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ANPR NRC-2011-0299-0001
Station Blackout Rule

Comments of Barry Quigley on ANPR for SSBO (Super Station Black Out)

Good day,

A large FR notice coupled with a compressed comment schedule and lack of supporting information
limits my comments to the following:

1. Recognizing the uncertainties associated with natural phenomena and in the context of establishing a
set of events upon which to base reference bounds for design, should SBO equipment be designed to
withstand natural phenomena which the facility is not already designed to withstand, and should SBO
mitigation strategies consider such natural phenomena?

In keeping with the performance based concept, the overall mitigation strategy must be successful.
Whether equipment is stored in a hardened onsite structure or offsite with a robust means of delivery
should not be NRC scope.

2. If such an analysis (per the above question) is warranted, what margin in addition to that included in
the reference bounds for design should be considered? For existing facilities, should such an analysis
include factors such as the existence of nearby dams or water sources?

I note here some bias in the overall Federal Register notice towards flooding. While this may be
illustrative, please confirm that all credible hazards will be addressed (seismic, Plainfield, Illinois
tornadoes in 1990 etc).

5. The current requirements in 10 CFR 50.63 for SBO are "unit-specific," meaning that the total loss of
all ac is not assumed to extend to all the power reactors at a given site. Based on the lessons learned
from the Fukushima Dai-ichi event, the NRC believes the SBO requirements may need to be expanded
to consider an SBO for the entire site (i.e., assume the SBO condition occurs to all the units for multi-
unit sites). What are stakeholder views on this matter, and how should it be addressed in the new SBO
rule? Please provide the basis for your position.

I agree with NRC belief that SBO should be considered for multi-unit sites; this includes co-located
plants such as Nine Mile Point and Fitzpatrick. However, credit for any defensible benefits of a multi-
unit site should be allowed. For example, if some aspect (i.e., switchyard, equipment or personnel
availability) of the fossil-fired Turkey Point Units 1 and 2 is beneficial to Units 3 and 4, it should be
credited if it otherwise meets whatever quality and rigor requirements imposed. In other words, the rule
should reflect the physical reality of the location, good and bad.

I do not believe that simple compliance with General Design Criteria 5 is sufficient.
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6. The current provisions in 10 CFR 50.63 require a facility to withstand, for a specified duration, and
recover from an SBO as defined in 10 CFR 50.2. Should the new SBO rule require long-term cooling
and water makeup to SFPs during an SBO? Please provide the basis for your position.

Long-term cooling and makeup should be provided.

The absence of a substantial structure around most SFPs detracts substantially from the large thermal
capacitance of the water in the pool, particularly since the building structure may be disrupted by the
natural phenomena. If the SFP can be shown to be intact after the event, the time to initiate actions
should consider realistic decay heat load in the SFP. Taking actions too early can detract from event
mitigation or make matters worse.

I suggest that the technical aspects of the "spray and pray" approach to SFP cooling be investigated.
In this method, afire hose is set up some distance from the pool and water sent in the general direction
of the SFP. For example, if the fuel is already uncovered, the thermal plume of the flashing water may
carry away some of the incoming water droplets. For another, SFPs are large and the coverage area
will be small, therefore localized fuel damage may occur. Also, if the fuel is hot enough, counter-
current flooding limits may prevent fuel cooling. Finally, NRC should ensure that the water does more
good than harm; ifpool level is dropping slowly due to boil off pumping seawater-quality water into the
pool may damage fuel that would have remained intact. The corrosion resistance ofzircaloy is based on
very tightly controlled limits. For example, trivial amounts of fluoride have been shown to rapidly
corrode zircaloy. Finally, the high suspended solids could result in scale formation that would degrade
heat transfer.

Another aspect of SFP cooling not considered is flow obstructions. The typical PWR fuel assembly SFP
cell is 9 by 9 inches; a 3 ft by 3 ft piece of debris could obstruct 16 assemblies. Yet another aspect of
SFP cooling is the loss of water as the SFP water expands due to thermal expansion and heating. Many
SFPs have ventilation openings just afew inches above the normal water level
I have reviewed the existing information related to resolution of the GSI on SFP issues and note the
above issues were not covered (perhaps as it was out of scope). I am not assured that NRC has fully
thought through SFP issues.

Long years of experience gives me the feeling that there will be excess emphasis on the SFP during NRC
inspections with everyone wanting to make sure that the shiny new pump works ok. There should be
equal emphasis that its effectiveness is known and measurable. Is the water to prevent fuel uncovery,
fuel damage, is it to refill the SFP etc? '
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C. Rulemaking Objectives/Success Criteria

1. What specific objectives should the SBO rule be designed to achieve?

a. For example, should the objective of the SBO rule be to significantly reduce the frequency of core
damage from a prolonged SBO, or would it be better to focus on the reduction of the frequency of large
early release of radiation for low probability external events that result in SBO conditions? Please
provide the basis for your position.

