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ABSTRACT

Outline of safety rcgulationr. and adminis-
trations for the commercial nuclear power
plants in Japan is briefly described. The
strict measures lor safety assurance are alwnvs
taken based on the principle of defense-in-
depth. In the actual procedures of regulatory
control, tlio examinations and inspection« shall
be performed at ejeh individual step in the
stage of applications, and also in the stage of
constructions. Thus, those regulatory exami-
nations and inspections shall be performed in
detail and carefully, and at the most suitable
time; resulting in an effective regulatory con-
trol by the Ministry of International Trade and
Industry.

I. INTRODUCTION

In the fiscal year 1986, operation of the
nuclear power plants in Japan achieved a ca-
pacity factor of 76%, which was the highest
mark since the first commerical nuclear power
plant started its operation in 1966. It is
noted that this capacity factor includes the
shut down period of periodical inspections per-
formed under regulatory requirements. If such
periodical inspections are excluded from the
statistics, the value of attained capacity
factor would become as close as almost 100%.

Today, nuclear power occupies 28% share of
th° total electrical energy generation in
Japan. Since the country depends most of her
raw material requirements on foreign resources,
nuclear energy is vitally important, and it is
considered to bo "quasi-domestic" energy in
this country.

The long term planning for nuclear power
generation formed by the Ministry of Inter-
national Trade and Industry (hereafter called
MITI) forecasts that nuclear power will occupy
about 39% share of the total electrical power
generation by the year 2000.

II. ORGANIZATIONS FOR NUCLEAR POWER REGULATIONS

Nuclear power administration in Japan is

conducted by the several government organi-
zations depending on the various aspects of the
nuclear program. Commercial nuclear power
plants are under the MITI regulatory control,
while lesearch and development programs are
under the control of the Prime Minister, com-
mercial ship reactors are under the control of
the Ministry of Transport. Therefore, each of
these Ministers consistently participates in
the safety regulation, and his resporsibility
is clarified to meet with the aspects of the
program under his control.

On the other hand, in view of the necessity
to yield a unified regulatory control ot the
various government organizations, Atomic Energy
Commission and Nuclear Safety Commission are
established so as to carry out the redundant
checks in the safety examination. (See Fig. 1)

III. SAFETY REGULATION SYSTEM FOR COMMERCIAL
NUCLEAR POWER PLANT

Safety regulations of nuclear reactors in
Japan are entrusted to a respective single gov-
ernment office, depending on the type of a nu-
clear reactor concerned, so that a consistent
and effective administration may be carried
out. MITI takes a responsibility for control of
commerical nuclear power piants as mentioned;
gives permission for installation, approves
construction plan, inspects welding, inspect6
the fuels, conducts pre-operational inspections
of the facilities, conducts periodical inspec-
tions of the facilities after start-up of oper-
ation, and supervises plant operation in gen-
eral. Such controls shall be carried Out at
each regulatory step, based on the Law for
Regulations of Nuclear Source Materials, Nu-
clear Fuel Materials and Reactors (hereafter
called as LRNR) and the Electricity Utility In-
dustry Law (hereafter called as EUIL).

On the other hand, Nuclear Safety Commission
carries out a double check on the Safety ex-
amination of permission for installation per-
formed by the competent government office,
MITI for example (See Fig. 2).
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, — Advisory Committee for Energy (Advisory organ)

'<— Electricity Utility Industry Council (Advisory organ)

Ministry of International Trade and Industry (MITI)

, Advisory Committee on Nuclear Power (Advisory organ)

; Advisory Committee on Environmental Examination (Advisory organ)

—Agency of Natural Resources nnd Energy (ANRE)

—Director General's
Secretariats

1 — Public Utility
Bureau

—Nuclear Industry Division

Electricity Power Development Division

— Office for Consolidating Power Supply Regions

—Electric Power Stations Development Office

— Nuclear Power Generation Division

— Nuclear Power Safety Examination Division

Senior Examiner for Safety

Nuclear Power Litigation Office

—Nuclear Power Safety Administration Division

U-Nuclear Power Operating Administration Office

I—Senior Inspector for Electric Articles

-Machinery and Information Industries Bureau

-Electrical Machinery and Consumer Electronics
Division

i Atomic Energy Commission (Advisory organ)

i Nuclear Safety Commission (Advisory organ)

Prime Minister's Office

-Science and Technology Agency (STA)

' Radiation Council

PNC, etc.

Atomic Energy Bureau
(Power Reactor Development etc.)

Nuclear Safety Bureau
(Research Reactor Regulation, etc.)

