taking into consideration Japanese
specific energy issues, the nuclear power development has
been an indispensable policy of Japan. In order to proceed
with further development of nuclear power plants, it is
necessary to obtain proper understanding by the public,
showing assurance of the safety and reliable operation of
nuclear power plants through daily plant operation.

The nuclear safety issues should be considered.from a
global point of view. It is necessary to establish common
safety standards which could harmonize the safety level of
nuclear power plants in the world. The safety goal
concerning severe accidents should be established as an
internationally agreeable one.

Japan has accumulated highly technological experience


