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Introduction:

This document presents the U.S. Nuclear Regulatory Commission’s (NRC’s) responses to
written public comments received on the proposed Mitigation of Beyond-Design-Basis Events
(MBDBE) rule, published on November 13, 2015 (Volume 80 of the Federal Register (FR),

page 70,609 (80 FR 70609); Agencywide Documents Access and Management System
(ADAMS) Accession Nos. ML15259A279 and ML15265A610), for a 90-day public comment
period. This document also provides, in Section 8, the NRC’s responses to written public
comments received on three associated draft regulatory guides (DGs) referenced in the Federal
Register notice (FRN).

In developing the final rule and supporting guidance, the NRC considered all of the comments
provided in response to the proposed MBDBE rule. If, as a result of its review of a public
comment, the NRC changed the rule, the supporting statement of considerations (SOC), or the
supporting guidance, the NRC’s comment response indicates where the change occurred.

Comment Overview:

In response to the proposed rule, the NRC received 20 comment submissions identified in the
table below. The comment submissions were reviewed and annotated to identify what the NRC
concluded were separate comments. Accordingly, a single comment submission may have
several individual comments associated with it, and the NRC’s comment responses identify
which individual comments are addressed by each comment response. Four comment
submissions, identified in the final column in Table 1, were each considered to be single
comments and were not annotated to subdivide them into separate comments.

During the public comment period, on January 21, 2016, the NRC held a Category 3 public
meeting to discuss the proposed rule with external stakeholders (the meeting summary is
available at ADAMS Accession No. ML16029A337). The meeting was held to provide
stakeholders with a better and more complete understanding of the proposed rule and the
supporting guidance and enable a more informed comment on the proposed rule.



Table 1. Comment Submissions on Proposed MBDBE Rule

Comment Annotated Comment Submission
Submission | Commenter Affiliation Abbreviation ADAMS Accession No. | (ADAMS Accession No.)
Number See note.
. - Addressed as a single
1 | Nancy Allen Private Citizen Allen ML15321A423
comment/not annotated
2 | Peter Bamford | NRC Staff Bamford ML15328A495 Addressed as a single
comment/not annotated
3 | Tim Keating Private Citizen Keating ML15328A494 ML16068A240
4 | Thomas Private Citizen Gurdzielt ML16012A395 ML16068A310
Gurdziel
5 | Roy Mathew | NRC staff Mathew ML16012A396 Addressed as a single
comment/not annotated
6 | Thomas Private Citizen Gurdziel2 ML16012A394 ML16068A301
Gurdziel
7 | Thomas NRC Staff Koshy ML16040A167 Addressed as a single
Koshy comment/not annotated
8 | Linda Castillo | Private Citizen Castillo ML16040A165 ML16119A406
o | James Riley | Nuciear Energy NEI ML16041A445 ML16068A252
Institute
10 | Mark Leyse Private Citizen Leyse ML16042A096 ML16068A250
Edwin Lyman .
11 | and David Union of Concerned ucs ML16042A095 ML16067A104
Scientists
Lochbaum
12 | Anonymous | South Carolina Electric | o-p o ML16042A565 ML16067A100
and Gas
13 | Robin First Energy Nuclear | o\ o ML16043A117 ML16067A094
Ritzman Operating Company
14 | Anthony vermont Public Service | /o o ML16043A114 ML16061A191
Leshinskie Department
15 | Bob Lutz Lutz Safety Consultant | Lutz ML16043A113 MI16061A140
16 | Richard Stein | Private Citizen Stein ML16043A117 ML16061A124
17 | Thomas Popik | Foundation for FRS ML16043A116 ML16061A120
Resilient Societies
1g | Thomas NuScale Power NuScale ML16048A103 ML16068A248
Bergman
19 | David Helker Exelon Exelon ML16056A568 ML16061A113
20 | Michel Lee Indian Point Safe IPSEC ML16056A569 ML16067A136
Energy Coalition
Note:

Comment submissions containing multiple individual comments were annotated. The
individual comments are denoted within each annotated comment submission by the
submission abbreviation and number (e.g., UCS-1, UCS-2). In some cases, the
comment may be denoted as NEI CL-1 or NEI TC-1. This refers to a Nuclear Energy
Institute (NEI) comment provided in the comment cover letter (CL) or an NEI comment
provided in a table (TC), respectively. Also, the comment may be denoted as NEI SR-x
or NEI CER-x, and this refers to feedback provided in response to the NRC’s specific
requests (SR) or the NRC’s questions on the cumulative effects of regulations (CER).




Comment Cateqgorization:

This comment response document separates the comments into the eight general categories
identified below. In general, each individual comment is addressed, unless there are similar
comments that can be readily grouped together, in which case the similar comments are
“binned” as a single comment and the NRC’s response addresses the “binned” comment. The
comments are in the following eight categories:

(1) general comments on the proposed rulemaking

(2) comments on the rule language proposed for both Title 10 of the Code of Federal
Regulations (10 CFR) 50.155 and the amended or added portions of Appendix E to
10 CFR Part 50 (no comments were received on the amended portions of 10 CFR 50.8,
10 CFR 50.34, 10 CFR 50.54, or 10 CFR 52.80)

(3) comments on the supporting statements of consideration in the proposed rule notice
(except for the categories 4-7 below)

(4) comments on the questions requesting feedback
(5) comments on the CER questions

(6) comments on the supporting regulatory analysis
(7) comments on the supporting backfit analysis

(8) comments on the supporting draft regulatory guidance

1. General Comments on the Proposed Rule

General Comment 1:

The NRC received two comments that expressed the view that severe accident management
guidelines (SAMGs) should be included in the rule as requirements, as part of the integrated
response capability. The first commenter stated that it is patently absurd, and extremely
dangerous, to allow U.S. nuclear plants to "voluntarily" implement the new SAMG changes. The
commenter stated that one of the lessons learned from Fukushima is that plant owners lie and
obfuscate about details in a severe accident. The commenter notes that the NRC is supposed
to protect the public, and the only responsible action to take here is to require plant
management to follow the SAMGs. [Allen-1]

The second commenter stated that the final MBDBE rule must ensure that licensees develop,
maintain, and administer SAMGs that can effectively guide workers to the successful selection
and deployment of response measures mandated by the suite of NRC’s post-Fukushima
directives. The commenter compared the voluntary approach for SAMGs (i.e., not having
regulatory requirements associated with them) with the treatment of emergency procedure
guidelines that were developed following the Three Mile Island accident and are required.
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The commenter referenced the NRC audit of the implementation of SAMGs that was performed
following the Fukushima event at every U.S. nuclear power plant (ADAMS Accession

No. ML113210459). The commenter noted that the NRC’s audit confirmed that SAMGs had
been developed for every nuclear plant but also revealed that SAMGs were not available in the
control rooms for over 10 percent of the reactors. The commenter highlighted other data points
from the audit, which the commenter provided as evidence that the voluntary implementation of
SAMGs was not effective.

The commenter referenced questions from Commissioner Jeff Baran during the July 9, 2015,
Commission briefing on the MBDBE proposed rule, and responses by Michael Johnson, Deputy
Executive Director for Reactor and Preparedness Programs, and Bill Dean, Director of Nuclear
Reactor Regulation, to support the commenter’s contention that, without requirements on
SAMGs, there can be no confidence that the SAMGs will be maintained and implemented.

The commenter states that it makes no sense to require extensive damage mitigation guidelines
(EDMGs) and FLEX support guidelines (FSGs) to be integrated into emergency operating
procedures (EOPs), but to allow SAMGs to remain nonintegrated. The commenter is aware that
the staff removed a provision requiring SAMGs from the proposed rule at the direction of the
Commission but believes this was the wrong decision and expects that it will be reversed in the
future. [UCS-2]

NRC Response:

The NRC disagrees with these comments. The first commenter provided no substantive new
information on the subject of SAMGs, and all of the substantive information provided by the
second commenter was included within the NRC staff's proposal to issue the proposed MBDBE
rule with SAMG requirements, as described in SECY-15-0065, “Proposed Rulemaking:
Mitigation of Beyond-Design-Basis Events (RIN 3150-AJ49),” dated April 30, 2015 (ADAMS
Accession No. ML15049A201). The Commission also had the benefit of the interactions cited
by the commenter that occurred during the July 9, 2015, briefing, as well as a presentation by
one of the two parties that provided the second comment. However, the Commission’s staff
requirements memorandum (SRM) on SECY-15-0065 (ADAMS Accession No. ML15239A767)
directed that SAMG requirements not be proposed, and that the industry’s voluntary initiative for
SAMGs continue as the regulatory approach. The information provided by the commenters
does not add new substantive information that would cause the NRC to reconsider its decision
regarding SAMGs. Accordingly, the NRC continues to conclude that there is not sufficient basis
for imposing SAMG requirements on licensees and that the SAMGs should remain a voluntary
industry initiative.

While SAMGs will remain a voluntary initiative, based on Commission direction in the SRM to
SECY-15-0065, oversight of this initiative will be included in the NRC’s Reactor Oversight
Process (ROP). The following discussion provides a potential methodology for this oversight,
which may differ pending the actual incorporation into the ROP. Inspection of SAMGs will be in
accordance with an inspection procedure (IP) included in the Inspection Manual (see
http://www.nrc.gov/reading-rm/doc-collections/insp-manual/); this IP will be developed following



the guidance of Inspection Manual Chapter (IMC) 0040, “Preparing, Revising and Issuing
Documents for the NRC Inspection Manual” (ADAMS Accession No. ML14147A186). Should
an inspector identify an issue of concern with SAMGs, the inspector would resolve it following
the processes in IMC 0612, “Power Reactor Inspection Reports” (ADAMS Accession

No. ML13058A316), and IMC 0609, “Significance Determination Process” (ADAMS Accession
No. ML14153A633). While these references will potentially need revision to reflect the inclusion
of SAMGs, the provisions currently in the Inspection Manual illustrate the necessary concepts.
IMC 0612, Section 03, provides the definitions of the terms used within the ROP that provide
this illustration.

The first of these terms is “issue of concern,” which is defined as a “well-defined observation or
collection of observations potentially impacting safety or security, which may warrant further
inspection, screening, evaluation, or regulatory action.” Once an inspector identifies an issue of
concern, that item would be considered under the processes of the ROP to determine if it were
a “performance deficiency,” which is defined as the “licensee’s failure to satisfy one or more
regulatory requirements or self-imposed standards, where such failure was reasonably
foreseeable and preventable.” (Emphasis added.) A “self-imposed standard” is a
“licensee-established expectation that does not constitute a regulatory requirement;” industry
voluntary regulatory commitments such as those docketed by all operating licensed power
reactors would be one mechanism by which a licensee-established expectation that does not
constitute a regulatory requirement could be identified. Because there is no existing regulatory
requirement for SAMGs, a performance deficiency that was limited to having an effect on the
SAMGs would not fall within the definition of a “violation,” which is the “failure to comply with a
legally binding regulatory requirement, such as a statute, regulation, order, license condition,
[or] technical specification.” As a result, performance deficiencies that are limited to having an
effect on the SAMGs would only have the potential to result in “findings,” which are defined as
“performance deficienc|ies] determined to be More-than-Minor in accordance with IMC 0612,
Appendix B.” These findings would be considered along with the other results of the ROP in the
assessment process of IMC 0305, “Operating Reactor Assessment Program” (ADAMS
Accession No. ML15317A147). Should performance deficiencies in SAMGs include impacts on
other areas that are subject to regulation, the results could include violations.

