
XAO102781

IAEA-CN-82/37

THE NUCLEAR SAFETY REGULATION IN JAPAN AND THE RESPONSE TO
CHANGES OF CIRCUMSTANCES SURROUNDING THE NUCLEAR
ELECTRICITY GENERATION

HOMBU, K., HIROTA, M., TANIGUCHI, T., TANAKA, N., AKIMOTO, S.
Nuclear Power Licensing Division, ANIS
Ministry of Economy, Trade and Industry 1-3 Kasumigaseki
Chiyoda-ku, Tokyo 100-8986, Japan
Fax: +81335808535; Email: hombu-kazuhiko@meti.go.jp

Abstract

The influences of external factors on nuclear safety are discussed in this paper, based on the views on
the circumstances of nuclear electricity generation. The following external factors, which might have
some potential impacts on nuclear safety, are selected for discussion. (1) The deregulation in the
electricity generation industry, (2) The modification of approval/certification system in the regulation
of electricity generation, (3) The influences to social atmosphere due to the occurrence of a series of
troubles (4) The government reform and the structural adjustment of industry and (5) Others. Our
further discussion seems to focus on the following 2 issues, (a) Whether the nuclear power and the
other electrical sources should compete with each other for short term economical cost, or whether
factors of cost stability and competitiveness as well as longer term energy supply security and global
environmental issues ranging over several decades should be considered, (b) How to realize the
appropriate regulation from the perspective of public acceptance and confidence, when a series of
troubles occur, without imposing unnecessary burdens on industry and without jeopardizing safety.
These issues may be common among many countries and can be discussed widely.

1. INTRODUCTION

The Japanese energy policy is established on the basis of a medium and long term perspective. 51
plants of light water reactors are being operated, 4 plants are under construction and a plan of
constructing more 13 nuclear power plants until 2010 is being discussed. This policy is based on the
following views on the circumstances of the nuclear electricity generation in Japan.
a. The role of the nuclear energy source.

The use of non-fossil energy is inevitable in the energy supply structure composed of various
energy sources in Japan and the nuclear electricity generation is a realistic option, considering the
small and uncertain potential of the new and renewal energy sources and longer term energy
security environment protection.

b. The economic viability of nuclear energy.
The nuclear energy can be economically competitive (5.9yen/kWh) with other electricity sources
on certain conditions (40 years operation and 80% availability factor).

c. The safety level of Japanese nuclear power plants.
The safety performance of Japanese nuclear power plants is regarded as being ranked among the
highest levels in the world, considering the small frequency of troubles and unplanned shutdowns
and the low radiation exposure of the employees.

d. The public and social acceptance of nuclear energy.
The public is becoming less conscious of the need of nuclear power and the anxiety about nuclear
safety is increasing.

e. The issue for the nuclear industry.
The shrinkage of nuclear market results in the degradation of quantity/quality of engineers and of
the company alliances.
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2. THE EXTERNAL FACTORS SURROUNDING THE NUCLEAR ELECTRICITY
GENERATION

In view of situations mentioned above, some examples of those circumstance changes, which might
have some impact on nuclear safety, are described in the following.

2.1. Deregulation in the electricity generation industry.

For the purpose of promoting competition and efficiency, the amendments of the Electricity Utilities
Industry Law were enacted on March 21, 2000. The key amendment is the partial liberalization of
electricity retail sale.
• It is admitted that the electricity be supplied directly to large consumers(Above 2MW and 20kv)

by a supplier other than the exclusively operated electrical companies.
• The transparent and fair rules shall be established on the use of electricity transmission line of the

electricity companies.
The impacts to nuclear electricity generation are not apparent at this moment. However, various kinds
of symptoms and observations are emerging, which are discussed hereafter.

2.2. The modification of approval/certification system in the electricity generation regulation

In the regulation of the electricity generation industry, fundamentally the same approval/certification
system has been applied to both the conventional field and the nuclear field with one exception of the
reactor establishment license being required only in nuclear field. As a result of the recent re-
examination on the roles of a regulator and the industry, the approval/certification system in the
conventional electricity industry has been modified. And a new system has been established, which
can utilize the capability of private sectors by promoting competition and innovation, in order that
safety for consumers can be maintained and enhanced, through more rationalized regulation and
efficiency. The amendment was issued on July 1, 2000.

2.3. The changes of social atmosphere due to occurrence of troubles

The social atmosphere has been changing due to the occurrence of a series of the following significant
troubles in the nuclear field. These troubles have influenced the perception and psychological attitude
of the public on nuclear safety, aggravating the public anxiety to nuclear safety and eroding the
recognition of the needs of nuclear power:
• criticality accident at the uranium processing plant;
• falsification of MOX fuel data at BNFL Sellafield site;
• leakage of reactor coolant from the regeneration heat exchanger at Tsuruga NPP 2.

2.4. The government reform and the structural adjustment of industry

The comprehensive re-organization in the Japanese government and the structural adjustment in the
industry are proceeding in Japan.

2.5. Others

The technical innovation might be included as factors having effects on safety.

3. THE DEVELOPMENT OF REGULATORY RESPONSES TO THE CHANGES

The regulatory responses to the above mentioned changes can be considered to develop in the
following direction.

