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Comments of the Clean Air Task Force on Docket NRC-2013-0254: "Conceptual
Example of a Proposed Risk Management Regulatory Framework Policy Statement"

Submitted by Ashley Finan on Behalf of the Clean Air Task Force. February 28, 2014

General Comments

The Clean Air Task Force broadly supports the NRC in a move towards a more
complete and integrated risk management regulatory framework. A risk-informed
and performance-based approach can enhance the safety of design and operations,
and facilitate innovation by expanding the use of safety metrics that are more
focused on public safety outcomes in context with overall societal risks and not
fundamentally linked to established technology.

A risk-informed approach will enable the NRC to better fulfill its mission to 'ensure
adequate protection of public health and safety, promote the common defense and
security, and protect the environment' by identifying accident scenarios, external
events, and holistically examining systems, structures and components in order of
their risk significance; this will focus regulator and licensee attention on the topics
most important to safety. This approach will also enhance the identification of
common-cause failures that can be overlooked using existing qualitative and
deterministic techniques.

Early power-reactor regulations used stylized accident scenarios to evaluate safety.
These were meant to challenge the reactor to maintain cooling and contain
radioactive materials under very demanding conditions, but were not necessarily
the most risk-significant scenarios and did not effectively consider the many
possible permutations of many more probable accident sequences. Using
Probabilistic Risk Assessment (PRA), a much wider set of possible scenarios can be
more objectively evaluated for any given design and more appropriate response
capabilities establish in some combination of plant features, administrative controls
and operational programs. To some extent this capability has been used
retroactively to evaluate and mitigate vulnerabilities in today's operating plants.
The value of this reexamination is evident in the case of the Fukushima Daichi
accident. The vulnerability of emergency diesel generators to flooding had been
identified in the US, but in Japan, the regulator had not prioritized the issue in
accordance with its (high) risk significance.

Going forward, particularly for new reactor designs, it would be far preferable to
begin with a coherent and deliberate policy of risk-informed regulation, rather than
the current limited use in backfitting designs or administrative controls and
programs. An overly selective application of risk-assessment may overlook areas
that don't receive scrutiny, degrading one of the benefits of PRA - reducing selection
bias. A strong RMRF policy statement from the Commission would have a positive
impact.



The use of risk-informed performance-based (RIPB) regulation has another
important benefit: new information can be integrated much more rapidly and the
implications and potential adjustments related to the information can be
investigated systematically, transparently, and efficiently. This will be widely useful
as we learn more about (and reduce uncertainty surrounding) human error, passive
cooling reliability, and the behavior of new materials, among many other things. It
will be useful when positive advances are made in the reliability and performance of
replaceable components or innovative fuels, conferring a benefit on plants that use
the current available technology, rather than the technology that is most suited to
simply satisfying existing regulations. This can be expected to reduce technology
lock-in quickly on a small component-level scale. This also enables designers of
advanced reactors to capitalize on new knowledge more readily and apply it to
achieve even safer, simpler, more robust and resilient designs that create a safety
dividend to the public and an economic dividend to the developers and owners. On
a more somber note, the ease of updating risk-analysis will be important if climate
change or other factors lead to changes in the expected frequency or severity of
external events like weather, floods, fires, earthquakes, and security breaches.
Overall, the NRC will be able to react much more quickly to changing
conditions to ensure the ongoing adequate protection of public health and
safety and to enable the continued, timely development and use of advanced
technology.

Taken together, the benefits of a risk-informed, performance-based regulatory
framework are in furtherance of the NRC's principles of good regulation:
independence, openness, efficiency, clarity, and reliability, as well as the related goal
of taking regulatory actions that are effective, realistic, and timely.

Detailed Comments

While CATF is broadly supportive of the issuance of a Risk Management Regulatory
Framework Policy Statement, CATF has some specific comments on the Proposed
RMRF Policy Statement Draft:

1. Over-generalization: An effort to cover all types of reactor and non-reactor
facilities and materials manufacturing and use in one policy, while it is meant to
bring cohesion, seems to bring complexity and confusion.

For example, the transition to the new RMRF for operating reactors will need to be
different from new reactors due to the pre-existing requirements and regulations,
and the difficulty of constructing a comprehensive PRA for a system that has already
been built, operated, and modified for decades. Non-power reactors have fewer
specific design requirements, so it may be easier to apply risk-based methods in
some senses, but they also have special applications that it may be difficult to fully
capture with existing PRA knowledge. Likewise, applications that are not related to
any type of reactor have generally seen less quantitative risk assessment to-date;



while they will be initially "behind" on the application of the RMRF, the development
of this policy will likely enable them to move on a more rapid and organized path
towards full implementation of the desired framework.

