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PART- 1 SAFETY REGULATIONS OF NUCLEAR INSTALLATIONS IN JPAN

1. Introduction

In Japan, the establishment and operation of nuclear installations are
governed mainly by the Law for Regulation of Nuclear Source Material, Nuclear
Fuel Material and Reactors. This law lays down the regulations and conditions
for licensing of the various installations involved in the nuclear fuel cycle,
namely licensing of installations for refining, fabricating and reprocessing;
and reactors, as well as licensing of the use of nuclear fuels in research

facilities.

Although procedures for the installations listed above vary depending on
the installation concerned, only those relating to construction and operation
of reactor facilities will be analysed in this study, as the conditions and
principles applying to licensing and control of other installations are, to a
large extent, similar to those concerning reactor facilities.

2. Competent Authorities

The competent bodies responsible for safety regulations of nuclear activi-
ties are as follows:

Commercial Power Reactors: Ministry of International
Trade and Industry

Commercial Ship Reactors: Ministry of Transport

Research Reactors and Reactors
Under Development: Science and Technology Agency

The Nuclear Safety Commission (NSC) acts as the advisory body to the Prime
Minister's Offices. The NSC is the competent body in charge of preparing and
examining the necessary decisions in respect of safety regulations concerning
nuclear fuels and reactors, as well as the basic principles of protection
against hazards that may result from the use of atomic energy.

The NSC, may, on its own initiative, make recom ndations to the Prime
Minister or through the Prime Minister to the Ministerial Departments and
Agencies. Thus, the NSC plays an important part in the reactor licensing

procedure.

The functions of the NSC is to plan, deliberate and decide on the matters
mentioned in the following items:

(1) Matters concerning policies on the regulations to secure safety

of atomic energy.

(2) Matters concerning the regulations to secure safety of nuclear

fuel materials and reactors.
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(3) Matters concerning the fundamentals of protection from hazards
occured in the utilization of atomic energy.

(4) Matters concerning the fundamentals of counter-measures for
protection from hazards by fallout of radioactive substances.

(5) Any other matters concerning the regulations to secure safety
of atomic energy which are not mentioned in the preceding four
items.

3. Licensing Procedure

The installation license for a reactor facilities covers both construc-
tion and operation. However, before starting construction and operation of
the reactor facility, the licensee must be subject to certain procedures
which require the sanction or approval of the competent Minister.

The procedure consists of the following stages:

(1) Reactor Installation License

(a) Filing the application

(b) Examination and consultation

(c) Granting the license

(2) Authorization before construction

(3) Authorization before operation

(1) Reactor Installation License

(a) Filing of application

Applications for a license of reactor installation should be
addressed to the competent Minister. In addition, in the case of reactors for
electrical power generation an application for approval by the Minister of
International Trade and Industry of the construction plan of the facility
should be made under the Electricity Utility Industry Law.

The application form should include the items listed below:

(i) The name or title and the address and, in the case of a juridical
person, the name of the representative;

(ii) The purpose for which reactors are to be used;

(iii) The type, thermal output and number of reactors;

(iv) The name and address of the factory or the place of business where
reactors are to be established;

(v) The location, structure and equipment of reactors and their related
facilities;
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(vi) The plan of construction of reactor facilities;

(vii) The type of nuclear fuel material to be used in reactors and the
estimated annual consumption;

(viii) The method of dealing with spent fuel.

Before granting the authorization, the competent Minister must ascertain
from the Atomic Energy Commission that:

(i) The reactor will not be used for non-peaceful purposes;

(ii) The permission will cause no hindrance to the planned development
and utilization of atomic energy;

(iii) The applicant's financial position is sound enough to set up
reactors

and the Nuclear Safety Commission that:

(i) The applicant has the technical ability to operate them competently;

(ii) The location, structure and equipment of reactor facilities are
planned and designed in such a way as to prevent hazards from nuclear
fuel, from material contaminated by nuclear fuel material and from

reactors.

(b) Examination and Consultation

The competent authority examines the safety of reactor and pre-
pares the Draft Safety Analysis Report with the help of the Technical Advisors.
The competent Minister asks the Nuclear Safety commission for its opinion sub-
mitting the Draft Safety Analysis Report, application and other relevant

materials.