Regarding concerns raised that licensees might lie and obfuscate with regard to the details
associated with a severe accident, the NRC has several requirements in place that address that
concern, including 10 CFR 50.9, “Completeness and Accuracy of Information”; 10 CFR 50.72,
“Immediate Notification Requirements for Operating Nuclear Power Reactors”; and the
emergency response data system (ERDS) requirements of Appendix E to 10 CFR Part 50.
These regulations either require that complete and accurate information be provided to the NRC
should a severe accident occur or, in the case of ERDS requirements, facilitate the process of
NRC receiving complete and accurate information during such an accident.

Regarding the stakeholder feedback that it makes no sense to require EDMGs and FSGs to be

integrated into EOPs but allow SAMGs to remain nonintegrated, the NRC disagrees with the
characterization of the EDMGs and FSGs as being integrated into the EOPs; instead, the
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EDMGs and FSGs are being integrated with the EOP's, as is discussed in the SOC for the
MBDBE rule. Additionally, SRM-SECY-15-0065 included direction to the NRC staff to ensure
that endorsed guidance for the rule provides for appropriate coordination of the FSGs, EDMGs,
and voluntarily maintained SAMGs with the existing EOPs at each plant (e.g., appropriate
transition criteria between EOPs and guidelines and clarity of command and control). The
guidance supporting the final MBDBE rule has been revised consistent with that Commission
direction, and consideration of this aspect of the comment is addressed in Section 8 of this
document.

No changes were made to the final MBDBE rule as a result of these comments.

General Comment 2:

A commenter congratulated the NRC Commissioners for clearly defining the scope of the
proposed rulemaking within the authority and responsibility of the agency; the NRC staff for
diligently considering stakeholder input and developing a set of meaningful regulatory
requirements; and the nuclear industry for their leadership in proposing guidance and methods
for mitigation of beyond-design-basis (BDB) events. In particular, the commenter acknowledged
the industry leadership in developing implementation guidance for the new regulatory
requirements, as well as the voluntary licensee commitments to the NRC to implement and
maintain enhanced SAMG, which represents a mutually agreeable path forward that has made
the NRC'’s task a bit easier. [Lutz-4]

NRC Response:
This comment does not propose any changes to the treatment of SAMGs under the MBDBE
rulemaking. No changes were made to the final MBDBE rule as a result of this comment.

General Comment 3:

A commenter notes that the proposed rulemaking provides an adequate response to the
lessons learned from the Fukushima accident in 2011. The commenter concludes that, while
the U.S. post-Fukushima response is different in some respects from international response, it
is nonetheless a significant safety enhancement for the U.S. nuclear fleet that is consistent with
existing U.S. regulatory policies and procedures. [Lutz-1]

NRC Response:
This comment does not propose any changes to the final MBDBE rule. No changes were made
to the final MBDBE rule as a result of this comment.

General Comment 4:

The commenter notes that, in the background discussion for the NRC’s November 19, 2015,
Advance Notice of Proposed Rulemaking (ANPR) for Regulatory Improvements for
Decommissioning Power Reactors (80 FR 72358), the NRC went to lengths to discuss a Sandia



National Laboratories investigation into the zirconium fire event. While the commenter
recognizes that this investigation is not publically available due to security concerns, it would
have more confidence in these statements if an independent organization (e.g., the National
Science Foundation) also attested to what the Sandia investigation addressed. The commenter
noted that the NRC discussion on the Sandia investigation in the NRC Decommissioning Power
Reactor ANPR does not indicate whether the impact of accelerants was considered.
[Vermont-3]

NRC Response:

This comment does not suggest any changes to the MBDBE rule, but instead provides
comments on the ANPR for decommissioning. No changes were made to the final MBDBE rule
as a result of this comment for the reasons stated in the NRC responses to General

Comments 8 (spent fuel pool (SFP) safety) and 14 (decommissioning).

General Comment 5:
Several commenters endorsed the comments provided by NEI in response to the proposed
MBDBE rule. [FENOC-1, Exelon-1, NuScale-CL-1]

NRC Response:

These comments propose no further changes to the MBDBE rule beyond those suggested in
the underlying comments from NEI. The NRC’s consideration of this feedback can be found in
its response to the NEI comments.

General Comment 6:

The commenter commended the NRC on the MBDBE, noting that it clearly represents an
enormous effort on the part of the team that devised it. The commenter stated that it was
particularly relieved to finally see attention paid to station blackout (SBO) and that the NRC
recognizes the impacts of external events. [IPSEC 1]

NRC Response:
This comment does not suggest any changes to this rule. No changes were made to the final
MBDBE rule as a result of this comment.

General Comment 7:

The commenter notes that the impact of the Fukushima disaster was, and will be, felt not only
by individuals who may have been exposed to radiation, but also by those people affected by
the presence of radiation in the ocean and their homes, communities, and groundwater for
years to come. The commenter questions the limits of mitigating the impacts of a nuclear
accident and wonders when the number of people potentially harmed by a nuclear power
reactor accident becomes untenable. The commenter compares the effects of the Fukushima



and 1986 Chernobyl accident on the surrounding populations with the potential impact of an
accident at the Indian Point nuclear power plant. [IPSEC 5]

NRC Response:

This comment does not suggest any changes to this rule. This comment could be understood
to mean that the NRC needs to fundamentally change the manner in which it regulates nuclear
power to provide reasonable assurance of adequate protection of public health and safety. The
NRC understands that nuclear accidents can have a significant adverse effect on the
surrounding population; in large measure, many of the regulations imposed on power reactor
licensees and applicants are directed towards ensuring that adverse effects are extremely
unlikely to occur. It is not within the scope of the MBDBE rule to revisit the NRC’s fundamental
implementation of the Atomic Energy Act of 1954, as amended, through its implementing
regulations and associated regulatory processes, all of which result in nuclear power plants not
posing an undue risk to public health and safety. The NRC has underway a number of
regulatory efforts that are intended to improve its regulatory analyses, which are key to how the
NRC approaches regulatory problems, decides on regulatory approaches, and examines the
costs and benefits of different approaches, and which also support determinations on whether
new requirements can be imposed under the NRC’s backfitting requirements. These
improvements are discussed in SECY-14-0002, “Plan for Updating the U.S. Nuclear Regulatory
Commission’s Cost-Benefit Guidance,” dated January 2, 2014.

With regard to this MBDBE rulemaking, the NRC examined the Fukushima event to identify
lessons learned and whether safety enhancements stemming from those lessons learned
should be implemented in the United States. The NRC has taken a significant number of
regulatory actions, many of which are being made generically applicable by the MBDBE
rulemaking. These new requirements reflect both the NRC’s and the nuclear power industry’s
focus on safety and significantly enhance the safety of nuclear power plants in the United
States.

No changes were made to the final MBDBE rule as a result of this comment.

General Comment 8:

The commenter believes there are dangers inherent in high-level nuclear waste and that the
NRC disregards the risk presented by the SFPs over a very long duration, which the commenter
characterizes as untenable. The commenter provides the following information to support this
conclusion:

o Nuclear waste (spent fuel) is among the most hazardous materials on the planet.
° Nuclear waste remains highly toxic for hundreds of thousands of years.
. When the SFPs were originally constructed, they were planned to hold spent fuel for a

very short term—less than a year. The SFP structures at nuclear plant sites were thus



never designed, nor built, with the intention of holding large quantities of nuclear material
for four decades, much less a near century.

° Nearly 70,000 metric tons of uranium (MTUs) high-level nuclear waste are being stored
at commercial nuclear power plants and the amount is expected to increase at a rate of
approximately 2,000 a year or 20,000 MTUs each decade.

° The typical SFP at a light-water reactor now holds the equivalent of about six reactor
core loads of spent fuel, about 700 MTUSs.

o Low-burnup fuel can be transferred from cooling pools into dry casks after 5 years, but
high-burnup fuel may need to remain within pool cooling for 20 years or more, and the
use of high-burnup fuel has been increasing. Further, aging effects/mechanisms
applicable to high-burnup fuel remain to be determined

° America’s existing nuclear fleet and the onsite SFPs where most of the high-level spent
fuel waste remains stored are aging.

. It is a fundamental of engineering that as machines and structures age, they become
subject to age-related deterioration, and aging effects/mechanisms apply to SFPs and
their associated structures.

o The SFPs at Indian Point and elsewhere have already shown evidence of age-related
deterioration and deterioration of fuel cladding. [IPSEC 10a]

NRC Response:

This comment does not suggest any changes to this rule. Several commenters in addition to
IPSEC raised issues associated with the safety of SFPs. These comments included
suggestions that the NRC, as part of the MBDBE rule, should reconsider SFP fires, events that
can lead to SFP fires, malicious attacks involving SFPs, SFP integrity during and following
extreme events, and longer-term SFP aging issues.

The MBDBE rule enhances requirements for SFP safety by making generically applicable
Orders imposed after the Fukushima event that (1) enhance SFP safety through strategies that
maintain or restore SFP cooling capabilities for BDB external events and (2) provide
information, through the use of SFP instrumentation (SFPI), that enables operators to
appropriately prioritize the use of resources following a BDB external event. The NRC has a
long history of evaluating SFP safety and security and has taken action to enhance safety and
security, when necessary. The following, while not a complete discussion, includes a few of the
more important NRC actions involving SFPs and is provided as a convenience to stakeholders.

Studies conducted over the last four decades have consistently shown that the risk of an
accident causing a zirconium fire in an SFP to be low. The risk of an SFP accident was
examined in the 1980s as Generic Issue 82, “Beyond Design Basis Accidents in Spent Fuel
Pools,” in light of the increased use of high-density storage racks and laboratory studies that
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indicated the possibility of zirconium fire propagation between assemblies in an air-cooled
environment (Section 3 of NUREG-0933, “Resolution of Generic Safety Issues,”
http://nureg.nrc.gov/sr0933/). The risk assessment and cost-benefit analyses developed
through this effort, Section 6.2 of NUREG-1353, “Regulatory Analysis for the Resolution of
Generic Issue 82, Beyond Design Basis Accidents in Spent Fuel Pools” (ADAMS Accession
No. ML082330232), concluded that the risk of a severe accident in the SFP was low and
appeared to meet the public health objectives of the Commission’s Safety Goal Policy
Statement (51 FR 30028; August 21, 1986), and that no new regulatory requirements were
warranted.

The risk of an SFP accident was reassessed in the late 1990s to support a risk-informed
rulemaking for permanently shutdown or decommissioned nuclear power plants in the United
States. The study, NUREG-1738, “Technical Study of Spent Fuel Pool Accident Risk at
Decommissioning Nuclear Power Plants” (ADAMS Accession No. ML010430066),
conservatively assumed that if the water level in the SFP dropped below the top of the spent
fuel, an SFP zirconium fire involving all of the spent fuel would occur, and thereby bounded
those conditions associated with air cooling of the fuel (including partial-drain-down scenarios)
and fire propagation. Even with this conservative assumption, the study found the risk of an
SFP fire to be low and well within the Commission’s safety goals.

New requirements to mitigate the potential loss of SFP water inventory were implemented
following the terrorist attacks of September 11, 2001, which result in enhanced spent fuel
coolability and the potential to recover SFP water level and cooling prior to a potential SFP
zirconium fire. Based on the implementation of these additional strategies, the probability and,
accordingly, the risk, of an SFP zirconium fire initiation has decreased and is expected to be
less than analyzed in NUREG-1738 and previous studies. The effects of aircraft impacts on
SFP safety were previously addressed through orders issued after the events of

September 11, 2001, that contained requirements that were then made generically applicable in
the power reactor security rule issued on March 27, 2009 (74 FR 13926). Specifically, the
power reactor security rulemaking included the provisions in 10 CFR 50.54(hh). The MBDBE
rule relocates the current requirements in 10 CFR 50.54(hh)(2) to 10 CFR 50.155(b)(3), but
does not otherwise modify these requirements.

