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The U.S. Nuclear Regulatory Commission (NRC) strives to establish and maintain an environment 
that encourages all employees to promptly raise concerns and differing views without fear of reprisal 
and to promote methods for raising concerns that will enhance a strong safety culture and support 
the agency's mission.
Employees are expected to discuss their views and concerns with their immediate supervisors on a 
regular, ongoing basis.  If informal discussions do not resolve concerns, employees have various 
mechanisms for expressing and having their concerns and differing views heard and considered by 
management.

Management Directive, MD 10.158, “NRC Non-Concurrence Process,” describes the Non-
Concurrence Process (NCP), http://nrcweb.nrc.gov:8600/policy/directives/catalog/md10.158.pdf.

The NCP allows employees to document their differing views and concerns early in the decision-
making process, have them responded to (if requested), and attach them to proposed documents 
moving through the management approval chain to support the decision-making process.

NRC Form 757, “Non-Concurrence Process” is used to document the process.

Section A of the form includes the personal opinions, views, and concerns of a non-concurring NRC 
employee.

Section B of the form includes the personal opinions and views of the non-concurring employee's 
immediate supervisor.

Section C of the form includes the agency's evaluation of the concerns and the agency's final 
position and outcome.

NOTE:  Content in Sections A and B reflects personal opinions and views and does not represent 
official factual representation of the issues, nor official rationale for the agency decision.  Section C 
includes the agency's official position on the facts, issues, and rationale for the final decision.

At the end of the process, the non-concurring employee(s): 

Concurred

Continued to non-concur

Agreed with some of the changes to the subject document, but continued to non-concur

Requested that the process be discontinued

The non-concurring employee(s) requested that the record be non-public.

The non-concurring employee(s) requested that the record be public.

This record is non-public and for official use only.

This record has been reviewed and approved for public dissemination.
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Summary of Issues 

The staff members submitting the nonconcurrence on the Commission paper providing the draft 
final rule for the mitigation of beyond-design-basis events (MBDBE) rulemaking make the 
following two assertions: 
 
1. The final rule, § 50.155(b), the Statement of Considerations, and associated guidance 

documents do not require consideration of loss of all electric power (loss of ac and dc power 
systems) as an initial condition for developing mitigation strategies at a nuclear station.  The 
initial assumptions used for developing mitigation strategy are not technically sound, in 
error, and do not adequately address the safety concerns and lessons learned from the 
Fukushima Dai-ichi accident.  Assuming an external event disables the redundant Class 1E 
emergency diesel generators and the alternate ac power source, but the batteries, that are 
more fragile and vulnerable to external events, will remain intact to support non ac-driven 
core cooling systems cannot be technically supported or justified.  The current mitigation 
strategy is to use the Class 1E batteries as long as possible by load shedding until the plant 
can transition to Phase 2.  The initial conditions exceeding the current assumptions (loss of 
dc power system) cannot be implemented successfully as part of any contingencies, such 
as by sending personnel to locally and manually operate non-ac driven core cooling pumps 
without any dc electric power.  It requires extensive detailed guidance and specific 
requirements in the final rule.  The current operating U.S. fleet cannot withstand the loss of 
dc power systems along with loss of ac power systems and the proposed strategy, as 
implemented by the operating reactors, has the potential to result in a severe accident as 
seen in Fukushima Dai-ichi site unless alternate solutions are designed and implemented.  

2. Environmental qualification requirements (hardened), for ensuring capability of 
instrumentation to remain functional during severe accident conditions for key electric and 
instrumentation and control (I&C) equipment, needed for monitoring and mitigating a severe 
accident condition are not included in the final rule. Thus, there is no reasonable assurance 
that essential equipment needed for monitoring or mitigating a severe accident as seen in 
Fukushima Dai-ichi site would be able to perform their functions. 

For the reasons provided below, the NRC staff disagrees with these assertions.  Specifically, 
the staff concludes that the safety enhancements being implemented under Order EA-12-049 
and being proposed in the MBDBE rulemaking are technically sound and fully justified, and that 
they appropriately address lessons learned from the Fukushima Dai-ichi accident.  These 
actions have resulted in a significant enhancement to the capability of U.S. nuclear power plants 
to cope with beyond-design-basis external events. 
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(1)  Loss of Power Assumptions for Mitigating Strategies 
 