The Commission examines safety of reactor based on the Draft Safety
Analysis and other materials submitted to it in order to comply with the
various safety standards, guides, etc., set by the Commission as well as
relevant laws and regulations. The Commission, when it thinks necessary,
instructs the Committee on Examination of Reactor Safety, which is established
in the Commission, to consider and deliberate on matters concerning safety of
reactor.

In the course of examination of commercial nuclear power reactor,
although it is not legal procedure, the Commission holds the public hearing
to take into account doubts and opinions of public concerning to safety of
reactor. In the case of other major nuclear facilities, the same procedure
shall be taken.
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Notes: In the case of establishment of nuclear power station,
MITI is to hold the public hearing concerning the various
aspects of the station prior to the decision of draft
Basic Plan for the Development of Electric Power by the
Electric Power Development Coordination Council. In the
case of other major nuclear facilities, the same procedure
shall be taken.

(c) Granting of License

The reactor installation license is granted by administrative
Decision of the Competent Minister.

Any change in the contents of the application form should be subject to
the permission of the competent Minister.

The transfer of reactors or facilities including reactors should be sub-
ject to the authorization of the competent Minister which is granted according
to the same requirements as for a reactor installation license.

The transfer of a license under the merger of legal persons is also sub-
ject to the authorization of the competent Minister.

Furthermore, various conditions may be attached to the license, with the
object of the fulfillment by the licensee.

However, these conditions must be limited to the minimum necessary and
should not impose unreasonable obligations on the licensee.

(2) Authorization before Construction

Before starting construction of reactor facilities the licensee must
comply with the following obligations:

- Obtain the sanction of the competent regulatory bodies, with respect
to detailed design and method of construction of the reactor facilities;

- Obtain the approval for the construction plan of the reactor facilities
from the competent regulatory bodies.

(3) Authorization before Operating License

Before starting operation, the licensee must:

(i) Submit the construction work and the performance of the reactor
facilities to the competent regulatory bodies.

(ii) Have the competent regulatory body carry out inspections or
tests at each of the construction stages.

(iii) Prepare the operating programme of the reactor for submission
to the competent Minister.
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(iv) Lay down the internal safety regulations and obtain the sanction
of the competent Minister.

(v) Appoint the chief engineer for reactors from among the persons
who have a chief engineer's certificate and give him authority
to supervise the safety operation of reactors, and report his
appointment to the competent Minister within thirty days of the
date of such action.

4. Inspections of Nuclear Installations

The inspector of nuclear installations shall be appointed from among the
officials of the competent regulatory body according to relevant laws.

In addition to the inspections carried out with regard to construction
and performance of the reactor facilities, before starting operation of the
facilities ("Pre-Use Inspection"), the inspectors also have to undertake
annual inspections.

Moreover, the competent Minister may, within the limits necessary for
enforcement of the Law, empower his officials to enter the offices and fac-
tories of a reactor installation to inspect their books, documents and other
necessary objects.

If the Minister considers that, on the basis of the inspectors' reports,
a nuclear installation does not conform to technical standards in force, he
may order the necessary measures to be taken, in compliance with the standards.

When nuclear licensee refuse access to their installations for purposes
of inspection, according to the Law, they are subject to sanctions.

In principle, inspection reports are stored in the competent regulatory
bodies mentioned above, for more than 3 years after inspection.

40



Fig. Organization Chart

1Prime Min

--- ]Atomic Energy Commiss

__4 Nuclear Safety Co ommittee on Exam. of Reactor Safety
ommittee on Exam. of Nucl Fuel Safety

Science Atomic Policy D
Technology Energy - Research & Int'l Affairs Div.
Agency Bureau - Power Reactor Devel't Div.

- Technology Promotion Div.
.- Nuclear Fuel
t- Administrator

Nuclear, Nuclear Safety Div.
.Safety Office of Envir'l RADIATION

Bureau LOffice of Nucl. Safety Review

Reactor Regulation Div.

L Nuclear Mat. Reg. Div.

Radiation Protection Div.