In response to the 2011 accident at Fukushima Dai-ichi, on March 12, 2012, the NRC issued
Order EA-12-049, “Order Modifying Licenses with Regard to Requirements for Mitigation
Strategies for Beyond-Design-Basis External Events,” which further enhanced SFP safety. This
order required licensees to develop, implement, and maintain guidance and strategies to
maintain or restore core cooling, containment, and SFP cooling capabilities following a BDB
external event. Of most importance to SFP safety, Order EA-12-049 required that strategies to
maintain or restore SFP cooling capability be developed, implemented, and maintained, and
that this capability be maintained indefinitely, and for all modes of operation. In addition, the
NRC issued Order EA-12-051, “Order Modifying Licenses with Regard to Reliable Spent Fuel
Pool Instrumentation,” requiring licensees to install wide-range SFPI, in addition to the existing
narrow-range SFP level instrumentation, to enable operators to remotely determine the
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condition of the pool and appropriately prioritize resources, as needed, following a BDB external
event. Order EA-12-049 requirements are a substantial portion of the requirements being made
generically applicable by the MBDBE rulemaking and result in a significant enhancement to SFP
safety, further reducing the risk calculated in previous studies.

In 2014, the NRC documented a regulatory analysis in COMSECY-13-0030, “Staff Evaluation
and Recommendation for Japan Lessons Learned Tier 3 Issue on Expedited Transfer of Spent
Fuel” (ADAMS Accession No. ML13329A918), which considered a broad history of the NRC'’s
oversight of spent fuel storage and SFP operating experience (domestic and international) and
relied on information compiled in NUREG-2161, “Consequence Study of a Beyond-Design-
Basis Earthquake Affecting the Spent Fuel Pool for a U.S. Mark | Boiling-Water Reactor”
(ADAMS Accession No. ML14255A365). In COMSECY-13-0030, the NRC staff concluded that
SFPs are robust structures with large safety margins and recommended to the Commission that
possible regulatory actions to require the expedited transfer of spent fuel from SFPs to dry cask
storage were not warranted. The Commission subsequently approved the staff's
recommendation in the SRM to COMSECY-13-0030 (ADAMS Accession No. ML14143A360).

In conclusion, the stakeholder feedback concerning SFP regulatory issues has been previously
considered and dispositioned by the Commission. The commenter did not introduce new
information that brought into question the bases by which the Commission made its decisions.

No changes were made to the final MBDBE rule as a result of this comment.

General Comment 9:

The commenter states that climate change, with extreme weather, oscillating temperatures, and
disturbed environmental dynamics, render past analyses of component and structure
performance outmoded. The commenter states that basing an estimation of performance on
“historic” data of weather or ambient conditions is no longer valid. [IPSEC 11]

NRC Response:

This comment does not suggest any changes to the MBDBE rule. Rather, it implies that the
NRC should change its basic approach for consideration of historic information, with regard to
ensuring that nuclear power plants are properly designed and protected against external events
in accordance with the general design criteria (GDC) or predecessor principal design criteria
(PDC).

At a more general level, several other commenters, in addition to IPSEC [FRS, Vermont, and
Leyse], provided feedback that the MBDBE rule should contain requirements that address
various specific external events. The suggestions included geomagnetic storms (note that this
suggestion, due to it being the subject of a petition for rulemaking (PRM) currently under
consideration by the NRC, is also addressed in the NRC response to General Comment 8,
above), cyber events that might disable the electric grid, attacks involving devices that may
disable the electric grid, malicious attacks on a nuclear facility, and explosions from gas lines
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running in the near vicinity of a nuclear facility. In all cases, the NRC response to this feedback
is the same. These comments are fundamentally suggesting that the NRC take a different
regulatory approach to addressing the mitigation of BDB events than the NRC took under Order
EA-12-049 following the Fukushima event. While the comments tend to explicitly identify
specific external events or conditions that commenters believe should be addressed by the
MBDBE rule, the practical effect of fully addressing these comments would be for the NRC to
revisit the possible set of external events that might occur, identify which of these events from
the entire set should be within the scope of the MDBDE rule, establish mitigation strategy
requirements that include the new and revised events, and then specifically establish
requirements for the damage states and conditions that are postulated to stem from the new
and revised set of events.

Rather than following the approach discussed above, the NRC is continuing with the regulatory
approach taken with the issuance of Order EA-12-049, which requires licensees to assume a
challenging, deterministic damage state that exceeds the design basis and to develop and
implement the mitigation strategies to address that damage state, resulting in a capability for the
mitigation of BDB external events. The regulatory approach provides additional mitigation
capability, recognizing the uncertainties associated with BDB external events. In recognition of
the fundamentally unbounded nature of the events to which these requirements are directed, it
was a more practical approach to achieve the regulatory objective of addressing BDB external
event uncertainty by assuming a challenging damage state that such events might create and
then add to that damage state the consideration of event effects in terms of physical equipment
and strategies protection.

In terms of the physical design requirements for equipment (i.e., design of the equipment to
withstand event effects), licensees used their current facility external design basis to implement
Order EA-12-049, taking into account a screening process for external events provided in the
guidance for the order. (See NEI 12-06, “Diverse and Flexible Coping Strategies (FLEX)
Implementation Guide,” Revision 0 (ADAMS Accession No. ML12242A378), Appendix B,
“Identification of Beyond-Design-Basis External Events To Be Considered,” as endorsed by
Japan Lessons-Learned Project Directorate Interim Staff Guidance (JLD-ISG) 2012-01,
“Compliance with Order EA-12-049, Order Modifying Licenses with Regard to Requirements for
Mitigation Strategies for Beyond-Design-Basis External Events” (ADAMS Accession

No. ML12146A014).)

In parallel with the work under Order EA-12-049, operating power reactor licensees reevaluated
their seismic and flooding hazards as requested by the NRC in a letter dated March 12, 2012
(ADAMS Accession No. ML12053A340), as part of Near-Term Task Force (NTTF)
Recommendation 2.1. NRC work related to other external hazards is described in
SECY-15-0137, “Proposed Plans for Resolving Open Fukushima Tier 2 and 3
Recommendations,” dated October 29, 2015 (ADAMS Accession No. ML15254A006), and
SECY-16-0074, “Assessment of Fukushima Tier 2 Recommendation Related to Evaluation of
Natural Hazards other than Seismic and Flooding” (ADAMS Accession No. ML16102A297).

13



The Commission recognized that the information stemming from the reevaluation of seismic and
flooding hazards should be addressed as part of establishing licensees’ mitigation capabilities.

The damage state assumed to occur following a BDB external event was an extended loss of
alternating current (ac) power (with additional contingencies for loss of all ac power) and a loss
of normal access to the ultimate heat sink (or, for passive reactor designs such as the AP1000,
a loss of normal access to the normal heat sink). These assumptions then enabled the
development and implementation of mitigation strategies that provide a diverse, flexible
capability that licensees can deploy for events that exceed the plant external design basis. This
approach recognizes the unbounded nature of events that could occur and the need for
licensees to have the means to address events that might occur in the future. Hence, the
approach stresses flexibility, multiple sets of equipment, preplanned strategies that can be
adjusted to fit the event, and design aspects that enable these strategies to be implemented
within the time frames necessary to maintain or restore the plant’s key safety functions. As
such, this approach results in a capability that could allow licensees to address the suggested
events, in part.

The MBDBE rule does require additional consideration of reevaluated seismic and flooding
hazard information, should that information exceed the current design basis. This aspect of the
MBDBE rule recognizes that licensees can decide to use the mitigation strategies as a means to
address such events should they occur, and accordingly, the rule provides flexibility, consistent
with its overall structure and performance-based approach, for licensees to address these
events mechanistically, determining the challenges posed to the facility by the specific effects of
the seismic and flooding hazard information and countering these challenges with either
installed structures, systems, and components (SSCs), with the new mitigation strategy
equipment, or with a combination of both.

Addressing the specific external events suggested by the commenters would require
identification of the specific values or sets of values chosen for controlling parameters defining
the events (i.e., a design basis for the specific external event), allowing treatment of the
challenges to the facility in a manner similar to the reevaluated seismic and flooding hazard
information, and justifying the imposition of each hazard’s requirements with a separate
regulatory and backfit analysis. As described in the definition for “design bases” in 10 CFR
50.2, the values chosen for controlling parameters may be restraints derived from generally
accepted “state-of-the-art” practices for achieving functional goals or requirements derived from
analysis of the effects of a postulated accident for which an SSC must meet its functional goals.
The suggested additional external events, in many cases, do not have a generally accepted
“state-of-the-art” practice that can currently be relied upon to develop their design bases. In
addition, many of these events do not pose a sufficient risk to public health and safety to
warrant specific treatment under the adequate protection exception of 10 CFR 50.109(a)(4)(ii)
and also do not meet the criteria to be required as cost-justified substantial safety improvements
under 10 CFR 50.109(a)(3). Accordingly, while the MBDBE rule does contain elements that
require licensees to address reevaluated seismic and flooding hazard information, it is not within
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the regulatory scope of the MBDBE rulemaking to assume other new hazard information or
additional events.

Furthermore, the regulatory scope of actions taken after the events in Japan to require
additional capability to mitigate BDB external events did not include mitigation of malicious
events. It was, instead, limited to external natural phenomena. While the MBDBE rule is
relocating the current requirements in 10 CFR 50.54(hh)(2) into 10 CFR 50.155 in recognition of
the similarity of those strategies to the mitigation strategies for BDB events, this should not be
taken to mean that the NRC is reconsidering the requirements in 10 CFR 50.54(hh)(2); rather,
the NRC is using this opportunity to produce a more coherent set of regulations.

The NRC'’s consideration of NTTF Recommendation 2.2 regarding the periodic confirmation of
external hazards addresses issues very similar to those in this comment. The NRC staff’'s
closure plan for this NTTF recommendation, which indicates that specific regulatory
requirements are not necessary, is documented in Enclosure 2, “Proposed Resolution Plan for
Tier 3 Recommendation 2.2 Periodic Reconfirmation of External Hazards” (ADAMS Accession
No. ML15254A010), to SECY-15-0137. The Commission, in its SRM on SECY-15-0137, dated
February 8, 2016 (ADAMS Accession No. ML16039A175), approved the staff’'s closure plan.
The NRC is currently implementing this closure plan, and the completed assessment of the
subject will be provided to the Commission for approval in a separate document.

No changes were made to the final MBDBE rule as a result of this comment.

General Comment 10:

The commenter notes that Indian Point, for example, has had more than 10 fires already, the
most recent from a transformer explosion in May 2015, which led to a leak of 20,000 gallons of
oil into the Hudson River. The commenter indicates that the licensee was able to fight the fire
without radioactivity release because the transformer did not hold radioactive elements. The
commenter states that such would not be the case in an effort to fight a containable fire
threatening the SFPs, since the overflow of cooling water would distribute substantial
radioactivity. [IPSEC 10c]

NRC Response:

This comment does not suggest any changes to this rule. The NRC considered the potential for
integration of fire response procedures within the scope of the MBDBE rule, as documented in
the SOC, but concluded that it would not be appropriate for the reasons stated in the SOC. The
NRC notes that the commenter provides no new information to change this conclusion. No
changes were made to the final MBDBE rule as a result of this comment.