Discussion/Summary 
 
The NRC issued Order EA-12-049, “Order Modifying Licenses with Regard to Requirements for 
Mitigation Strategies for Beyond-Design-Basis External Events,” on March 12, 2012.  The order 
required licensees to develop and implement mitigating strategies for an assumed simultaneous 
loss of all alternating current (ac) power and loss of normal access to the ultimate heat sink 
(UHS).  The NRC also required licensees to reevaluate flooding and seismic hazards and the 
NRC staff assessed other issues and recommendations to determine if additional regulatory 
actions were warranted to address the lessons learned from the Fukushima accident.  The 
combination of these efforts ensures that licensees will have additional capabilities in place to 
deal with extreme external events beyond those considered in the design basis.  The NRC 
carefully considered how the various activities provided additional confidence in the protection 
of key equipment from external hazards and the ability to mitigate the possible unavailability of 
safety systems, such as emergency onsite ac power supplies.  The results of these evaluations 
and interactions with stakeholders led to the requirements imposed through Order EA-12-049 
and related guidance, such as interim staff guidance (ISG) 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,” and Nuclear Energy Institute (NEI) 
document NEI 12-06, “Diverse and Flexible Coping Strategies (FLEX) Implementation Guide.”  
The expected availability of dc systems was discussed during the development of requirements 
and guidance and during interactions with NRC’s Japan Lessons-Learned Steering Committee, 
the Advisory Committee for Reactor Safeguards (ACRS), and other internal and external 
stakeholders.  The topic of dc power supplies was addressed in issued guidance, the proposed 
MBDBE rule, and numerous other documents describing the NRC’s actions following the 
Fukushima accident.  An example of such discussions during the initial development of Order 
EA-12-049 and the related guidance can be found in the transcripts of a meeting of the ACRS 
held on February 9, 2012 (ADAMS Accession No. ML12054A574).  In summary, internal and 
external stakeholders have critically examined the development of the post-Fukushima orders, 
guidance documents, and MBDBE rulemaking.  NRC senior management and the Commission 
have been involved at key points to ensure that agency actions result in meaningful safety 
improvements in accordance with agency regulations, including Section 50.109 to Title 10 of the 
Code of Federal Regulations, “Backfitting,” and the issue finality provisions of Part 52, 
“Licenses, Certifications, and Approvals for Nuclear Power Plants.” 
 
The NRC recognizes the importance of the protection of key equipment (including batteries, the 
ac and dc distribution systems, and related components) from beyond-design-basis external 
events and carefully considered how the various activities discussed above provide additional 
confidence in the protection of this equipment.  The NRC addressed challenges facing the 
pending MBDBE rulemaking that resulted from the mitigating strategies being developed and 
implemented before some information was available from the reevaluation of external hazards.  
The agency made adjustments to both the MBDBE rulemaking and the approach to reevaluated 
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hazards to achieve the desired outcome.  A change incorporated into the rule and the related 
guidance involves assessments of mitigating strategies against reevaluated seismic and 
flooding hazards to ensure the initial strategies remain effective or to identify appropriate 
changes to the strategies to address the loss of equipment, such as the dc power systems, as a 
result of the site being impacted by beyond-design-basis external events.  Revision 2 to 
NEI 12-06, which was endorsed by JLD-ISG-2012-01, Revision 1, includes Appendices G 
and H, which describe the mitigating strategy assessments against reevaluated flooding and 
seismic hazards.  In summary, based on the staff’s proposal in the MBDBE rule, licensees will 
need to demonstrate that any equipment relied on in their mitigating strategies, including ac and 
dc power and distribution systems that may be used, is appropriately protected from the 
reevaluated seismic and flooding hazards. 
 
Consistent with the reliability principle from the NRC’s Principles of Good Regulation, the staff is 
using the best available knowledge from research and operational experience as part of its work 
implementing lessons learned from the Fukushima Dai-ichi accident.  For example, in 
developing the requirements for mitigating strategies, the staff leveraged the work that was 
done for 10 CFR 50.54(hh)(2) for loss of large areas of a plant due to explosions or fire.  
Specifically, in addition to the mitigating strategies assessments, licensees have also identified 
contingencies for the local operation of steam-driven pumps and associated controls in case of 
the unavailability of control power, whether ac or dc.  These contingencies were emphasized in 
the responses to public comments on the draft guidance for Order EA-12-049 (ADAMS 
Accession No. ML12229A253) and more recently in the draft resolution of public comments on 
the proposed MBDBE rulemaking referenced by the staff members submitting the 
nonconcurrence (ADAMS Accession No. ML16271A063 (not publicly available as of 
November 8, 2016, but made available to the nonconcurring individuals during development of 
this documentation)).  A discussion of these contingencies is provided in an NRC research work 
product, NUREG/CR-7110, “State-of-the-Art Reactor Consequence Analysis [SOARCA] 
Project - Volume 2:  Surry Integrated Analysis,” as summarized below: 
 

