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Fukushima Recommendation 1 - Comments

1. GENERAL. The short period of time between the March 11, 2011 earthquake and finalization of

the NTTF report did not allow for consideration of detailed investigations into the event

sequence, severity, or response. As significant new information has become available since the

NTTF report, some discussion is warranted as to the continued wording if not validity of each

recommendation. Granted, the topic of moving towards a "logical, systematic, and coherent

regulatory framework for adequate protection that appropriately balances defense-in-depth

and risk considerations" is one that has been underway for some time (and transcends

Fukushima), the draft recommendation response appears directed towards greater use of PRA

methodology than supported by the technology. As written, the draft may give the incorrect

view that adoption of one or more of the proposed options would have prevented or mitigated
the Fukushima event. Some "general" assessment of each option in light of the recent, more up-

to-date knowledge of actual conditions before, during and after the event on March 11, 2011
would be warranted. In short, what has changed since the NTTF was published and how would

each option have performed if in place prior to the event?

2. OPTION 1, STATUS QUO. The description of this option is inadequate in that it misstates the

number, complexity, and value of existing regulatory actions. It presupposes a general absence

and/or termination of action relative to furthering the use of risk-informed methods within the

existing regulatory framework. Instead of describing the actual status quo (which includes

elements of each of the other three options), it leaves the impression that the other three

options would not be undertaken in some part. In actuality, all of the options are inter-related.

More discussion, with specific reference to past successes/failures in the adoption of risk-

informed methods within the existing regulatory framework is needed. Examples might include

10 CFR §§ 50.36, 50.44, 50.55a, 50.69, and RG 1.174, amongst others.

3. PAGE 3 (1" paragraph). The second to last sentence states"

"Probabilistic Risk Assessment studies would not become a requirement for currently
operating reactors."

This sentence, in its brief context, mistakes both the role of PRAs and the understanding of what

actually constitutes a requirement. Taken literally, the statement presupposes the lack today of

a formal requirement within 10 CFR that operating reactors prepare, maintain, and use a PRA.

Notwithstanding the vast use of risk methods in many regulations that apply to operating
reactors (see comment above), the statement conflates a tool or process with a

standard/requirement. Consider the meaning of a counter statement: "Deterministic studies are
a requirement for currently operating reactors." Such a statement would have no meaning

within a regulatory context. (Note. This is not to state that many of the existing requirements

are not "deterministically-based". See the excerpt from the background on the PRA policy

statement, provided in Comment 12 below.) The statement also misses the basis behind what is
included in a requirement. Requirements that present risk-informed alternates (i.e., 10 CFR §

50.69) are credited with containing the value of "PRA studies", yet the original requirements (to



which the alternates are targeted) are not credited. Such a simplification neglects to consider

the underlying basis within the original requirements, a basis that includes the building blocks

("elements") of a risk-informed approach such as component/system reliability data, FMEAs,

dose criteria, etc. The point being made is that there exists within today's regulatory framework

an extensive use of risk concepts and methodologies. The need exists to better clarify what

constitutes risk and what tools are used in this existing regulatory framework. The simplification

of this communications challenge solely within the context of a "PRA" is insufficient and

misleading.

4. PAGE 3 (1st paragraph). The last sentence states

"Periodic safety reassessments would not be required."

This sentence, as with the prior statements for option 1, does not properly describe the existing

regulatory framework. It conflates the potential for a requirement (e.g., "periodic safety

reassessments should be required") with the thrust of the recommendation, e.g., the

establishment of a "logical, systematic, and coherent regulatory framework for adequate

protection that appropriately balances defense-in-depth and risk considerations." A regulatory

framework includes a panoply of requirements, policies, guidance, and implementation

examples (recognized on several pages in the text). And, yes, periodic safety reassessments are
already an element of today's existing framework. What is needed throughout this response to

Recommendation 1 is recognition of the larger context of a regulatory framework and not a

narrowing to discussion related to specific requirements, existing or proposed.

5. PAGE 6 (last sentence in first full paragraph). The correct date for 66 FR 43597 is August 20,

2001.

6. PAGE 7 (4th paragraph). This paragraph starts with the statement:

"However, the NTTF noted potential problems with some voluntary industry initiatives.
Specifically those initiatives that were used to address safety concerns in lieu of the NRC
developing and issuing regulatory requirements. To demonstrate this point, ..."