General Comment 11:
The commenter has concerns with the potential for a sudden explosion-triggered fire and
indicates that the risks extend past decommissioning. The commenter states that, at Indian

15



Point, for example, two half-century-old interstate natural gas lines currently run mere yards
from the site. One gas line is 30 inches in diameter, the other is 26 inches. The lines are part of
a system that transports some 2.4 billion cubic feet of gas at high pressure every day. Adding
considerably to the hazard of a gas explosion and fire is the recent approval of a third pipeline:
the Spectra Energy Algonquin Incremental Market Project pipeline (or AIM Pipeline), a 42-inch
high-pressure gas pipeline planned for construction right next to the nuclear site. The
commenter states that the rupture of a gas pipeline of the AIM size could release explosive gas
at the rate of 376,000 kilotons (nearly 1 million pounds) per minute, per warnings from experts.
The commenter indicates that the blast and fire radius could readily encompass SFP structures.
The commenter indicates that the spent fuel will generate less heat after being in the SFP for
many years, and that may reduce the risk of spontaneous fire. But the commenter states that
this hardly protects against a massive gas explosion and inferno that could engulf the entire
facility. The commenter then discusses another scenario where planes laden with fuel or
explosives could crash into the roofs of an SFP structure and, likewise, potentially ignite a
catastrophic spent fuel fire. Finally, the commenter states that, as many nuclear experts have
pointed out, an SFP fire would emit extraordinarily high levels of radioactivity, making
extinguishment all but impossible. [IPSEC 13]

NRC Response:

This comment does not suggest any changes to this rule. The NRC response to General
Comment 9 provides the NRC’s response to comments such as these regarding BDB events
and the NRC'’s consideration of these events within the MBDBE rule. Regarding the
plant-specific issues raised by this comment, the NRC has addressed the issues associated
with the gas lines that run in the vicinity of the Indian Point nuclear plant in response to requests
filed under 10 CFR 2.206. The first two gas lines noted by the commenter were considered as
part of the initial licensing of Indian Point, and these concerns were raised again in a

2.206 petition filed on October 25, 2010. The disposition of that request is provided in an NRC
letter dated March 31, 2011 (ADAMS Accession No. ML110890309). On October 15, 2014, the
commenter petitioned the NRC under 10 CFR 2.206 to take action concerning the third pipeline.
The NRC rejected this petition in a letter dated September 9, 2015 (ADAMS Accession

No. ML15251A023).

The commenter also raises an issue concerning SFP protection from an airplane impact, which
was addressed in the Power Reactor Security Rule, as discussed in the NRC response to
General Comment 8. The comment did not provide any new information that would lead the
NRC to revisit the requirements imposed in that rulemaking as 10 CFR 50.54(hh)(2), which are
relocated by this rulemaking to 10 CFR 50.155(b)(3).

No changes have been made to the MBDBE rule as a result of this comment.

General Comment 12:
The commenter states that the American people are now stuck with aging nuclear plants and a
virtually continuous litany of “events” and “incidents” at nuclear plant sites. The commenter
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expresses a particular concern that there are the massive quantities of high-level nuclear waste
sitting in SFPs, perhaps in perpetuity. The commenter states that the NRC should, at the very
least, require operators of commercial nuclear power plants to provide the strongest possible
storage for nuclear fuel, both new and spent, for as long as communities are put at risk by these
nuclear materials.

The commenter indicates that safeguards need to be commensurate with the risk, and high-
level nuclear waste remains highly hazardous under decommissioning and long-term conditions.

The commenter expresses a view that the NRC disregards the strong likelihood that climate
change will exert a multiplier effect on the aging mechanisms applicable to spent fuel
assemblies and SFPs.

For a wide assortment of risks—flooding risk, dam failure risk, earthquake risk, site structure
hazard risk, construction accident risk, landslide risk, hurricane risk, tornado risk, site fire risk,
wildfire risk, [IPSEC 4b] malevolent insider risk, terrorism risk, [IPSEC 4c] human error, acts of
nature—the commenter states that small risks can grow exponentially when combined and
when the time periods are long. [IPSEC 4d]

NRC Response:

This comment does not suggest any changes to this rule. The commenter is raising general risk
issues and, more specifically, long-term risk issues associated with spent fuel storage and
aging. The NRC response to General Comment 9 explains the scope of events considered
within the MBDBE rule and addresses the issue of external weather events. The NRC response
to General Comment 8 is applicable to the portions of this comment that refer to SFP safety. No
changes were made to the final MBDBE rule as a result of this comment.

General Comment 13:

The commenter states that the safety, security, health, and environmental dangers involved in
nuclear power are of such potential magnitude that neither the commercial nuclear industry nor
the insurance industry has been willing to accept more than a fraction of the potential liability.
The commenter states that industry lobbying has enabled laws like the Price-Anderson Act of
1957 and the Nuclear Waste Policy Act of 1982 to shift the substantial risk burden to the
American citizenry and taxpayers.

The commenter states that the NRC continues to allow nuclear power plants to be owned and
run by limited liability corporations and other legal constructs that would allow the multibillion
parent corporations to walk away from a major liability, not just in the future, but today.

It is the commenter’s view that the commercial viability of the nuclear power industry may not
properly be weighed against the continued viability of communities; the health, welfare, and
safety of tens of millions of Americans; and the habitability of sizable regions of the nation for
generations to come.
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The commenter applauds the efforts to tackle the challenges and exigencies that may arise
under nuclear plant emergency conditions and is glad to see more attention paid to improving
emergency response and integrating response capability. The commenter states that the
reevaluation of SBO conditions, manpower, training, equipment, site condition monitoring,
offsite radioactive release monitoring, communication systems—all of these steps are positive
and long overdue.

The commenter states that enhanced coping capability alone does not provide sufficient
assurance that a nuclear disaster will be prevented. [IPSEC 14]

NRC Response:

This comment does not suggest any changes to this rule. This comment raises issues
regarding potential liability for nuclear accidents, the Price-Anderson Act, and the corporate
structures for licensees. The MBDBE rule is making generically applicable a number of
requirements that make nuclear power plants safer, and therefore decrease the likelihood of
severe nuclear accidents of concern to the commenter. With regard to concerns regarding the
statutory framework, it is not within the regulatory authority of the NRC to modify legislation.

With regard to the comment that enhanced coping does not alone provide a level of assurance
a disaster will not happen, the NRC agrees with the comment. In this regard, the NRC notes
that it issued the mitigation strategies requirements to provide continued reasonable assurance
of the adequate protection of public health and safety. The NRC concluded that additional
defense-in-depth measures were required to address uncertainties associated with BDB
external events. The additional mitigation strategy requirements, in conjunction with the existing
regulatory framework, together provide reasonable assurance of the adequate protection of
public health and safety.

No changes were made to the final MBDBE rule as a result of this comment.

General Comment 14:

The commenter states that if large-scale power outages were to last months or longer, multiple
nuclear power plants would lose their supply of offsite ac power, which is necessary for daily
operation and preventing severe accidents. The commenter indicates that multiple loss-of-
offsite power events—especially in the event of prolonged power grid failures—could lead to a
number of SBOs; an SBO is a complete loss of both grid-supplied and backup onsite ac power.
The commenter states that the Fukushima Dai-ichi accident was an SBO accident that led to
three reactor core meltdowns. [Leyse-3]

NRC Response:

This comment does not suggest any changes to this rule. No changes were made to the final
MBDBE rule in response to this comment.
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General Comment 15:

The commenter wonders whether the NRC ever conducted probabilistic risk assessments
(PRAs) estimating the core damage frequency that could occur at multiple nuclear sites in the
event of long-term catastrophic grid failures—blackouts that would last months to years—or if
the NRC has conducted PRAs estimating the frequency of SFP fires that could occur at multiple
nuclear sites in the event of long-term catastrophic grid failures.

The commenter quotes the NRC’s statements from the FRN on PRM-50-96 on the subject of
the probability of a geomagnetic disturbance and extrapolates them, given that the frequency of
a catastrophic grid failure may be as high as once in 153 years. The commenter postulates
that, assuming this is the frequency of occurrence of a catastrophic grid failure, a PRA
considering the frequency of core damage and SFP fires at multiple nuclear sites, in the event
of a catastrophic grid failure, might lead the NRC to find that the operation of nuclear power
plants and their over-packed SFPs presents an “undue risk to public health and safety.”
[Leyse-4]

NRC Response:

This comment does not suggest any changes to this rule. The NRC response to General
Comment 9 above addresses the broader issue of feedback that requested the NRC to explicitly
address specific external events within the MBDBE rule; however, the specific external event of
geomagnetic disturbances deserves more discussion, due to the NRC’s ongoing consideration
of the issue. While the MBDBE rule puts in place mitigation strategies that could be initially
deployed and used to address the effects of geomagnetic disturbances (should such
disturbances lead to adverse impacts on the transmission system and an associated loss of
offsite power), its regulatory scope does not address the issue of geomagnetic disturbances in
its entirety. The impact of geomagnetic disturbances is the subject of PRM-50-96, which the
NRC accepted for consideration within its rulemaking process. The NRC published this
determination in the Federal Register on December 18, 2012 (77 FR 74788). Accordingly, while
not fully addressed within the MBDBE rule, the issue of geomagnetic disturbances will be
addressed as part of the NRC’s consideration of PRM-50-96.

The issue of geomagnetic storms, as it affects transmission system protection, is being
addressed at a national level by the White House’s Office of Science and Technology Policy
(OSTP). OSTP has been meeting with representatives from several different Federal agencies,
including the NRC, over the last several years to develop the National Space Weather Strategy
(NSWS) and the National Space Weather Action Plan (NSWAP). On October 13, 2016,
President Obama issued Executive Order 13744, “Coordinating Efforts To Prepare the Nation
for Space Weather Events,” (81 FR 71573, October 18, 2016) requiring agencies to begin to
implement the NSWAP. The Department of Homeland Security (DHS) is the sector-specific
agency with lead responsibility for nuclear reactors, materials, and waste; therefore, the NRC is
working with DHS on delineating the NRC authorities associated with the NSWAP.
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Following completion of the MBDBE rulemaking, and following completion of an ongoing
rulemaking by the Federal Energy Regulatory Commission (FERC) to establish requirements to
provide transmission system protection for geomagnetic disturbances, the NRC will address
PRM-50-96, giving consideration to NSWAP, the MBDBE rule, the FERC requirements, and the
additional comments provided on this rulemaking that further inform the consideration of
geomagnetic disturbances. The comments provided on geomagnetic disturbances did not
result in changes to the final MBDBE rule and will instead be considered as part of the NRC’s
future action on PRM-50-96.

No changes were made to the final MBDBE rule as a result of this comment.

General Comment 16:

One commenter, citing supporting examples, states that the United States is particularly
vulnerable to SFP fires because licensees’ SFPs are densely packed with spent fuel
assemblies. The commenter criticized the Commission’s decision not to expedite the transfer of
spent fuel assemblies from SFPs to dry storage. The commenter references his letter on PRM-
50-108, dated June 19, 2014 (ADAMS Accession No. ML14195A388). The commenter
additionally states that PRM-50-96 did not ask the NRC to expedite the transfer of spent fuel
assemblies from SFPs to dry cask storage; however, in the commenter’s opinion, expediting the
transfer of spent fuel assemblies would help remedy the serious safety issues that PRM-50-96
raised. The commenter suggests that the NRC should make a regulation requiring licensees to
expedite the transfer of spent fuel assemblies from SFPs to dry cask storage. Removing spent
fuel assemblies from SFPs—making SFPs less densely packed—would be in accordance with
the NRC’s philosophy of defense in depth. [Leyse-5, Leyse-6]

NRC Response:

These comments do not suggest any changes to this rule. No changes were made to the final
MBDBE rule as a result of these comments for the reasons stated in the NRC responses to
General Comments 8 and 15. Many of the issues raised by this commenter were also raised in
the commenter’s petition (PRM-50-108), which the Commission denied (see 81 FR 29761,
dated May 13, 2016).