The seismic events considered in SOARCA result in loss of offsite and onsite AC 
power (i.e., LTSBO [long-term station blackout]) and, for the more severe seismic 
events, loss of DC power (i.e., STSBO [short-term station blackout]).  Under 
these conditions, the use of the turbine driven auxiliary feedwater (TDAFW) 
system is an important mitigation measure.  Diverse procedures have been 
developed for PWRs, including a procedure to start and operate the TDAFW 
system without DC control power, which facilitates a managed response to 
station blackout (SBO) conditions.  These procedures were discussed during site 
visits.  This is known as TDAFW blackstart.  Under 10 CFR 50.54(hh), mitigation 
measures also include the long-term operation of the TDAFW system without 
electricity (i.e., TDAFW blackrun), using a portable generator to supply 
indications such as steam generator level, to allow the operator to manually 
adjust TDAFW flow to prevent steam generator overfill and flooding of the 
TDAFW turbine.  For a LTSBO, TDAFW can be used to cool the core until 
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battery exhaustion.  After battery exhaustion, TDAFW blackrun can be used to 
continue to cool the core. 

 
Volume 1 of NUREG/CR-7110 includes a similar discussion, provided below for the reactor core 
isolation cooling (RCIC) system for the Peach Bottom analysis: 
 

Manual operation of RCIC under blackstart and blackrun conditions would delay 
(blackstart) or prevent (blackrun) core damage during an STSBO.  A calculation 
assuming RCIC blackstart (but not blackrun) is described in Section 5.3.  This 
calculation shows RCIC blackstart delays the onset of core damage by more 
than 5 hours, which is sufficient time to mobilize and align equipment added 
under 10 CFR 50.54(hh), i.e., the independent diesel-driven pump.  The 
independent diesel-driven pump would then be used as a means of direct 
injection into the RPV [reactor pressure vessel] if RCIC operation could not be 
sustained via blackrun.  Alternatively, long term operation of RCIC could be 
maintained under blackrun conditions if the portable electric generator energized 
the instrumentation that measures and indicates RPV water level.  Based on the 
calculation described in Section 5.3, this action would need to be completed 
within 3.4 hours of the initiating event to prevent failure of RCIC due to RPV 
overfill.  The independent diesel-driven pump could then be aligned to replenish 
the CST [condensate storage tank], thereby maintaining RCIC suction from a 
source that is not adversely affected by the absence of suppression pool cooling 
and resulting increases suppression pool water temperature.  Full mitigation 
(i.e., prevent core damage and long term containment heat removal) would result 
if portable equipment necessary to manually open and close a containment vent 
path is available.  This equipment was described in Section 3.1.3 for the LTSBO 
accident sequence.  The resulting plant response would be very similar to the 
mitigated LTSBO described in Section 5.2. 

 
The above discussions from the SOARCA reports include reference to mitigating measures 
under 10 CFR 50.54(hh).  The requirements of 10 CFR 50.54(hh) were first imposed by NRC 
orders issued after the terrorist attacks of September 11, 2001.  These same contingencies are 
also available should the loss of dc power occur during external natural events addressed by 
post-Fukushima actions, such as Order EA-12-049 and the pending MBDBE rulemaking.  A 
demonstration of the capabilities to manually operate a TDAFW pump using handwheels and 
local indications is described in an NRC integrated inspection report dated August 9, 2013, for 
the Palo Verde Nuclear Generating Station (Inspection Report 05000528/2013003; ADAMS 
Accession No. ML13221A202). 
 
The staff concludes that the actions taken to date and those to be incorporated into the MBDBE 
rulemaking adequately reduces the susceptibility of NRC-licensed power plants to the loss of 
key safety functions due to the loss of ac and dc power due to a natural event as occurred at 
Fukushima Daiichi.  The additional evaluations, protection of equipment, development of 
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mitigating strategies, and identification of additional contingencies for the loss of dc power 
provide the needed safety enhancements to address lessons learned from the accident.  As 
previously mentioned, the overall approaches and specific assumptions have been the subject 
of numerous assessments, discussions, and decisions by the NRC’s senior management and 
Commission.  Additional requirements as proposed in the nonconcurrence would, therefore, 
need to be evaluated on their own merits to determine if they would be justified using the NRC’s 
requirements and guidance for imposing backfits on licensees. 
 