Prevention of core damage should be the goal of the rule. By essentially "giving away" core damage,
defense in depth would be reduced. Due to the unknown unknowns this does not appear appropriate.

6. Recognizing the importance of SFP cooling and the need to understand the condition of the SFP, how
should regulatory actions taken to address NTTF Recommendation 7.1, which addresses SFP
instrumentation, be integrated into SBO mitigation plans to ensure that actions to address each of these
NTTF recommendations do not unduly overlap or inadvertently introduce unnecessary redundancy,
inconsistency, or other unintended consequences?

SFP instrumentation should be highly reliable but not necessarily safety-related. I am concerned that
safety related will substantially delay installation and may not be the most appropriate. NEI and NRC
will spend 5 years arguing about it and then compromise. Additionally, NRC should recognize the
potential for novel concepts in SFP level and temperature and not set criteria such that only one or two
long-standing instrumentation companies can meet them. This is an area of the rule that should be very
performance based, do not tell industry what to use or how to solve.

D. Functional Considerations and Requirements for Supporting Structures, Systems, and Components
and Procedures

2. What requirements for supporting procedures, guidelines, strategies, and training should be included
within the SBO rule (also refer to question C.6)? Please provide the basis for your position.

NRC should require that all elements of the licensee's existing human performance process be applied
to implementation of the mitigating strategies. For example, pre-job briefs, communications and
verification practices etc. Also, I am uncomfortable with NRC's use of "procedures, guidelines" in the
question. I would like clarification as to the difference; is verbatim compliance required with
procedures but not with guidelines? If this is the case, then the predicted efficacy should reflect the
substantial uncertainties involved.

NRC should require that licensees show that the duress of the event (i.e., death of coworkers, concerns
about offsite family members) does not detract from the likelihood of successful mitigation, or that
appropriate uncertainties be applied. If the exemplary performance of personnel at Fukushima is cited,
it should be shown to be applicable given the cultural differences between Japanese and American
workers.

3. Should the SBO rule address licensee staffing requirements for SBO mitigation for an event involving
more than a single unit (for multi-unit sites)? Please provide the basis for your position.

Page 3 of 4



ANPR NRC-2011-0299-0001
Station Blackout Rule

Yes, because natural destructive phenomena are not going to conveniently stop at some artificial line of
demarcation between units.

4. Should the NRC require surveillance testing and limiting conditions for operation for some or all
equipment credited for mitigating an SBO event? Alternatively, should the NRC use a different
approach for testing of SBO equipment, such as either specific testing requirements in a new rule, use of
10 CFR 50.65 (Maintenance Rule), or other existing plant processes? Please provide the basis for your
position.

The overall strategy (equipment, procedures etc) should be subject to NRC inspection and enforcement.
The term limiting condition for operation should not be used unless NRC will actually require a
shutdown.

Also a significant change must be recognized In current design basis accidents the event path is
generally known and equipment performance requirements are somewhat clear. So our actions tend to
focus on equipment related items (pump broke, fix pump or shutdown). The SSBO will rely far more on
strategies and somewhat. For example, if a licensee finds that the primary system feed and bleed
procedure in a PWR won't work (assuming that it is key for SSBO), they would have to change the
procedure; how long will they have? If the procedure doesn't work because the licensee finds that there
is an error in the underlying analysis, then what? Deep thought needs to be given to this.

5. Should the NRC require applicants and licensees to describe the SSCs, supporting procedures, and
programs used to implement the new SBO requirements in the Final Safety Analysis Report?
Alternatively, should the NRC consider a special change control requirement for these SSCs,
procedures, and programs? If stakeholders agree that such a requirement would be valuable, what
criteria would be used to determine when changes could be made without prior NRC review and
approval?

It is not clear that the SSBO (super station blackout) mitigation strategy meets the regulatory
requirements for inclusion in the UFSAR. I have no other comment except that it be subject to 10 CFR
50.9. (Not that I imply malice, but that the information be subject to enforcement if inaccurate (not
maintained, can't be performed as written etc))

Miscellaneous

NRC needs to do a better job making supporting information available. NRC currently has a document
retrofit where documents are added to ADAMS however the criteria are unknown. For example,
NUREG/CR-0649 Spent Fuel Pool Heatup Following Loss of Water During Storage (1979) was just
posted to ADAMS today (the comment due date) under ML120960637. I only saw it because I look at
ADAMS every day to see what old documents have been newly posted. I would be happy to discuss
improvements with a member of the staff

Barry Quigley
quigleyl0cfr@gmail.com
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