General Comment 17:

The commenter commends the Commission and its staff for these post-Fukushima initiatives,
including the requirement for spent fuel facility instrumentation that will enable remote
assessment of capabilities to protect spent fuel assemblies and facilities at licensee-controlled
sites.

The commenter also supports the more robust, integrated response capabilities for command

and control, enhanced onsite emergency response capabilities, and the ongoing deployment of
regional spare equipment, including high-voltage transformers, at two (later three) regional
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facilities, together with mutual assistance agreements among electric utility owner-operators and
among mutual assurance regions. [FRS-3]

NRC Response:

The NRC agrees with these comments with regard to the reference to more robust integrated
response capabilities. Both the Order EA-12-049 requirements and the MBDBE rulemaking
result in this increased capability. The NRC notes that the industry response to Order
EA-12-049 was limited to two National SAFER (Strategic Alliance for FLEX Emergency
Response) Centers. (See the NRC document, “Staff Assessment of National SAFER Response
Centers Established in Response to Order EA-12-049,” dated September 26, 2014, ADAMS
Accession No. ML14265A107.) The NRC interprets the reference to a later third regional facility
as being related to the nonnuclear industry’s related proposals for provision of “a readily
available inventory of equipment at secure, strategically located warehouses in the United
States and also will offer logistics support to facilitate expedited delivery of that equipment to
affected sites following a qualifying event,” proposed in response to grid resilience policy issues
under consideration at other Federal agencies. (See, generally, www.gridassurance.com; last
downloaded June 28, 2016.) No changes were made to the final MBDBE rule as a result of this
comment.

General Comment 18:

The commenter notes that, to engage in an “all hazards” assessment, the Commission should
further modify the “Enemy of the State” Rule (1967), as the Commission has earlier done to
require protections against terrorism and strengthening of cyber security. The commenter notes
that, following Cuba’s veto of onsite inspections after the Cuban missile crisis of 1962, concerns
arose that nuclear power plants in Florida would be at risk of missiles that might be fired from
Cuba. This caused the Atomic Energy Commission (now the NRC) to promulgate the “Enemy
of the State” doctrine. This doctrine exempts nuclear power plant owner-operators from
responsibility to defend their facilities from threats that are the responsibility of the United States
Government.

The commenter states that the Enemy of the State Doctrine has been modified to require some
protective measures against terrorists or cyber threat actors. The commenter expresses the
view that, in its present form, however, with the proliferation of nuclear weapons and public
understanding of vulnerabilities to a high-altitude electromagnetic pulse (HEMP) attack, the
Enemy of the State Doctrine invites attacks designed to black out electric grids and turn nuclear
power plants into Fukushima-class radioactive fallout sources. [FRS-5]

NRC Response:

The NRC disagrees with this comment. The NRC’s focus in terms of security threats to nuclear
power plants is centered on the power reactor and not on the transmission system. The
requirements concerning the design-basis threat (DBT) for nuclear power plants are established
in 10 CFR 73.1, which was amended on March 19, 2007 (72 FR 12705). The Commission
received external feedback on that rulemaking concerning the interface between 10 CFR 73.1
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and 10 CFR 50.13 (referred to by the commenter as the “Enemy of the State” Rule). While the
Commission did significantly increase the DBT requirements to include, among other things, the
requirement to defend against cyber-attacks, the Commission declined to amend 10 CFR 50.13.

The NRC is aware of the potential significance of electromagnetic pulse (EMP) to the Nation’s
critical infrastructure. In the late 1970s, concerns with EMP-induced large currents and voltages
in electrical systems led the NRC to undertake a research program to study the effects of EMP
on nuclear power plant safe-shutdown systems. The NRC conducted this study and
documented the results in NUREG/CR-3069, “Interaction of Electromagnetic Pulse with
Commercial Nuclear Power Plant Systems,” issued in February 1983. That report concluded
that the safe-shutdown capability of nuclear power plants would, in general, survive the
postulated manmade EMP event. In 2007, the NRC revisited this earlier study in light of the
modernization of nuclear plants with digital systems, which potentially could be more
susceptible to EMP. The new study, completed in 2009, also concluded that nuclear power
plants can achieve safe shutdown following a manmade EMP event.

General Comment 19:

The commenter encourages safety and reliability programs that encourage joint retrofitting
initiatives or future design initiatives that use an “all hazards” framework. The commenter
expresses the views that the Commission’s “Beyond Design-Basis-Events Rulemaking”
provides an opportunity for the Commission to consider potentially beneficial retrofit
requirements and future redesign of nuclear power facilities to enable these facilities to “black

start” other electric generation facilities during extensive electric blackouts. [FRS-6]

NRC Response:

The NRC disagrees with this comment. It is not within the regulatory scope of the MBDBE rule
to address whether a nuclear facility should be required to have the means to “black start”
another power plant on the electric transmission system. The commenter’s proposal appears to
be a means to reestablish power to the transmission systems following a geomagnetic
disturbance. The NRC does not have regulatory authority over electric transmission systems,
which instead is addressed by the Federal Energy Regulatory Commission (FERC). The
requirements of the MBDBE rule are focused towards ensuring that there is a regulatory
framework in place that provides reasonable assurance that nuclear power reactors do not pose
an undue risk to public health and safety. No changes were made to the final MBDBE rule as a
result of this comment.

General Comment 20:

The commenter expresses ongoing concerns that the regulatory procedures, by which FERC
must depend upon industry-initiated reliability standard proposals, per Section 215 of the
Federal Power Act, have the effect of impairing the reliability of outside power upon which
commercial nuclear power plants depend. [FRS-7]
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NRC Response:

This comment does not suggest any changes to this rule. This comment is not within the
regulatory scope of the MBDBE rule, nor is it within the regulatory authority of the NRC.
Concerns with FERC’s regulatory procedures should be directed to FERC. Concerns with the
Federal Power Act are legislative in nature and should be addressed to Congress.

No changes were made to the final MBDBE rule as a result of this comment.

General Comment 21:

The commenter disagrees with the statement made by the NRC that the changes to

10 CFR Parts 50 and 52 will address, in part, issues brought forth in PRM-50-96. The
commenter states that the proposed changes to 10 CFR Parts 50 and 52 allow provision of
offsite resources to address BDB events. The commenter indicates that, in contrast, the
fundamental premise of PRM-50-96 is that a severe geomagnetic disturbance could cause such
widespread disruption to normal societal processes that no outside resources would be
available to licensees. [FRS-8]

NRC Response:

This comment does not suggest any changes to this rule. The requirements contained within
the MBDBE rule establish additional capability to maintain or restore core cooling, containment,
and SFP cooling indefinitely for a loss of all ac power damage state. The new capabilities would
enable, initially, the nuclear power reactor safety functions to be maintained by onsite
resources, and then offsite resource centers (and potentially other nuclear facilities, depending
on the severity of the offsite power loss) would be able to provide additional assistance to
maintain the safety functions. The NRC recognizes that, depending on the scenario (severity of
grid disturbance and length of time the condition exists), there is potential that this could
become challenging in the longer term, and hence the reason for stating that the new
requirements would address the scenario “in part.” Therefore, while the MBDBE rule does
provide additional capability to indefinitely maintain the safety functions, which addresses, in
part, the issues brought forth in PRM-50-96, it is not concluded at this time to be the entire
solution to challenges that geomagnetic disturbances might present. Further consideration of
this issue will occur as part of the NRC’s consideration of PRM-50-96. No changes were made
to the final MBDBE rule as a result of this comment.

General Comment 22:

The commenter stated that, in PRM-50-96, the commenter proposes that mitigation measures
for SFPs to operate in unattended mode for a period of time sufficient for the rods to cool down
and therefore not result in SFP fires were for the pools to boil off. The commenter states that
this is not the equivalent of using “reasonable” measures to provide assistance from offsite
resources, as proposed in the current rulemaking docket. Accordingly, the commenter requests
that the NRC continue to address PRM-50-96 as a separate rulemaking. [FRS-9]
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NRC Response:

This comment does not suggest any changes to this rule. Further consideration of this issue will
occur as part of the NRC’s consideration of PRM-50-96. No changes were made to the final
MBDBE rule as a result of this comment for the reasons stated above and in the NRC response
to General Comment 15.

General Comment 23:

The commenter expresses views disagreeing with the ongoing efforts of FERC and the National
Electric Reliability Council to address geomagnetic disturbances. The commenter states that,
as a result, generator stepup transformers at nuclear power plants will not be properly
protected.

The commenter states that there is some evidence that stators vibrate and overheat during
solar storms and that generator turbines are at risk of damage. The commenter states that, as
a result, NRC-licensed commercial power plants could be at risk of extended loss of ac power
for months or years in the aftermath of a severe solar geomagnetic storm. The commenter cites
data that suggest that geomagnetic disturbances are not low probability events.

The commenter indicates that the Commission can benefit from the October 28, 2015, White
House Space Weather Strategy and Space Weather Action Plan, and followup implementation
by various Federal departments and agencies.

The commenter states that the record of solar geomagnetic events since the Carrington event of
1859 indicates that a Poisson probabilistic frequency distribution provides a best fit.

Accordingly, there is a far greater frequency of moderate-level solar geomagnetic disturbances
than the frequency of severe solar geomagnetic disturbances. It is the commenter’s view that, if
near-real-time monitoring of solar storms and their impacts on vulnerable transformers is
feasible, at a low price, then safety can be enhanced while protecting operator-owner revenues.

The commenter requests that the Commission, as part of its “Beyond Design-Basis Event”
assessment, consider a retrofit Order requiring that all commercial nuclear power plant
licensees install geomagnetic-induced current (GIC) monitors at the neutral of generator stepup
transformers of nuclear power plants. The commenter provides additional information
concerning the costs and benefits of GIC monitors, including potential revenue savings to avoid
nuclear plant shutdowns.

The commenter states that the proposed FERC hardware protection standard (with a
rulemaking due imminently) in FERC Docket RM15-11-000, “Reliability Standard for
Transmission System Planned Performance for Geomagnetic Disturbance Events,” does not
mandate the use of GIC monitors, and it does not mandate sharing of GIC data where such
data could assist the Reliability Coordinator in the region, or the NRC Operations Center. And
the earlier requirements for “operating procedures” excludes mitigation responsibilities for
generator operators on the dubious grounds that they might not have “visibility” of a
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geomagnetic disturbance in their area of operations, so they should not be responsible for
participating in operational mitigation measures. [FRS-10]

NRC Response:

No changes were made to the final MBDBE rule as a result of this comment for the reasons
stated in the NRC response to General Comment 15. Note that the NRC is a participant on the
Space Weather Operations, Research, and Mitigation Task Force. Most of the above
information pertains to the ongoing FERC rulemaking, RM15-11-000. The information provided
in this comment will be considered as part of the NRC’s consideration of PRM-50-96.

General Comment 24:
A commenter noted that a schematic flaw that may be fatal for the proposed MBDBE rule is that
the scheme remains effectively left to the industry to self-design and implement. [IPSEC 3]

NRC Response:

The NRC disagrees with this comment. The regulatory approach used for the MBDBE rule is a
typical approach used when NRC issues new requirements. Where practical, the NRC will rely
on the industry to develop guidance for implementing the new requirements. The NRC reviews
the industry guidance and, if the NRC finds the guidance acceptable, endorses it with
appropriate exceptions and clarifications. This process of developing endorsed regulatory
guidance is conducted as a public process. For example, a large number of public meetings
were held during the development of the guidance for implementing Order EA-12-049, which
resulted in the NRC issuing JLD-1ISG-2012-01, which subsequently has become Regulatory
Guide (RG) 1.226 for the MBDBE rule. Furthermore, the NRC has conducted audits, has
issued safety evaluations, and is, as of December 2016, inspecting the implementation of the
Order requirements to ensure that licensees comply with the requirements. Accordingly, the
NRC did not allow the industry to “self-design and implement” as suggested by the commenter.
No changes were made to the final MBDBE rule as a result of this comment.