Fig. 1 ORGANIZATION SCHEME FOR NUCLEAR POWER GENERATION
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Fig. 2 Licensing Procedure for Nuclear Power Plant
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To asure the highest possible safety level
of the concerned nuclear facilities, various
measures for keeping up a strict safety assur-
ance are taken based on the concept of defense
in depth through design, construction and oper-
ation of the facilities. (See Fig. 3)

(Defense in depth ill)

Measures to prevent the
occurrence of abnormalities

_Design that has ample provision
for safety

Design that prevents incorrect
operation

Inspection and testing of
equipment

_Measures against natural
disasters

(Defense in depth 91)

Measures to prevent an abnormality
from expanding into an accident

Design that allows rapid
detection of abnormality

Design that allows emergency
-shut-down of leactor and
removal of residual heat

(Defense in depth //3)

Measures to prevent abnormal
emission of radioactive substances

_Emergency core cooling system
^"(ECCS)

—Reactor containment

Fig. 3 Defense in Depth in Nuclear Power Plants

(1) Safety Examination on Fundamental Design

When the application is first filed for the
permission of nuclear power plant installation,
MITI examines its fundamental design with em-
phasis on safety aspect together with its ob-
jective to be of peaceful uses only. In going
through the process of safety examination, MITI
asks the opinions of the Technical Advisors on
Nuclear Power Generation consisting of the
nominated members of experienced scholars. Also
in this step, various guidelines (See Fig. 4)
shall be referred to as the standards of ex-
aminations.

When MITI confirms that the application is
sufficiently safe, it then asks for the con-
sultations for the issuance of installation
permit with Atomic Energy Commission*1 and Nu-
clear Safety Commission**. In performing the
examination in this step, Nuclear Safety Com-
mission holds the meeting of public hearing to
consider the safety related opinions of the
local people in the vicinity of the proposed
installation site.

When the agreement of both Commissions is
obtained, the application is finally permitted
by MITI. Unless the permission is secured, the
electric utility company shall in no case pro-
ceed foreward.

(2) Safety Examination on Detailed Design

After the electric utility company obtains
the permission of nuclear reactor installation,
it then proceeds to obtain the MITI approval on
the detailed design of the nuclear power plant,
and on the method of the construction works
under EUIL. The specific items on which such
approval is mandatory are the installations or
modification works of the electric facilities
which are very important for assurance of safe-
ty and stable electricity supply.

For the nuclear power plants, the technical
standards validating such items are provided by
MITI's Ordinance Defining Technical Standards
for Nuclear Power Plant Facilities, and by the
MITI's Ordinance of specific Technical Stand-
ards on Structures and Other Items of Nuclear
Power Plant Facilities.

A. Safety Regulations in Design Stage

It is stipulated in LNRN and EUIL that a
juridical person who intends to install a nu-
clear reactor for commercial generation shall
obtain the permission for installation of the
reactor and obtain an approval for its con-
struction plan, from the competent government
office, MITI.

*1 Concerning that the permission will cause
no hindrance to peaceful utilization of
atomic energy.

*2 Concerning that the facilities will cause
no hindrance to the prevention from nuclear
hazard.
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Guidelines in Reactor Site Evaluation

j—Meceorological Guide for Safety Analysis
of Nuclear Power Reactors

— Guide for Examination of Safety Evaluation—
of Light Kater Nuclear Plant

Safety Design Criteria for
Light Water Nu.-'.ear Power Plant —

-Guideline for the Evaluation of
ECCS Performance

r—Cvi Lde for a Seismic Design of Nuclear Power Reactor

—Guide for Dose Target Values around
Light Water Nuclear Power Plant

-Guide for the Measurement of
Released Radioactive Materials from
the light Water Nuclear Power Plant

-Guide for Calculation of Poses
for the Purpose of Evaluating Compliance
with the "Guide for Dose Target Values
around LWRs."

Fig. 4 Major Guideline issues by Nuclear Safety Commission

B. Safety Regulations in Construction Stage

In implementing construction works that must
be approved or notified, it is legally provided
that the electric utility company shall have
the construction works inspected by M1T1 at
each phase of its construction.

(1) Pre-Service Inspection

Pre-service inspection is to confirm that
the construction is being implemented according
to the regulations set forth in the planning
stage. The facilities subjected to this inspec-
tion are those whicli are prescribed in the con-
struction plan.

(2) Fuel Assembly Inspection

The reliability of fuel assemblies to be
used in nuclear reactors are always emphasized
for assurance of reactor safety. MITI approves
the fuel assembly design, and for this purpose
inspections are performed as follows.