The two examples that follow (the NTTF reference to SAMGs and the RMTF reference to the
ROP), while informative, provide little understanding upon which to assess the efficacy of

promulgating new requirement(s) versus that of maintaining the exiting regulatory processes.

The RMTF example is couched in terms of "has been a source of contention" and "has reduced

the efficiency of that process." Significantly more is needed to assess the adequacy of existing

requirements or whether to proceed to new requirements than these observations provide,

especially in light of Commission direction that this policy paper "should provide options and a

staff recommendation to disposition this Task Force recommendation." That is, the current task
relative to Recommendation 1 is to identify and evaluate options as to how the establishment of

a "logical, systematic, and coherent regulatory framework for adequate protection that

appropriately balances defense-in-depth and risk considerations" might be achieved. [emphasis



added] The discussion needs to look beyond the legal focus on requirements to the broader

context of a regulatory framework.

7. USE OF VOLUNTARY INDUSTRY INITIATIVES. The discussion of the value and purpose of industry

initiatives is understated within the draft. Contrast the statement made (page 7) that "...
voluntary industry initiatives should not serve as a substitute for regulatory requirements but as

a mechanism for facilitating and standardizing implementation of such requirements" with the
statement on page 11 (in conjunction with groundwater contamination) where an industry

initiative preceded the consideration of whether to promulgate a regulatory requirement. Note.

The discussion on pages 5 and 6 describing the historical background on the use of industry

initiatives leaves off with a perception that industry initiatives were "terminated" in August

2001 (66 FR 43597). Rather, the program that was terminated was a limited effort with the
formal title "Proposed Voluntary Industry Initiative Program". Much more is needed on this

topic than reference to the DSI-13 effort. Of significance is that at the time the DSI-13 effort was

winding down, major industry initiatives in the areas of reactor oversight process, fuel cycle

facility ISAs, amongst others, were starting up. The text does mention NUREG/BR-0058 but only

in the narrow legal sense. The brief entry of descriptive text quoted from NUREG/BR-0058 (page

5) should be contrasted with the statement (page 3) that:

"Following the Fukushima accident, in the 19-month period to date, the NRC has
effectively utilized its current regulatory framework to perform inspections, issue
orders, and undertake rulemaking that already have resulted in, and will in the future
provide significant safety enhancements to U.S. nuclear power reactor facilities."

More is needed on the current state of industry initiatives within the regulatory process,

especially in light of the discussions relative to safety that potentially redefine the standard of
adequate protection (re. option 4). Recommend adding further discussion on the

merits/limitations of industry initiatives as they exist in today's regulatory environment,

specifically related to the use of risk-informed and performance-based concepts.

8. PERFORMANCE STANDARDS VS. SPECIFIC TECHNICAL REQUIREMENTS. The statement in the 4th

bullet on page 14 presupposes a formal regulatory requirement that hardened containment

vents are to be mandated for specified BWR containment designs. This statement (and others
that presuppose specific technical requirements) should be re-evaluated in light of Commission

direction and ACRS comments that functional performance standards be identified rather than

formal requirements (solutions). See ACRS letter dated November 8, 2012 in reference to the

BWR venting requirement. See also the Commission SRM on SECY-03-0047 in reference to
overall containment performance standards. Focusing on the identification of appropriate

performance standards rather than specified solutions (as was the case following the TMI

accident), presents a better approach to establishing a risk-informed regulatory framework. The
existing regulatory framework is still burdened with the rush to "solutions" that followed the
TMI accident, rather than a measured approach to understanding and communicating risk and

the allowance (i.e., regulatory flexibility) for innovative solutions that might improve the

outcomes.



9. PAGE 14 (summary of option 3). This paragraph starts innocuously with the statements "...would

establish Commission expectations" and "...would define the objective and the principle

elements of", but then describes the option in terms of "future" tasks that would be both

challenging and not tied solely to this option. The following sentences state "...would establish a

risk-informed, regulatory decision process" and "...would include the NRC developing criteria for

determining whether adequate defense-in-depth and safety margins have been addressed in

the design and operation of a nuclear power plant." [emphasis added] Given this brief

introductory description of option 3 (in conjunction with the brief descriptions of options 1 and

2), one might be led (incorrectly) to the view that the overall Recommendation 1 objective

resides solely within option 3 (that is, the option summary discounts the extent to which aspects

of these objectives already reside within options 1 and 2). Additionally, the summary includes an

expectation that option 3 would actually achieve (e.g., implement) the outcomes of establishing

a risk-infirmed, regulatory decision process. Recommend restating the option in terms of

assessing the values and burdens of existing risk methods (including PRA) in conjunction with

their usefulness in achieving the task directed by the Commission.

