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Why is Probabilistic Risk Assessment useful?

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

After the Fukushima Daiichi accident, the Japanese
regulatory process was fundamentally restructured. A
large number of new regulatory requirements was
issued based on the traditional “deterministic” approach.
This is not surprising; it always happens after a nuclear
accident, as attested to by the reaction of the United
States Nuclear Regulatory Commission (USNRC) to the
Three Mile Island accident.

I have placed the word deterministic within quotation
marks to emphasize that it is a misnomer; there is
about it

regulations are derived from a limited set of postulated

nothing  deterministic “Deterministic”
accidents and are based on the judgment of engineers
informed by technical assessments.

In contrast to this approach, probabilistic risk
assessment (PRA) identifies thousands of potential
accident sequences. The probabilities of these accident
sequences are derived using statistical methods, past

experience, and, again, judgment.

An important result of the PRA approach is that it
produces global (overall) metrics (indicators) of plant
safety, such as the core damage frequency (CDF). This
provides an easy-to—understand measure of the safety
level and can be used in deciding whether this level is
acceptable, i.e., it helps answer the question “how safe is
safe enough?” It serves as a communication tool in the
nuclear community as well as the public. Whereas the
“deterministic” approach declares a plant as being safe
when it meets the regulations, these regulations are
very difficult for the general public to understand. Using
overall indicators also sends the message that there is no

absolute safety.

During the life of a nuclear plant, it is necessary to make
design and operational changes. The impact of these
changes on the global metrics, such as the CDF, can be

assessed and their effectiveness evaluated. A good

(2)

example is the large number of protective measures
taken at Japanese plants after the Fukushima accident.
While there is little doubt that they have improved

safety, we would like to know by how much.

The history of the evolution of risk-informed decision
making (based on both “deterministic” requirements
In the

regulatory

and risk insights) in the U.S. is instructive.
period 1975-1990,

improvements to fill the gaps in the regulations that

there were many
were identified by the government-sponsored PRA of
1975. Major rules were promulgated such as the Station
Blackout rule. Then, in the 1990s, the USNRC decided
that PRA had matured enough to allow the evaluation of
the safety value of some regulatory requirements. The
most successful application of this decision is the
risk-informed in-service inspection of piping (RI-ISI)
using utilities’ site-specific PRAs. It resulted in
reductions in not only risk and radiation doses to

workers but also cost.

It appears that many people have formed the wrong
impression that PRA is used to relax regulations,
judging from what has happened since 1990s. This is not
true. PRAs are used to evaluate the risk significance of
new and old requirements. The goal is to make rational

decisions.

As I said above, the regulations in Japan are currently
“deterministic.” The question is, then, how can we, the
industry, the regulators and society, introduce the
utilization of risk information in our decision-making
process. My view is that it will take several years.
Site-specific PRAs must be developed according to the
international state of the practice. As confidence is
gained that these PRAs are good models of the as-built
and as-operated plants, we can start implementing
risk-informed decision making processes and expand

their application step by step.

BARRFHESE, Vols7, Nod2 (2015)
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