Technical Advisors
on Reactor Safety

Table Licensing Procedure

I Reactor Installation License

1) Filing the Application
2) Examination and Consultation
3) Granting the License

2 Authorization Before Construction

3 Authorization Before Operation

4 Inspection of Nuclear Installations

41



PART-2 SAFETY REVIEW OF KUCA CORE CONVERSION

1. Introduction

Due to mutual concerns in the USA and Japan about the prolifuition
potential of highly-enriched uranium (HEU), a joint study program was
initiated between Argonne National Laboratory (ANQ and Kyoto University
Research Reactor Institute (KURRI) in 1978. In accordance with the
reduced enrichment for research and test reactor (RERTR) program, the
alternatives were studied for reducing the enrichment ?5) the fuel to be
used in the Kyoto University High Flux Reactor (KUHFR) . The KUHFR
has a distinct feature in its core configuration it is a coupled-core.
Each annular shaped core is light-water-moderated and placed within a
heavy water reflector with a certain distance between them. The phase A
reports of the joint ANL-KURR �3 ��ygram independently prepared by two
laboratories in February 1979 , concluded that the use of medium-
enrichment uranium (MEU, 45%) in the KUHFR is feasible, pending results
of the(S5itical experiments in the Kyoto University Critical Assembly
(KUCA) and of the burnup test in the Oak Ridge Research Reactor
(ORR).

An application of safety review (Reactor Installation License) for
MEU fuel to be used in the KUCA was submitted to the Japanese Government
in March 1980, and a license was issued in August 1980. Subsequently,
the application for 'Authorization before Construction' was submitted
and was authorized in September 1980. Fabrication of MEU fuel elements
for the KUCA experiments by CERCA in France was started in September
1980, and will be completed in March 1981. The critical experiments in
the KUCA with MEU fuel will be started on a single-core in May 1981 as a
first step. Those on a coupled-core will follow.

2. Safety Analysis Report of KUCA Core Conversion

The nuclear characteristics of the KUCA is shown is table 2.
Without changing the core geometry, the enrichment of fuel is reduced
from 93% to 45%.

For the safety review of the core conversion, the Committee on
Examination of Reactor Safety of Japanese Government examined mainly on
the nuclear characteristics and the integrity of aluminide fuel plates,
which was very severe because we had no experience to use aluminide fuel
plates in Japan. Figs. 23 and 4 were used to explain the integrity.

Table 3 shows the results of the worst accident analysis for the
MEU core. Figs. and 6 show the comparison between the HEU and MEU
cores. The significant difference was not observed between them.

Finally, all regulatory procedures were completed in September
1980.
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Table 2 Nuclear Characteristics of KUCA

HEU MEU
Fuel plate pitch (mm) 3.8 3.8

Moderator H20 H20

Reflector D2 0 D 20

Fuel meat U-Al Alloy UAl X_ Al

Enrichment 93.2 45

Uranium Content(w/o) 22.0 42

is - (g/cm3 ) 0.6737 0.7575

Minimum Critical Mass(gU-235) 3424 4347

ii - (No. of plates) 266 266

keff 1.00204 1.00581
Total Rod Worth 0.1481 0.1461

Computer Code: 2D-Diffusion code

KAK, 3-groups

1. 15MeV-5.53keV

2. 5.53keV-0.683RV

3. 0.683eV-
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Table 3 Worst Accident Analysis

Enrich- Max. Relpased Fuel Total
ment Power Energy Temperature Reactivity

Core Increase(ac) increase

M (KW) (MW.sec) Ave. Max. (%k/k)

s- 3.5 - 93 308 3.4 92 166 0.5
o

3.5-15-H 0 93 620 6.7 91 164 0.52

3.5-30-C 93 459 5.0 91 164 0.5

nc BK38RD 0MEU) 45 296 2.8 86 155 0.52
_ I

1-CH 2-100 93 135 1.3 141 211 0.35

I-C-800 93 139 1.4 151 227 0.35

-,S 2-1-U 93 1,307 7.4 195 293 0.35

2-1-Th 93 1.096 6.1 139 209 0.35

2-2-U 93 1,623 10.8 219 329 0.35

�2 2-2-Th 93 1,400 9.3 154 231 0.35
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