2. Comments on Proposed 10 CFR 50.155, or the Amended or Added Portions of
Appendix E to 10 CFR Part 50.

Rule Comment 1:

The commenter believes that a performance-based approach is appropriate that would include,
for example, a review of the manner in which enhancements are incorporated into accident
management procedures and guidance based on lessons learned (e.g., further insights from
decommissioning and dismantling of the Fukushima reactors, insights from trial usage during
drills and exercises). [Lutz-3]

NRC Response:

This comment does not suggest any changes to this rule. The comment is consistent with the
Commission’s direction in its October 18, 2011, SRM on SECY-11-0124, “Recommended
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Actions to Be Taken without Delay from the Near-Term Task Force Report” (ADAMS Accession
No. ML112911571), which stated:

As the staff evaluates Fukushima lessons-learned and proposes modifications to
NRC'’s regulatory framework, the Commission encourages the staff to craft
recommendations that continue to realize the strengths of a performance-based
system as a guiding principle. In order to be effective, approaches should be
flexible and able to accommodate a diverse range of circumstances and
conditions. In consideration of events beyond the design basis, a regulatory
approach founded on performance-based requirements will foster development
of the most effective and efficient, site-specific mitigation strategies, similar to
how the agency approached the approval of licensee response strategies for the
“loss of large area” event under its B.5.b program.

The staff followed this direction in drafting the proposed and final MBDBE rule. No changes
were made to the final MBDBE rule as a result of this comment.

Rule Comment 2:

The commenter notes that the draft rulemaking and supporting guidance is based on specific
assumptions and design features relevant to existing light-water reactor designs. The
commenter suggests that NuScale has, and other advanced nuclear reactor designs will likely
have, an inherently different design that does not align with these assumptions or design
features. The commenter recommends that the final rulemaking not discourage advanced
(future) nuclear reactor designs from making enhancements to their designs by limiting a
designer’s ability to take credit for features inherent in designs that can be demonstrated to
address these BDB external events. The commenter provides specific examples where
NuScale has identified differences in the design assumptions that could affect an advanced
(future) nuclear reactor design. Comments and recommendations for addressing these
differences are also provided. [NuScale CL-2]

NRC Response:

The NRC generally agrees with the premise of this comment. The MBDBE rule is not intended
to limit or discourage a reactor designer from addressing the provisions through design features.
While the NRC recognizes that designers could address certain requirements of this rulemaking
through design features, it is not requiring that a new design address the MBDBE rule using
design features. Instead, a designer has the flexibility to address some of the requirements in
the design or leave that obligation to a combined license (COL) applicant (to whom the MBDBE
requirements apply). The MBDBE rule was developed considering the design features of
current operating reactors. A future reactor design, like that of NuScale, which may greatly
differ from current certified designs and operating reactors, may address, at least in part, the
provisions of the MBDBE rule in the design certification application. If a designer includes such
design features in the design certification, a COL applicant referencing that design would have a
standardized basis for complying with certain requirements of this rule, possibly including issue
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resolution and issue finality (although that would be decided under a design certification
rulemaking). No changes were made to the final MBDBE rule as a result of this comment.

Rule Comment 3:

The commenter notes that Section IV.A.1 of the proposed rule states that the regulatory
objective of the rulemaking is to “Make the requirements in Order EA-12-049 and Order
EA-12-051 generically applicable, giving consideration to lessons learned from implementation
of the orders.” The commenter notes that the proposed rule replaces the three-phase mitigation
approach (i.e., Phase One limited to permanently installed equipment, Phase Two allowing
temporary equipment already on site, and Phase Three allowing offsite resources)
recommended by the NRC’s NTTF with “higher level, performance-based requirements.”

The commenter believes that it is important to maintain a three-phase structure so that
licensees are required to demonstrate, at a minimum, that they can cope with the installed
equipment until the FLEX equipment is operable and that the site can be self-sufficient until
offsite resources are available.

The commenter states that the substitution of “higher level, performance-based requirements”
reduces confidence that the MBDBE measures will be successful, if needed. The nuclear
industry and the NRC have consistently disagreed on what constitutes appropriate
compensatory measures and associated administrative controls. The commenter cites, as an
example, the disagreement regarding the March 31, 2013, stator drop event at Arkansas
Nuclear One Unit 1. The commenter notes that the licensee’s evaluation of the event concluded
the reactor water would begin boiling in 12 hours and the reactor core would be uncovered in
115 hours, and that the NRC’s evaluation concluded 11 hours and 96 hours, respectively. The
licensee’s evaluation concluded there was a 97-percent probability that workers would repower
the switchyard and in-plant safety buses; the NRC’s evaluation concluded that the probability
was 90 percent.

The commenter notes that the “higher level, performance-based requirements” are essentially
the reactor core cooling and power restoration objectives pursued in the licensee and NRC staff
assessments of the Arkansas Nuclear One event, and that, despite the common criteria, the
evaluations produced widely disparate results. The commenter states that the final MBDBE rule
must be as explicit as possible to narrow the wide gulf between what licensees perceive as
acceptable and what the NRC determines to be acceptable. The three-phase structure provides
a clearer definition of what is expected, better enabling licensees to meet those expectations
and NRC inspectors to independently verify that this desired outcome has been achieved.
[UCS-1]

NRC Response:

The NRC disagrees with this comment. The issuance of Order EA-12-049 included a separate
Attachment 3 for the imposition of requirements on Vogtle Electric Generating Plant Units 3
and 4 to reflect their use of the AP1000 design. In Order EA-12-049, Attachment 3, the NRC
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documented that the inherent features of the AP1000 design obviate the need for phase two of
the three-phase response required of currently operating power reactors in Attachment 2 to
Order EA-12-049. In making the requirements of Order EA-12-049 generically applicable, the
NRC is recognizing the existence of regulatory guidance that carries forward the three-phase
approach as being acceptable while acknowledging that it may be possible for future designers
to implement an approach that meets the rule’s requirements without the need for three phases.
This is consistent with the Commission’s direction in SRM-SECY-11-0124 to follow
performance-based approaches for BDB events, while harmonizing the treatment of currently
operating and new power reactors. Such approaches allow greater flexibility and enable more
effective and efficient implementation of the requirements. Such an approach does not come
without challenges, and it is recognized that differences such as those cited by the commenter
can and have occurred. The NRC, through its current review, audit, and inspection activities
supporting implementation of Order EA-12-049, is identifying the types of challenges noted by
the commenter and ensuring that they are resolved. No changes were made to the final
MBDBE rule as a result of this comment.

Rule Comment 4:

The commenter states that, as part of the “develop, implement, and maintain” provision, the final
rule needs to explicitly address the NRC’s expectations for reevaluating external hazards. The
Fukushima fixes mandated by the NRC in the orders and the MBDBE rulemaking can be eroded
by either internal means (e.g., modifications to the plant that render connection points unusable)
or external factors (e.g., natural events being larger than previously understood).

The commenter states that, as an illustrative straw man, the final rule could include a
requirement that applications for operating reactor license renewals include external hazard
reevaluations. The commenter indicates that the current license renewal rule requires that
applications address aging management for passive SSCs with safety roles to perform during
design-basis events. The final MBDBE rule could expand this scope to require that license
renewal applications address SSCs that protect the plant from external hazards, both from the
perspective of ensuring that aging management does not compromise their effectiveness and
from the perspective that emerging knowledge about external hazards has not suggested that
existing protections are insufficient. [UCS-7]

NRC Response:

The NRC disagrees with this comment. The aspect of this comment regarding reevaluation of
external hazards is very similar to the issue considered in NTTF Recommendation 2.2, which
recommended a rulemaking that would contain requirements to periodically reconfirm external
hazards. The NRC considered NTTF Recommendation 2.2 in Enclosure 2 to SECY-15-0137.
The NRC staff concluded in this closure plan that regulatory requirements to reconfirm external
hazards were not needed, but that the NRC staff could address the recommendation by
enhancing its own processes for obtaining and evaluating such information. The Commission
approved the staff's closure plan for this “Group 3” activity in SRM-SECY-15-0137. The NRC is
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currently implementing this closure plan, and the completed assessment of the subject will be
provided to the Commission for approval in a separate document.

In terms of this comment, and consistent with the Commission direction in its SRM on
SECY-15-0137, the NRC does not agree that requiring applicants for license renewal to address
reevaluated hazards is warranted and concludes that the NRC has (and will enhance) current
processes for gathering information on external events to enable informed regulatory decisions
to be made, when it is appropriate to do so.

The aspect of this comment regarding the potential for internal causes of erosion of the
capabilities required under the MBDBE rule has been addressed by the requirement of

10 CFR 50.155(b) for licensees to maintain the integrated response capability and the
requirement of 10 CFR 50.155(g) for documentation of changes. These requirements are
supported at the guidance level in the specification of NEI 12-06, Section 11.8.2, for licensees to
include consideration of the effects of modifications to the plant on the mitigating strategies and
guidelines under 10 CFR 50.155(b)(1) in their plant configuration control procedures.

No changes were made to the final MBDBE rule as a result of this comment.

Rule Comment 5:

The commenter provides an example of a nuclear power plant’s implementation of Order
EA-12-049, where a diesel air compressor did not develop sufficient air pressure. The
commenter expresses the view that this deficient implementation of Order EA-12-049 resulted in
a distraction of licensee resources, which was evidenced when the power plant used the air
compressor following a loss of offsite power. The commenter states that the final rule needs to
contain provisions to ensure that mitigation strategies for BDB events can aid the response
rather than constituting a different way to adversely affect effective prioritization of emergency
response actions.

The commenter cites an example concerning hardened venting systems that were not reliable
and that, as a consequence, the NRC had to follow up the initial treatment of containment
venting systems under Generic Letter 89-16 with the post-Fukushima Order EA-13-109.

The commenter concludes that the final MBDBE rule needs to contain provisions that ensure
that the mandated measures are reliable now, rather than waiting several years to overlay the
reliable attribute. [UCS-8]

NRC Response:

The NRC disagrees with this comment. The examples cited by the commenter regarded
licensees that were still within the implementation process for the guidance and strategies
required by Orders EA-12-049 and EA-12-051, which are being made generically applicable in
this rulemaking, taking into account lessons learned in the implementation and the feedback
received from stakeholders during the rulemaking. The review process for licensee submittals
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under those orders, as well as the auditing of the implementation, are intended to identify and
address issues such as those raised by the commenter prior to licensees reaching compliance;
after compliance, such issues are addressed through the inspection and enforcement
processes. Additionally, the MBDBE rule includes a drill or exercise requirement that will
provide a means to identify deficiencies similar to those pointed out by the commenter. No
changes were made to the final MBDBE rule as a result of this comment because the
information provided merely points out that there is a potential for performance deficiencies in
meeting the requirements as implemented by a licensee and discovered in the normal course of
events through lessons learned or by means of oversight by the regulator.

Rule Comment 6:

The commenter notes that proposed 10 CFR 50.155(e) would require licensees to conduct
initial drills and exercises and to subsequently conduct drills and exercises at least once every
8 years. The commenter states that the 8-year interval seems too long. Also, the exercises
should be comprehensive and as realistic as possible and involve personnel and equipment
performance testing to the extent feasible.