3.1. Deregulation in the electricity generation industry.

In Japan, the impacts of deregulation in the electricity generation industry on the nuclear field can not
be visibly perceived as yet. However, there are already some observations and further discussions are
developing. The following observations are presented on various occasions:
a. Influence on safety of operating plants;
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It is widely concerned that a reduction of operation/maintenance expenditure, which will be
caused by intensified competition, might influence the safety level of an operating nuclear power
plant. However, the operation/maintenance cost does not constitute large share in the total cost of
nuclear electricity generation as compared with the capital cost. It produces more benefits for
electrical companies if a nuclear power plant can be operated with high availability factor in place
of a conventional power plant, because the nuclear fuel and operating cost is smaller than
conventional cost. This guarantees the necessary investment in operation/maintenance. Some
industry people view thaj the deregulation will have little impact on nuclear power plant safety.

b. The impact of the competitive market on the nuclear business
The nuclear is a stable electrical source owing to stable fuel and operating cost. However, the
electricity by nuclear has to be sold continuously as a base load supply and has a risk of the price
being beaten down. As long as the nuclear electricity generation cost is competitive, the nuclear
can sustain its position in the market as a major electrical source, but when it loses
competitiveness, it has to stand on a special disadvantageous position. Furthermore, as it is
difficult to assess exactly the backend-cost, some of policy response measures are necessary.

c. Competitiveness of nuclear power with other electricity sources
It is inappropriate to compare the nuclear power with the other electrical sources like a micro-gas-
turbine which appears on the short term competitive market, purely from the view point of short
term economical competitiveness. The nuclear power should be evaluated from a long term
perspective including supply security and environmental impact.
The electricity generation industry should abolish the total cost principle in determining
electricity fee and an equal footing of competition should be provided between IPP and electrical
companies.
We should further consider, whether the nuclear power and the other electrical sources should
compete with each other purely for economical cost, and whether consideration on the long term
cost stability and environmental considerations should be included. This issue may be common
among many countries and can be discussed widely.

3.2. The modification of approval/certification system in electricity generation regulation.

As a result of re-examination, the approval/certification system in the regulation of electricity
generation, most approval and certification systems in conventional electricity sources were
transformed from regulatory approval to document submission, or from regulatory inspection to self-
inspection by utility companies. However, in nuclear industry, only the welding inspection was
transformed for conservative reason from regulatory inspection to self-inspection.

Detail design
Welding inspection
Commissioning test
Annual periodic test during outage

Conventional
(A)
(C)
(C)
(Q

Nuclear
(B) (no change)

(C)
(D) (no change)
(D) (no change)

Note: (A) Change from regulatory approval system to document submittal system
(B) Regulatory approval system
(C) Change from regulatory Inspection to self-certification
(D) Regulatory inspection

Here, the issues are, whether the same regulatory system should be applied to both the nuclear and the
conventional, or whether the special considerations should be given to the nuclear for conservative
reasons. This discussion has a historical background and this should be discussed internally in Japan.

3.3. The changes of social atmosphere due to occurrence of troubles

Following the troubles which gave impacts to the society, a series of technical measures were provided
and at the same time the regulatory countermeasures were taken as follows:
• criticality accident at the uranium processing plant;
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• allegation system for safety violation;
• nuclear security inspection to ensure observance of the safety preservation rule;
• description of operator obligation in a law to train employees;

• falsification of MOX fuel data at BNFL Sellafield site;
• addition of regulatory periodic inspection at nuclear fuel manufactures;
• inspection of a third party agency on importing fuel elements;
• official submission of quality assurance program at inspection application;

• leakage of reactor coolant from the regeneration heat exchanger at Tsuruga NPP 2;
• enlargement of inspection scope.

These regulatory measures were determined from a regulatory view point after intensive discussion.
They are meant to express a message of a regulatory authority to the public to recover their
confidence. But some of the added measures have the possibility of becoming unnecessary regulatory
burdens to the operators. Although the number of troubles can be decreased, the complete elimination
is impossible. If the regulations are intensified each time a trouble occurs, the huge amount of
regulations will accumulate and become a big regulatory burden.

We should further discuss how to cut off this vicious circle to realize the appropriate level of
regulation without imposing unnecessary burdens on the industry and without jeopardizing the
necessary level of safety. The risk-informed considerations might help to us.
This issue may be common among many other countries and can be discussed widely.

3.4. The government reform and the structural adjustment of industry

In the Japanese government, the re-organization started on Jan. 6, 2001, and the public information act
will be enacted on April, 2001. Since the brake of bubble economy, the industry has been undergoing
drastic restructuring to meet challenges of the innovation in IT lead technological and management
area and global market competition. They are aiming at openness, accountability, and transparency as
well as effectiveness, efficiency and agility, in the same way as being currently discussed globally
among many countries facing the same kind of challenges.

3.5. Others

The development of ABWR is a good example of success in having achieved both safety enhancement
and cost reduction. The powerful promotion of technical innovation is one of the effective means to
ensure safety and to realize cost down at the same time.

4. CONCLUSION

The following findings are to be discussed in our country, as well as among many other countries.

a. Whether the nuclear power and the other electrical sources should compete with each other for
short term economical cost, or whether considerations on cost stability and competitiveness as
well as longer term energy supply security and global environmental issues ranging over several
decades should be included in the competition.

b. How to realize the appropriate level of regulation from the perspective of public acceptance and
confidence, when a series of troubles occur, without imposing unnecessary burdens on industry.
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