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The Utilization of Risk Information in Japan

George Apostolakis
Nuclear Risk Research Center
Central Research Institute of the Electric Power Industry

After the Fukushima accident, the Japanese nuclear
power industry realized that a new paradigm was
needed for reactor safety. The approach until that time
was highly prescriptive. The culture both at the
regulatory agency and the industry was compliance—-
oriented, that is, compliance with the regulations meant
the plants were safe. The claim that the plants were safe
was communicated to the public with disastrous effects
to the credibility of the industry after the accident
proved that they were not.

At the same time, other countries, especially the United
States, had made significant advances in the use of
Probabilistic Risk Assessment (PRA)and Risk-Informed
Decision Making (RIDM). The global risk metrics of
core damage frequency (CDF) and large, early release
frequency (LERF) were used routinely in decision
making. It was universally accepted that the RIDM
approach led to safer and more efficient plants. The
CDF and LERF were also found to be effective
communication tools both within the industry and with
the public .

As a result, safety was improved. It was the early PRAs
that called attention to the significance of human errors,
support systems, internal fires and earthquakes, thus
As the

developing PRAs, it showed that several prescriptive

leading to safer plants. industry started
regulatory requirements had little or no impact on CDF
and LERF thus constituting unnecessary regulatory
burden that could be removed or relaxed. Another
major conclusion from the industry-sponsored PRAs
was that the risk was plant specific, that is, each plant
had unique risk contributors that were not covered by

the generic regulations.

! For details, see the NRRC report “Risk-Informed Decision
Making: A Survey of United States Experience,” 2017.
https://criepi.denken.or.jp/en/nrrc/publication.html

(2)

It is worth noting that the regulatory staff at the U.S.
Nuclear Regulatory Commission (USNRC) was eager to
the PRAs

implementing

impose new regulations as revealed

vulnerabilities. However, rules for
removing unnecessary regulatory burden took years
and required intervention by the U.S. Senate. This
confirmed once again that regulatory agencies are
inherently conservative and frequently require an

external intervention for them to change their attitude.

Although Japanese plants had done PRAs, they were
below the state of international practice and were not
utilized in decision making in any meaningful way. After
Fukushima, the industry decided to adopt the PRA
technology and push for universal acceptance of RIDM.
In order to achieve this goal, the Central Research
Institute of the Electric Power Industry (CRIEPI)
established the Nuclear Risk Research Center (NRRC)in
2014. NRRC’s mission is as follows:

To assist nuclear operators and the nuclear
industry in their continuous effort to improve the
safety of nuclear facilities, that is, to manage the
relevant risks, by developing and employing
modern methods of Probabilistic Risk Assessment
(PRA), risk-informed decision making and risk

communication.

In order to fulfill this mission, we (the NRRC) are
implementing a three-pronged approach: helping to
raise the quality of industry PRAs, improving the

methodology, and supporting risk-informed initiatives.

To raise the quality of existing PRAs to the international
state of the practice, we selected the PRAs for two
plants (Ikata Unit 3 and Kashiwazaki-Kariwa Unit 7)
and subjected them to detailed reviews by international
experts. The analysts of these two PRAs responded to

all of the expert comments thus improving these PRAs.

BARFNHFEREE, Vol63, No.2 (2021)



Other utilities are following these reviews and upgrade

their PRAs as appropriate.

Our work on PRA methodology encompasses a wide
variety of topics. We have issued a Fire PRA Guide that
incorporates the latest thinking regarding internal fires
and the threat they pose to the plants. We are about to
issue a Guide for human reliability analysis (HRA) with
emphasis on the development of narratives, ie., the
context within which the operators are expected to act.
The idea is that it is this context, e.g., information
that determine

received, stress level and others,

whether the operators will make a mistake.

Until Fukushima, PRAs were performed for individual
units. That accident demonstrated that the interactions
among units at the same site were important. We are
currently developing a methodology for PRA of

multiunit sites.

So-called “external events,” i.e., earthquakes, tsunamis,
strong winds and volcanoes, are very important in
Japan. We are developing detailed PRA models for some
of these events. They consist of detailed assessments of
the relevant hazard and the response of the plant
systems including the fragility of plant components. An
important study has been completed by Shikoku EPC
(with our support)regarding the earthquake hazard at
the Ikata site. This study (based on the American study
of the Senior Seismic Hazard Analysis Committee-
SSHAC) involved experts from academia, research
centers and industry and represents the current state of
understanding of the seismic Japanese community of the

earthquake hazard at the site.

In all our activities, we have the benefit of comments
from our Technical Advisory Committee (TAC). TAC
consists of six experts (three Americans, one
Frenchman and two Japanese). The experts meet twice
per year in Tokyo and review our overall research
program as well as individual research projects. Their
comments are given to us in the form of a letter report
and we respond in writing. This exchange is published

on our website.

The third prong of our approach is supporting ATENA
(Atomic Energy Association) in preparing risk-
informed initiatives to be submitted to the Nuclear
Authority. ATENA these

Regulation prepares

AARFNHFEREE, Vol63, No2 (2021)
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proposals in consultation with the nuclear industry.

A major step forward was reached in 2018 when all the
Japanese utilities, with our support, issued a strategic
plan adopting RIDM. This plan states “The objective of
introducing the RIDM process is to bring about changes
in the existing management process, where the
licensees are primarily responsible for improving plant
safety through correctly monitoring as-built and as-
operated plant status, considering the risk significance
of findings based on their own assessment as a decision
criterion (risk-informed and performance-based), and
implementing decision-making for improvement in
timely manner, while compliance with the regulations is

a prerequisite.”

This plan lays the foundation for a fundamental change
in the safety culture prevailing in the nuclear power
industry by going beyond compliance with the
regulations and acknowledging that it is the utilities that
are primarily responsible for reactor safety. Their
continuous efforts to improve or maintain safety will be
guided by risk assessments and comparisons with
performance objectives. Importantly, the Strategic Plan
is accompanied by an Action Plan outlining specific
actions that the utilities should take towards achieving
the objectives of the Strategic Plan. The Action Plan
was updated in 2020.

An apparent obstacle to the wider use of PRA in Japan is
the explicit use of probabilities (and frequencies). I have
been repeatedly told that the public will never accept
such practice. This attitude has serious consequences
because global risk metrics such as CDF and LERF are
great communication tools within the industry, between
the industry and the regulators, and between the
nuclear establishment and the public. Yet, with few
exceptions, they cannot be used with the public in
Japan. However, avoiding the mention of probabilities
and, for example, saying that the plants are safe because
they satisfy very stringent regulatory requirements,
does not convey the complete picture. On the other
hand, using CDF carries the implicit message that a core
damage event can actually occur albeit with a low
frequency. I am not sure how we can overcome this
hurdle. What I am sure of is that, eventually, we will use
risk metrics for communication because it's the

technically sound thing to do.
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