Further, there have been many evaluations and analyses of the risks associated with losses of 
ac and dc power at nuclear power plants.  Additional assessments have been performed as part 
of evaluating the lessons learned from the Fukushima accident.  Relatively recent NRC studies 
include those performed as part of the SOARCA project, which focused on station blackout 
scenarios, including those where safety functions were lost early in an accident due to 
conditions such as a loss of dc power.  The results from these and previous studies have been 
used to assess the possible safety benefits of additional regulatory requirements following 
Fukushima.  The results from these assessments have been that additional measures have 
been shown to provide only marginal safety improvements for operating plants.  These results 
stem from the low likelihood of severe beyond-design-basis external events combined with the 
actions already taken to identify site-specific vulnerabilities and put in place additional 
protections and mitigating strategies.  SECY-16-0041, “Closure of Fukushima Tier 3 
Recommendations Related to Containment Vents, Hydrogen Control and Enhanced 
Instrumentation,” includes an assessment of possible regulatory actions to address scenarios 
involving the simultaneous loss of ac and dc power supplies (referred to as STSBO versus 
cases involving at least temporary availability of dc power and steam driven systems, which are 
referred to as LTSBO.  The staff documented the following finding in SECY-16-0041: 
 

…The staff concludes that appropriate actions have been taken to address 
STSBO for plants with Mark I and Mark II containments and that consideration of 
STSBO versus LTSBO does not alter the conclusions that additional actions are 
not warranted for plants with other containment designs.  
 
The additional regulatory evaluation supports the staff’s initial finding that 
regulatory actions in response to Recommendations 5.2 [containment protection 
for containment designs other than Mark I and Mark II] and 6 [hydrogen control] 
are not warranted for operating nuclear power plants. The staff bases this finding 
on conservative estimates of frequency-weighted risks to public health and safety 
in comparison to the NRC’s established safety goals, insights from evaluations 
and agency decisions for Mark I and Mark II containments, past studies on the 
performance of other containment designs in terms of plant response and the 
timing of possible failures during severe accidents, considering both LTSBO and 
STSBO scenarios. 
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Conclusion 
 
The staff is following established processes and guidance and will be providing the MBDBE 
rulemaking package, including the associated guidance documents, to the Commission for its 
consideration.  NRC management and when appropriate, the Commission, has been involved 
in the development of Order EA-12-049, the MBDBE rulemaking, and associated guidance for 
the order, reevaluation of external hazards, and the pending rule.  Previous assessments of 
additional requirements to address the inclusion of an assumed loss of dc power along with a 
loss of ac power and loss of normal access to the UHS finds that such a requirement would 
not provide a substantial safety improvement as required by NRC regulations such as 
10 CFR 50.109. 
 
Actions Taken 
 
There were no changes to the rulemaking language being provided to the Commission as part 
of the draft final rule.  The staff has revised the response to the disposition of public comments 
to provide a more thorough explanation as to why a loss of dc power need not be included as a 
generic assumption in the pending MBDBE rule. 
 
(2)  Environmental Qualification of Electrical and Instrumentation and Control Equipment 
 
Discussion/Summary 
 
The resolution of the question of whether the NRC should impose additional requirements for 
enhanced reactor and containment instrumentation for beyond-design-basis conditions, and 
specifically for severe accident conditions, was documented in SECY-16-0041.  The following 
finding is provided in SECY-16-0041. 
 

Using the insights described above, the staff has determined that there is little 
likelihood that further study or research would make it necessary to recommend 
additional requirements for licensees to enhance reactor and containment 
instrumentation to support monitoring capability during severe accidents.  Based 
largely on the analyses completed for the MBDBE rulemaking, the staff has 
concluded that the imposition of such a regulatory requirement would not 
represent a substantial safety benefit to public health and safety.  As a result, 
enhanced reactor and containment instrumentation requirements are unlikely to 
satisfy the criteria in 10 CFR 50.109 for backfitting an operating reactor.  The 
NRC staff’s determination is also based on consideration of the substantial safety 
improvements already being implemented as part of NRC’s post-Fukushima 
regulatory actions, such as Order EA-12-049, Order EA-13-109, the MBDBE 
rulemaking, and voluntary industry initiatives. 
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Conclusion 
 

The staff is following established processes and guidance and will be providing the MBDBE 
rulemaking package, including the associated guidance documents, to the Commission for 
their consideration.  NRC management, including the Commission when appropriate, has 
been involved in the development of Order EA-12-049, the MBDBE rulemaking, and 
associated guidance for the order and the pending rule.  Environmental qualification of 
equipment for severe accident conditions is beyond the scope of the MBDBE rulemaking.  
However, the staff considered the matter within its resolution of other post-Fukushima 
recommendations and documented in SECY-16-0041 that no additional regulatory actions are 
warranted.  The nonconcurring individuals have not raised any new issues that challenge the 
conclusions in SECY-16-0041 or that would cause the staff to reconsider the scope of the 
MBDBE rulemaking. 
 
Actions Taken 
 
There were no changes to the rulemaking language or supporting material being provided to the 
Commission as part of the final rule related to this issue. 
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