As a minimum, the option should start with an assessment of whether Recommendation l's

wording that the NRC establish a "regulatory framework for adequate protection that

appropriately balances defense-in-depth and risk considerations" is tailored narrowly such that

nuclear safety is the lone focus of the task at hand (and not other areas of review, i.e.

environmental), or sufficiently broad enough to allow for consideration of other areas of

regulatory review. An understanding of what exactly Recommendation 1 entails is necessary

before attempting to define option 3 in terms associated with adequate protection and the

expanded use of PRAs.

10. PAGE 15 (multiple statements using the word "barriers"). The text mixes concepts (e.g.,

"accident prevention", "conservative design margins") with physical barriers (e.g.,

"containment") and non-physical barriers (e.g., "siting"). The text also describes barriers using

the term "successive", thereby implying a lack of inter-connectiveness. These "different, but

similar, explanations for levels of defense" confuse the concept of defense-in-depth to the point

of meaningless trivia.

11. USE OF THE "DEFENSE-IN-DEPTH" TERM SOLELY WITHIN A PRA CONTEXT. As a follow-on to the

previous comment, the impression is made that DID has, as its nexus, the sole task of addressing

uncertainties. The text states:

"In further reviewing the history, there has been a consensus in that defense-in-depth is
needed to compensate for the recognized lack of knowledge (i.e., uncertainties)

regarding nuclear reactor operations and the consequences of potential accidents. That

is, defense-in-depth is needed to deliver a design that is tolerant of uncertainties in our

knowledge regarding plant behavior, component reliability, or operator performance

that might compromise safety. Moreover, given the uncertainties, if a failure should

occur it would be compensated for or corrected without causing harm to individuals or
the public at large. In summary, there has been a common theme with regard to



defense-in-depth which is to prevent and mitigate accidents via multiple levels of
defense in light of uncertainties to keep the risk to an acceptable level."

This use of the concept ignores the primary and historical use of defense-in-depth as a means to

address certainties, that is, the compensation for known inadequacies in the performance of

components, systems, and processes.

12. PAGE 16 (2 nd paragraph). The first sentence "A probabilistic approach to defense-in-depth came

into the history in the mid 1990's" reflects the issuance of the PRA policy statement in August

1995. A better wording would be that the concepts of PRA have been known and assessed at

least since the Reactor Safety Study (WASH-1400) in the 1970's and have been discussed in

depth in the Commission's 1995 policy statement on the expanded NRC use of PRA. It is noted

that the background discussion included with the policy statement described the concepts of
"uncertainties and limitations of deterministic and probabilistic approaches" and "defense-in-

depth philosophy" in somewhat different terms than that included in option 3. Indeed, the

background accompanying the PRA policy statement notes:

"The probabilistic approach to regulation is, therefore, considered an extension and
enhancement of traditional regulation by considering risk in a more coherent and
complete manner. A natural result of the increased use of PRA methods and techniques
would be the focusing of regulations on those items most important to safety. Where
appropriate, PRA can be used to eliminate unnecessary conservatism and to support
additional regulatory requirements. Deterministic-based regulations have been
successful in protecting the public health and safety and PRA techniques are most
valuable when they serve to focus the traditional, deterministic-based, regulations and
support the defense-in-depth philosophy."

Recommend that option 3 include an assessment as to whether the existing PRA policy

statement should be revised to properly communicate the Commission's expectations as they

exist today. This assessment may draw on the recent RMTF work and need not start from

scratch.

13. PAGES 14-19. These pages, while useful, tend to portray the option as one totally directed at the

use of a formalized PRA rather than the development of a regulatory framework that includes

complementary deterministic and probabilistic elements. Indeed, the option title "Establish a
Decision Process for Balancing Risk, Defense-in-Depth, and Safety Margins" goes even further in

presupposing this option as the one that meets the full intent of NTTF Recommendation 1. The

option summary (page 14) tasks this option with the full extent of the work effort needed to

address Recommendation 1. Rather, a better approach would be to first describe the extent to
which probabilistic methods are currently used within the existing framework and then define a

set of limited objectives tailored at specific aspects of the existing framework that are
considered in need of improvement.