The commenter states that, in the 1990s, the NRC began conducting force-on-force tests of
physical protection (i.e., security) plans at each nuclear plant once every 8 years. After the 9/11
attacks, the NRC changed the testing interval to at least once every 3 years. The commenter
indicates that the original 8-year interval was found by the NRC to be too infrequent to prevent
inconsistent performance. According to the commenter, the NRC determined that licensees
would significantly ramp up physical protection capabilities shortly before the force-on-force test,
then capabilities would steadily decline over time until the next pretest step change.

The commenter notes that, since the March 2011 earthquake/tsunami that caused the
Fukushima accident, Browns Ferry experienced a tornado (April 2011), North Anna experienced
an earthquake that caused ground motion more than its design-basis earthquake levels

(August 2011), and Pilgrim experienced a severe winter storm causing a loss of offsite power
event with complications (January 2015). The commenter concludes that, given the relatively
high frequency of extreme natural events and the potentially high consequences, the final rule
must require an exercise interval no longer than that used for force-on-force security testing.
[UCS-9]

NRC Response:

The NRC disagrees with this comment. The focus of this comment is that the NRC should
revise the MBDBE drill and exercise requirements to provide a greater level of assurance, and
the commenter suggests that the timing of MBDBE drills or exercises should align with the
frequency of force-on-force exercises (3-year frequency). The NRC judged that the 8-year
frequency, and use of a drill rather than an exercise as the minimum requirement, produces the
appropriate level of regulatory assurance for MBDBE and is aligned with the frequency of similar
current emergency preparedness (EP) exercise requirements. While the NRC recognizes that a
requirement for more frequent, comprehensive, and realistic drills and exercises would provide
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a higher level of assurance that the MBDBE requirements are being maintained, the NRC is
also sensitive to diverting limited licensee resources from activities that have greater importance
to public health and safety. The NRC concluded that the MBDBE drill requirement strikes the
correct balance in terms of providing an appropriate level of regulatory assurance, and by
aligning with the current EP exercise requirements, it provides licensees with flexibility, should
they choose to implement the drill requirements in conjunction with design-basis EP exercises.
Additionally, the MBDBE rule training requirements include the use of the systems approach to
training (SAT) as defined in 10 CFR 55.4, which would provide a feedback mechanism to
increase the frequency of training and other performance-enhancing experiences, such as drills
and exercises, if necessary. No changes were made to the final MBDBE rule as a result of this
comment.

Rule Comment 7:

The commenter notes that proposed 10 CFR 50.155(d) would require licensees to “provide for
the training and qualification of personnel that perform activities in accordance with the
strategies and guidelines.” The commenter states that, unlike 10 CFR 50.155(e), the proposed
language of 10 CFR 50.155(d) does not explicitly define requirements for initial training and
retraining. The commenter states that the final rule must define the NRC’s requirements as
clearly and completely as possible or be accompanied by an RG that more fully explains what
the NRC seeks by the training provision in the rule. The commenter suggests, as an example,
that the final rule and/or guidance must answer questions such as the following:

. If the mitigation strategy for an external event specifies that multiple workers will take
FLEX equipment and install it, must all workers be trained and qualified for these tasks
or is it sufficient to only train and qualify one worker per team?

. Are the training and qualifications provided for a worker at site x on the use of FLEX
equipment transferrable to use of that equipment at site y?

. How often must workers receive retraining on the integrated response capabilities
outlined in § 50.155(b)? [UCS-10]

NRC Response:

The NRC agrees with the comment. The training requirements in 10 CFR 50.155(d) do not
explicitly define requirements for initial training and retraining. That information will be found in
RG 1.228, and the NRC’s responses to the comments on regulatory guidance are addressed in
the comment resolution document for DG-1319.

Rule Comment 8:

The commenter requests that the NRC carefully reexamine its reasoning in determining that the
SFP zirconium fire BDB event as presently evaluated by the licensee of a permanently defueled
or decommissioning power reactor is sufficient to justify the elimination of the
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defueled/decommissioning facility’s offsite emergency planning zone (EPZ). The commenter
states that the zirconium fire event, as presently analyzed (i.e., the analysis for Vermont Yankee
included as Attachment 2 in ADAMS Accession No. ML14080A141), assumes that the only
energy source that can heat spent nuclear fuel to the zirconium fire ignition temperature of
900 degrees Celsius (C) is the spent fuel itself, following the loss of SFP water inventory by an
unspecified means (i.e., the ignition temperature is reached through adiabatic heating of the
spent fuel). The commenter adds that the acceptance criterion for this zirconium fire event is
set arbitrarily: that the time to reach the 900 degrees C ignition temperature must be greater
than 10 hours. The commenter objects to reliance on a 10-hour period for initiating mitigating
actions for the zirconium fire event. The commenter notes that Vermont has experienced
flooding numerous times in the past 100 years that limited the capabilities of all authorities
(i.e., the licensee and offsite authorities) for much more than 10 hours; limitations can persist for
days and weeks because of impacts to roads and communications, and due to competing
demands on resources for lifesaving and protection of critical infrastructure. Accordingly, the
commenter requests that this “10-hour” criterion be clearly justified as part of the proposed
MBDBE rule, the proposed decommissioning rule (Docket ID # NRC-2015-0070), or in related
regulatory guidance, rather than being a “sufficient time to respond” criterion based on
engineering judgment. (For example, was 10 hours sufficient time for the Fukushima Dai-ichi
units to reestablish a means to provide SFP cooling during the events of March 11, 20117 If
not, is it appropriate to use 10 hours as a sufficient response time criterion?) The commenter
states that the environmental conditions, including seismic and flooding considerations, at
individual reactor sites should be factored into this response time criteria evaluation. The
commenter states that the 10-hour period should be extended in instances where potential
worst case environmental conditions warrant. [Vermont-1]

NRC Response:

This comment is out of scope of the MBDBE rule for the reasons stated in the NRC response to
General Comment 8. No changes were made to the final MBDBE rule as a result of this
comment.

Rule Comment 9:

The commenter notes that it is possible for accelerants such as thermite or jet fuel to be
introduced into an SFP as the result of a hostile action. The presence of these accelerants
could result in the spent fuel igniting well before the calculated 10-hour time to reach the spent
fuel adiabatic ignition temperature. Accordingly, the commenter questions whether the current
zirconium fire analysis method is sufficient justification to warrant the elimination of an offsite
EPZ surrounding a permanently defueled or decommissioning power reactor. The commenter
therefore requests that the NRC incorporate modeling for the use of accelerants into accepted
analysis methods for evaluating and mitigating the SFP zirconium fire BDB event. The
commenter recognizes that the risk of introducing accelerants into an SFP is significantly
mitigated when the SFP is completely enclosed within a reinforced containment structure (as is
the case for most pressurized-water reactors (PWRs) built within the United States).
Accordingly, the commenter’s concern may be limited to power reactors without a full
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containment structure surrounding their SFPs (i.e., most, if not all, boiling-water reactors
(BWRs), including Vermont Yankee). The commenter also recognizes that the continued
presence of an offsite EPZ at a decommissioning reactor facility will not, by itself, mitigate the
risk of a hostile action-induced zirconium fire in an SFP. Nonetheless, the continuation of the
offsite EPZ will serve to ensure adequate public safety were this event to occur. [Vermont-2]

NRC Response:

This comment is out of scope of the MBDBE rule for the reasons stated in the NRC responses
to General Comments 8 and 9. No changes were made to the final MBDBE rule as a result of
this comment.

Rule Comment 10:

The commenter states that the NRC has used the permanent cessation of power operations
and permanent defueling of a power reactor to justify the rescission of the Order EA-12-051
regarding the implementation of more reliable SFP instrumentation, on the grounds that, with
the permanently shutdown and defueled reactor, “the safety of the fuel in the SFP becomes the
primary safety function for site personnel.” (See ADAMS Accession No. ML14321A696 for an
example.) The underlying reasoning for this type of decision is that the only need for the
enhanced SFPI was for a quick assessment of SFP conditions while site personnel were
primarily focused on addressing conditions within the reactor vessel. The commenter requests
that the NRC keep the enhanced SFPI requirements for permanently shutdown/permanently
defueled and decommissioning power reactors. The lowest accurate measurement of water
level by existing SFPI is frequently limited to a level slightly above the top of spent fuel
assemblies stored in an SFP. (The extant instrumentation will indicate that the water level is
likely below the top of the spent fuel assemblies, but cannot accurately measure how much of
the assemblies are no longer covered by water.) While some licensees have added video
cameras to view the SFP water level, these will likely become unreliable due to fogging caused
by the steam surrounding the SFP during an ongoing spent-fuel uncovery event in the SFP.
The commenter strongly suggests that the NRC require alternate SFP water level
instrumentation (possibly based on variations in neutron or gamma attenuation as a function of
water or steam density between spent fuel and neutron or gamma detectors). [Vermont-4]

NRC Response:

The NRC disagrees with the comment. As the commenter correctly notes, the SFPI was
imposed under Order EA-12-051 to address the potential for operator distraction from
addressing conditions within the reactor vessel, and this safety concern can no longer exist
once all the fuel has been permanently moved to the SFP as part of decommissioning.

The commenter’s discussion of “existing SFP instrumentation” appears to be inaccurate,
assuming that, by “existing SFP instrumentation,” the commenter means that instrumentation
that existed at licensed power reactors prior to the issuance of Order EA-12-051. As discussed
in the order, “spent fuel pool level instrumentation at U.S. nuclear power plants is typically
narrow range and, therefore, only capable of monitoring normal and slightly off-normal
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conditions,” which are well in excess of 10 feet above the top of spent fuel assemblies stored
within the SFP." The discussion of the capability of existing narrow-range SFPI appears to
assume that its range of detection is closer to the top of spent fuel assemblies than the normal
SFP water level, which would result in a significantly shorter time period in which appropriate
safety actions would need to be taken for a lowering SFP level. Licensed power reactors were
designed taking into account 10 CFR Part 50, Appendix A, GDC 63, “Monitoring Fuel and
Waste Storage,” or its predecessor PDC, which typically provided that “Appropriate systems
shall be provided in fuel storage and radioactive waste systems and associated handling areas
(1) to detect conditions that may result in loss of residual heat removal capability and excessive
radiation levels and (2) to initiate appropriate safety actions,” and the location of the existing
SFPI near Level 1 of Order EA-12-051 allows a sufficient amount of time in which a licensee
should take appropriate safety actions. The commenter has provided no new information to
suggest that SFPI that was licensed under these design criteria would need to be supplemented
by alternative instrumentation to protect public health and safety during the decommissioning
phase.

With regard to the commenter’s suggestion that the NRC require the new SFPI for
decommissioning reactors, the decommissioning licensee is free to keep the instrumentation in
place and use it in the manner suggested by the commenter, but the NRC will not impose such
a requirement, since it would not benefit safety.

No changes were made to the final MBDBE rule as a result of this comment.