In NUREG-2 150: "A Proposed Risk Management Regulatory Framework," the Risk
Management Task Force provides categories of reactors and other regulatory
programs and makes specific recommendations as to how the RMRF should be
implemented differently in each case. There is much overlap, but the distinctions
are not inconsequential, and the RMTF identified many important ones. One
distinction that is overlooked is the implicit difference in value and opportunity in
applying RIPB practices to existing reactors versus new designs and projects in the
development stage. The NRC regulates a very wide range of technologies and
activities, and while all would benefit from a RMRF, the policy will be less confusing
and more effective if it is not overly general.

2. Defense-in-Depth: The treatment of defense-in-depth in the draft policy
statement is confusing, perhaps in an attempt to apply to all of the NRC's regulatory
programs, and should be clarified.

In NUREG-2150, the RMTF's first reported finding is:
"Whether used explicitly, as for power reactors, or implicitly, as for materials
programs, the concept of defense in depth has served the NRC well and continues to
be valuable today. However, it is not used consistently, and there is no guidance on
how much defense-in-depth is sufficient." Correcting this issue should be a priority,
as the uncertainty it creates among licensees and potential users and customers
discourages investment in innovation.

The draft policy statement seeks to outline an approach to defense in depth that is
widely applicable, but this does not serve well as it applies to power reactors. The
RMTF found that "methods for quantitatively assessing risk have been developed for
power reactors to a much greater degree than for other NRC-regulated activities"
(NUREG-2150; 4.2-11) and that "the availability and broad-scale use of quantitative
risk-assessment methods (PRA) for power reactors provide an opportunity for a
more quantitative characterization of defense-in-depth" (Finding PR-F-7). Further,
the RMTF recommended that "the NRC should apply the risk-informed and
performance-based defense-in-depth concept to power reactors in a more
quantitative manner" (Recommendation PR-R-5). The RMTF's proposed approach
to this concept is an improvement over the current system, and if implementation is
successful, it can help to improve the effectiveness of power reactor regulation
while reducing the uncertainty associated with predicting NRC judgments and
thereby encouraging investments in innovation.

It should also be recognized that a sound risk-informed design and regulatory
process should not depend on the quantitative results alone. The development of a
competent PRA creates excellent tools for qualitative evaluation of robustness and
resilience of the plant design capability, redundancy and diversity due to plant



features not evaluated properly under the current deterministic scenario plus
conservative parameter approach. A RIPB approach will evaluate the entire plant
capability, better understand the importance of and capability of operators to
effectively manage transients and accidents and establish a scruitable, rigorous
basis for understanding the realistic plant performance as a whole. This capability
will better expose plant level margins to regulatory limits, better define event
scenario uncertainties, defense in depth capabilities and limitations (in a risk sense),
and more effectively guide useful changes that can be made to reduce uncertainties,
improve margins and reduce risk to the public.

The RMTF's proposal is consistent with the recommendation of the Task Force
report on the Fukushima accident1 to establish a "logical, systematic, and coherent
regulatory framework for adequate protection that appropriately balances defense-
in-depth and risk considerations." The integration of defense in depth
considerations with the adoption of categories of adequate protection, proposed
design enhancement, and proposed residual risk will focus design and upgrade
efforts on the most significant areas, while bringing the US regulations into closer
alignment with the proposed common framework of the Western European Nuclear
Regulators' Association and the IAEA. Any movement towards a harmonized
regulatory standard is an investment in the future, since the industry is global.

Conclusion

In general, the RMRF policy should affirm the primary safety goals of the NRC,
provide for affirmation or reconciliation of existing policies and practices impacted
by the creation of a risk informed performance based regulatory framework, should
be as technology-neutral as practicable for facility designs in the different regulated
program areas, and should be implemented as swiftly as possible for advanced
power reactor designs, as it will both enhance safety and encourage investment in
innovation.

For public confidence and to ensure an organized and orderly transition, it is
important for the NRC to demonstrate the leadership contemplated in this white
paper. With the confidence that the NRC intends to move in the direction of greater
reliance on risk information, industry, standards development organizations and
researchers will be able and willing to invest more time and resources into
developing and improving the tools for risk assessment applications.

1 "Recommendations for Enhancing Reactor Safety in the 21th Century", July 12,

2011.