Note. The background discussion that follows starts to identify some elements of risk elements

within the existing framework, but describes (implies?) limitations such that an inference is left



that the existing framework is inadequate. The discussion that then follows leads too narrowly

to the importance of PRA without a proper discussion of the underlying building blocks which

are integral to both deterministic and probabilistic methods.

14. PAGES 27-29 DESIGN-EXTENSION EVENTS. The detailed description of option 4 states:

"The NRC would adopt a new design-extension category supplementing the current
design-basis event and design-basis accident categories of plant events and accidents
and events for which a nuclear power plant must be designed, constructed and
operated."

And follows with:

"The high-level attributes for designating events and accidents as design-extension
could be based upon risk, defense-in-depth, and avoidance of "cliff-edge" effects
associated with occurrence of internal and external hazards that exceed the existing
deterministic design bases. Implementing details would be established in NRC guidance
documents. This approach would provide regulatory stability and transparency with
respect to the overall design-extension concept, but allow the NRC some flexibility in
developing, implementing and evolving the details of the concept without going
through notice and comment rulemaking." [emphasis added]

The following paragraph then continues:

"The NTTF recommended that "design-extension" events - which may be considered to
be comparable to design-extension events - be regarded as adequate protection, see
NTTF Recommendation 1.1. The NRC staff agrees with the NTTF that the design-
extension events should be those necessary for adequate protection."

This discussion misses several key points. The first involves a lack of a clear statement that the

concept for the addition of a set of design-extension events within the standard of adequate
protection represents a clear departure from that recommended by the RMTF. See footnote 3

within appendix H (page H-17) of NUREG-2150. The brief discussion (re. relationship to the

RMTF report, that starts on page 27) needs to clearly state this difference. Additionally, there

should be some discussion as to the reasoning behind the two differing NRC views on the topic.

Second, the statement of page 29 that "Substantial safety improvements which would be backfit

on licensees using the current NRC regulatory approach (10 CFR 50.109) would not be classified

as design-extension events." needs further discussion. As written, this implies two different

regulatory regimes relative to what constitutes "adequate protection" and, in practicality, limits

the potential use of the concept to future designs.

The third point concerns the need to address fully the extent of efforts needed to bring a new

regulatory framework that involves adequate protection into existence. The statement as to not

needing to go "through notice and comment rulemaking" is misleading and does not help with

understanding the length of time and amount of effort needed to achieve the recommended

outcome should this option be pursued. Note the statement:



"The staff agrees with the NTTF that the existing framework has provided adequate
protection. Therefore, it seems prudent to first gain experience with developing and
implementing the new design-extension categorization scheme. Once the NRC has
completed implementation of this option and gained some experience, the Commission
may assess whether there is sufficient regulatory value to develop an analogous
regulatory construct for design-basis accidents and events."

Given the many decades that it has taken to arrive at the existing framework, how long might it

take to establish whether there is "sufficient regulatory value"?

15. PAGE 32 (1st paragraph). This paragraph is at odds with the statement on page 29 that this

option would allow the NRC some flexibility "without going through notice and comment

rulemaking." The breadth of the option is such that formal rulemaking appears a must. Given

the acknowledgement that the existing framework has provided adequate protection and that

the Fukushima event appears not to have significant lasting dose impacts portends a heavy lift

for proceeding with this option.

16. APPENDIX - ESTIMATED IMPLEMENTATION COSTS. Some basis (beyond that listed at the end of

each option) needs to be provided so as to understand the anticipated length of time (months,

years?), participants involved (in terms of FTEs for the NRC staff as well as participants beyond
the NRC and licensees to include industry codes and standards committees, EPRI, NEI, vendors,

etc.), underlying technical information needed (Level 3 PRA implementation), etc. The estimates

need also to state whether NRC contracts will be employed (e.g., category 04 RES, 42 NRO, etc.)

as such support activities can be large.

Since NRC policy papers provide the Commission a much more detailed cost breakdown and
discussion than that provided here, it is recommended that, at this time, the appendix be

redirected to describe a process for estimating the costs associated with proceeding further and

not include implementation costs except to the level of approximate ranges (time, participants,

costs). The initial cost area would be that associated with efforts needed to disposition the NTTF

Recommendation. That is, what costs (and time duration) might be anticipated in the next

several months/years to arrive at a structured path forward. Included would be a task to
develop more detailed costs estimates to fully implement one/more options following direction

from the Commission.