Rule Comment 11:

The commenter states that, in evaluating BDB event mitigation strategies at permanently
shutdown/permanently defueled and decommissioning power reactors, the NRC should require
licensees to use weather, flood, and seismic data collected for the subject plant’s geographic
location subsequent to the plant’s initial construction. The commenter states that, in evaluating
weather, flood, and seismic considerations at a permanently shutdown/permanently defueled or
decommissioning facility, licensees frequently rely only upon the data available in Chapter 2 of
the plant’s final safety analysis report (FSAR). If the facility had previously generated power for
most or all of the time period specified in its operating license, the FSAR Chapter 2 weather,
flood, and seismic data can be as much as 40-to-50 years old. The commenter states that,
using more recent weather, flood, and seismic data may show the need for additional “natural

! See NEI 12-02, “Industry Guidance for Compliance with NRC Order EA-12-051, ‘To Modify Licenses with
Regard to Reliable Spent Fuel Pool Instrumentation,” ADAMS Accession No. ML12240A307, Section 2.3,
“Wide Range Pool Level Instrumentation,” which provides the levels an instrument installed under Order
EA-12-051 is required to be able to detect. Normal levels for an SFP correspond to the discussed Level 1 of
Order EA-12-051, which varies from plant to plant. Level 2 of Order EA-12-051, which is below Level 1, is a
level 10 feet above the top of the highest point of any fuel rack seated in the SFP or a designated level that
provides adequate radiation shielding to maintain personnel radiological dose levels within acceptable limits
while performing local operations in the vicinity of the pool. Level 3, or the level where fuel remains covered
and actions to implement makeup water addition should no longer be deferred is set nominally (i.e., within
1 foot) at the highest point of any fuel rack seated in the SFP.
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disaster” BDB event mitigation than would be required by only considering the corresponding
FSAR data. [Vermont-5]

NRC Response:

The NRC disagrees with this comment. The NRC has not required operating power reactor
licensees to update the data as suggested by the commenter and, recognizing the lower
associated risk with facilities that are decommissioning, would not require those facilities to
update this information. This comment is related to the issue considered in NTTF
Recommendation 2.2, which recommended a rulemaking that would contain requirements to
periodically confirm external hazards. The NRC considered NTTF Recommendation 2.2 in
Enclosure 2 to SECY-15-0137. The NRC staff concluded in this closure plan that a regulatory
requirement requiring licensees to perform such updates was not needed, but that the NRC staff
could enhance its own processes for obtaining and evaluating such information. The
Commission approved the staff’s closure plan for this “Group 3” activity in SRM-SECY-15-0137.
The NRC is currently implementing this closure plan, and the completed assessment of the
subject will be provided to the Commission for approval in a separate document. This effort is
focused on operating power reactors and not specifically focused on decommissioning reactors.

As a separate initiative, on June 9, 2015, the NRC completed an evaluation of Fukushima
lessons learned for facilities other than operating power reactors, including decommissioning
reactors. This evaluation can be found in SECY-15-0081, “Staff Evaluation of Applicability of
Lessons Learned From the Fukushima Dai-ichi Accident to Facilities Other than Operating
Power Reactors” (ADAMS Accession No. ML15050A066). In that paper, the staff concluded
that with the exception of certain limited-scope additional assessments for fuel facilities and the
three highest-powered research and test reactors, there is no need for regulatory action for
facilities other than operating power reactors in light of the accident.

No changes were made to the final MBDBE rule as a result of this comment.

Rule Comment 12:

With regard to implementation time, the commenters state that the proposed rule would require
that each holder of an operating license comply with its provisions no later than 2 years
following the effective date of the rule. The commenters state that this timeframe is not
adequate. The commenters note that the degree to which the reevaluated seismic or flooding
hazard(s) may affect the implementation of mitigating strategies varies widely across the
operating reactor fleet, and the effort required to address them varies widely, too. In addition,
the various evaluations necessary to prepare for any necessary changes are in different stages
of completion. As a result, the commenters recommend that the proposed rule allow licensees
to submit site-specific schedules for achieving full compliance with the rule. The commenters
provide proposed rule language to address this concern in their response to the NRC question
on “Equipment Protection Implementation Deadline” in Section VI of the proposed rulemaking
package. [NEI CL-1, SCE&G-1, FENOC-2]
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NRC Response:

The NRC agrees that the proposed MBDBE rule schedule of a 2-year implementation may not
be sufficient for many licensees and that greater flexibility is needed in the final rule. The NRC
agrees that the approach suggested by the commenters that allows for a plant-specific schedule
submission introduces sufficient flexibility for implementation. The final MBDBE rule was
revised to provide more flexible implementation.

Rule Comment 13:

The commenters state that the need for a licensee’s strategies and guidelines to be capable of
execution in the context of the reevaluated flooding and seismic hazards should be addressed
in 10 CFR 50.155(b)(1) rather than 10 CFR 50.155(c)(2). The commenters note that it is
intended that the effects of the reevaluated hazards be mitigated in a manner similar to the
strategies that have been developed by the industry for FLEX. The commenters state that the
incorporation of the reevaluated hazards into 10 CFR 50.155(c)(2)(i) addresses reasonable
protection, and reasonable protection only applies to FLEX equipment. The commenters state
that this does not achieve the intended objective of developing mitigating strategies for the
reevaluated flood and seismic hazards. In addressing mitigating strategies for the reevaluated
hazards, the commenters state that 10 CFR 50.155(b)(1) should allow further flexibility in the
licensee’s strategies and guidelines by (1) establishing an alternative means of compliance that
does not include the surrogate conditions of an extended loss of all ac power and loss of normal
access to the ultimate heat sink, and (2) providing different success criteria for targeted or
scenario-specific mitigating strategies (i.e., namely, requiring core cooling and SFP cooling but
not the containment capability to be maintained). The commenters state that the rule should
also allow for the use of risk insights to demonstrate reasonable protection for mitigation of BDB
seismic events. The commenters note that the comment provided by NEI contained a response
to the “Methodology for Addressing the Reevaluated Hazard” question to address this concern.
[SCE&G-3, FENOC-5]

NRC Response:

The NRC agrees with the aspect of the comment regarding relocation of the reevaluation
hazard treatment to 10 CFR 50.155(b). This will more clearly align the rule requirement with the
measures being taken to address the reevaluated hazards. The NRC disagrees with the aspect
of the comment regarding codifying the use of risk insights to demonstrate reasonable
protection. Risk insights were taken into account in the regulatory guidance relied upon for
compliance with Order EA-12-049. (See, for example, NEI 12-06, Appendix B, as endorsed by
JLD-1ISG-2012-01.) The NRC concludes that risk-informed approaches to the final MBDBE rule
can be implemented without the need for explicit rule language. Changes were made to the
final MBDBE rule to reflect the treatment of reevaluated hazards, and to the SOCs to reflect
consideration of risk insights—specifically, how a risk-informed approach can be used to satisfy
the MBDBE requirements.

Rule Comment 14:
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Several commenters noted that the rule language, RGs, and related supporting information
must keep the requirements for SFPI separate and distinct from the requirements for mitigating
strategies. The commenters noted that the requirement for SFPI was promulgated by NRC
Order EA-12-051, while the requirement for mitigating strategies was promulgated by NRC
Order EA-12-049. The commenters further note that, while the two Orders were in response to
lessons learned from the Fukushima accident, they are distinctly different in underlying purpose
and character. EA-12-049 requires guidance and strategies to maintain core and spent fuel
cooling and the containment function in the face of certain events, and requires the ability to
take action under the circumstances specified in the Order. EA-12-051 requires the installation
of reliable SPFI to provide decisionmakers with information about the amount of water in the
spent fuel such that resources can be allocated. Compliance with EA-12-051 does not require
the ability to take action; it only provides information. The commenters state that the fact that
the industry FLEX program implemented in response to EA-12-049 uses this information to
indicate the need to add water to the pools does not change the underlying SFPI requirement
and does not justify including SFPI as part of mitigating strategies, as appears to have been
done in the draft of proposed 10 CFR 50.155(c)(4). [NEI CL-7, SCE&G-5, FENOC-7]

NRC Response:
The NRC agrees with the comments. The final MBDBE rule was revised to clearly separate the
requirements for SFPI from the requirement for mitigation strategies.

Rule Comment 15:

The commenter believes that the largest vulnerability that the U.S. nuclear industry faces is an
unclear and unspecified command and control structure. The commenter is not referring to the
command and control structure supporting the site emergency director. The commenter
believes that the Institute of Nuclear Power Operations (INPO) and possibly the Electric Power
Research Institute are now going to lead U.S. nuclear accident response efforts. The
commenter also states that AREVA will supply equipment and manpower from the regional
supply centers recently established. The commenter indicates that this is not a problem;
however, the commenter states that the communications between the site and INPO, and the
24-hour-a-day NRC Operations Center, would be a large hindrance. [Gurdziel1-1]

NRC Response:

The NRC disagrees with this commenter’s assertion that the largest vulnerability that the U.S.
nuclear industry faces is an unclear and unspecified command and control structure. There are
command and control provisions currently in place (i.e., prior to issuance of the MBDBE rule).
The MBDBE rule enhances this important element of accident response with additional
command and control requirements. The NRC also notes that the commenter’s understanding
of the response to an accident is not correct. Neither INPO nor AREVA, nor any other entity not
licensed to operate the nuclear power plant having the accident, would lead the mitigation
efforts. These organizations would likely function in a support role. Accordingly, the comment
does not reflect the command and control for events at U.S. nuclear power plants. This
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comment does not suggest any changes to the MBDBE rule. No changes were made to the
final MBDBE rule as a result of this comment.

Rule Comment 16:

The commenter states that, as noted in the second paragraph up from the bottom of page 139
of the International Atomic Energy Agency Technical Volume 2/5, Tokyo Electric Power
Company Fukushima Dai-ichi site superintendent Yoshida did not follow instructions that
depressurization and injection should be prioritized over venting. The commenter questioned
whether this demonstrated an appropriate chain of command. [Gurdziel1-3]

NRC Response:

The NRC agrees with this comment in that individuals in the chain of command for response to
an accident should not be able to decide on their own to take whatever action they want.
Allowing individuals to take actions inconsistent with chain of command would be counter to the
NRC'’s requirements for training, drills, or exercises, command and control, EOPs, and
preplanned mitigation strategies, in addition to other relevant requirements. These
requirements are all intended to provide licensees with the tools to have success in accident
mitigation. No changes were made to the final MBDBE rule as a result of this comment.

Rule Comment 17:

The commenter is “quite disturbed” to hear that the NRC has allowed various plants to not use
the ERDS in drills. The commenter states that the U.S. nuclear industry needs an automated
communication system that provides information (at least during accidents) without the need to
tie up a valuable licensed plant operator or two. [Gurdziel1-2]

NRC Response:

The NRC agrees, in part, with this comment. Although the NRC requires that licensees have
simulators for training plant operators, no requirement exists that licensees transmit ERDS data
from those simulators during a drill or exercise. Many licensees do have that capability and do
transmit ERDS data to the NRC during exercises. Regardless of ERDS transmittal capability
from a simulator, all licensees are responsible for communicating and clarifying plant status
information and key parameter values to support NRC assessment activities. The NRC agrees
with the commenter’s statement that the U.S. nuclear industry needs an automated
communication system that provides information during accidents. Requirements for such a
system (ERDS) are contained in 10 CFR Part 50, Appendix E, Section VI. The NRC disagrees
with the implication of the comment that there should be a requirement for licensees to transmit
ERDS data from simulators during drills. The NRC's regulations contain requirements for
periodic testing of the system. Also, drills conducted in simulators have a different purpose than
the required demonstration of the capability to transmit ERDS data. This comment does not
suggest any changes to the MBDBE rule. No changes were made to the final rule as a result of
this comment.
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Rule Comment 18:

The commenter states that a “schematic flaw” is a failure to delineate, and apparently to give
consideration to, the many different accident initiator and exacerbating scenarios that the events
of even just this new century have brought to light. The commenter states that it is well and
good (although quite late) to begin implementation of the “Fukushima Lessons Learned,” but
many of the Chernobyl, 9/11, BP, and Deepwater Horizon lessons appear quite forgotten, as do
those of Katrina, Sandy, and the long litany of other storms and natural and manmade disasters
that have beset the United States in recent years, with the Flint, Michigan, contaminated water
crisis being just the latest.

The commenter states that it is not just earthquakes, floods, and loss of offsite power, but
landslides, dam bursts, severe droughts, extreme storms, wildfires, and malevolent action
conditions that must be considered, as well as such events in combination and/or in rapid
succession over large geographic regions, with all the attendant chaos and infrastructure
damage that would e