* Fuel materials and fuel claddings shall be
inspected when the. development is at the
stage yielding the fuel compsitions and
having the cladding tubes being prepared to
withstand mechanical testing.

* Fuel elements shall be inspected in the
single rod status when their manufacturing
process is completed.

* Fuel assemblies shall be inspected when
whole manufacturing process of the fuel is
completed in the final form.

(3) Welding Inspection

The welding inspections shall be performed
for the vessel belonging to the main body of a
nuclear sector, or nucler reactor container, or
vessels belonging to a nuclear reactor cooling
system, instrumentation control system, or
radiation control system serving as a safety
device in an emergency. The technical standards
of welding works are stipulated in the MITI's
Ordinance Defining Technical Standards of Weld-
ing Works on Electric Facilities.

C. Safety Regulations in Operating Stage

In regard to operation and supervision of
nuclear reactor facilities, it is provided that
the safety assurance measures are controlled by
LRNR and EUIL.

(1) Approval of Safety Regulations

Each electric utility company has to formu-
late its own safety regulations for the safe
operation of the nuclear reactor facility.
These safety regulations are to be approved by
MITI; which are to include the organizations
for plant management, operating procedures,
supervisory rules, and other necessary rules
for plant operation.

(2) Appointment of Chief Nuclear Reactor Super-
visor

Each utility company has to appoint the
chief nuclear reactor supervisor to have him
bear the responsibility of supervising the
safety operation and maintenance of the nuclear
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reactor facility, and such a chief nuclear re-
actor supervisor has to be selected from the
licensed persons who passed the state exami-
nation for this purpose.

(3) Periodical Inspection

Facilities having high pressure components
or those components susceptible to danger by
deterioration are subjected to the periodical
inspections after the nuclear power plant is
completed and its operation is started. These
periodical inspections are generally" cond'-cted
once a year under MITI control. The item; of
those periodical inspections are so clasi^fied
that they might take no less than two months to
complete the inspection.

(A) Permanent Station of the MITI's Operation
Supervisory Office

Since April 1980, the operation supervisory
office has been permanently stationed in each
nuclear power plant to monitor and supervise
the status of operation.

(5) Report on Accidents and Faults

Electric utility companies are legally re-
sponsible to promptly report the accidents and
faults occurring in the nuclear power plants to
MITI. The information of the accidents and
faults collected ia this reporting system shall
be applied to other nuclear power plants for
prevention of the same or similar phenomena.

IV. PROMOTING "SAFETY 21" — THE SAFETY AD-
VANCEMENT PROGRAM

To ensure that everything is done to maintain
safety of nuclear energy, the "SAFETY 21" pro-
gram has been adopted to achieve even higher
level of safety, a plan to be carried out with
the unified cooperation of the private sectors
and the government so as to ensure that this
program be carried out effectively. For this
purpose, the government is taking various ac-
tions as described below.

A. More Effective Improvementation of Safety
Regulations by MITI

Introduction of the latest safety knowledges
are promoted. At the same time, advantages will
be taken of all information and experience ac-
cumulated through licensing activities to en-
hance two aspects of safety assurance; to pro-
vide a more effective and efficient regulatory
control and to provide higher technological
standards for the nuclear powar plant.

B. Dealing with Advanced Technologies

More advanced technological standards will
be established accompanied with introduction of
advanced reactors, with decommissioning, and
with commercialization of nuclear fuel cycle.

C. Dealing with Increase in Operational Volume

As the number of nuclear power plants in-
creases, specialized third-party organizations
will be placed in charge of the periodic in-
spections and other routine government services
covering safety regulations.

Moreover, emergency measures will be con-
sidered and developed, while international co-
operation in safety matters will be all the
more promoted in the future. On the other hand,
private sectors and academic societies are to
engage in the new research fields of, for in-
stance, human error problems and related tech-
nologies for preventing failures.

V. CONCLUSION

The Chernobyl nuclear power plant accident
in the USSR alerted everyone to the importance
of taking every precaution in nuclear programs,
such as in the operation, maintenance, and de-
velopment of a large nuclear system. The "safe-
ty first" principle cannot be too emphasized,
and the lessons learned from the Chernobyl case
will have to be effectively utilized to improve
the nuclear safety.

The high level of safety statistics has been
achieved in the past years for the nuclear
power plant operation in Japan, in close coop-
eration of electric utility companies with Min-
istry of Internatinal Trade and Industry,
Atomic Energy Commission, and with Nuclear
Safety Commission. To achieve further safety in
the future, the careful safety considerations
will have to be constantly maintained, with the
maximum efforts of everybody involved in the
nuclear project in Japan.
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