UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

June 18, 2019

Vice President, Operations
Entergy Operations, Inc.
Grand Gulf Nuclear Station
P.O. Box 756

Port Gibson, MS 39150

SUBJECT: GRAND GULF NUCLEAR STATION, UNIT 1 - ISSUANCE OF
AMENDMENT NO. 220 RELATED TO REQUEST TO INCORPORATE THE
TORNADO MISSILE RISK EVALUATOR INTO LICENSING BASIS
(EPID L-2019-LLA-0017)

Dear Sir or Madam:

The U.S. Nuclear Regulatory Commission (NRC or the Commission) has issued the enclosed
Amendment No. 220 to Renewed Facility Operating License No. NPF-29 for the Grand Gulf
Nuclear Station, Unit 1 (Grand Gulf). This amendment consists of changes to the Updated Final
Safety Analysis Report (UFSAR) in response to your application by letter dated November 3,
2017 (Agencywide Documents Access and Management System (ADAMS) Accession

No. ML17307A440), as supplemented by letters dated December 6, 2017, January 22, 2018,
October 24, 2018, and January 23, 2019 (ADAMS Accession Nos. ML17340B025,
ML18022A598, ML18297A381, and ML19023A328, respectively).

The amendment incorporates the Tornado Missile Risk Evaluator methodology into the Grand
Gulf UFSAR. The approved methodology may be used to demonstrate whether an identified
structure, system, and component is required to conform to the current licensing basis
requirements for protection against tornado missiles at Grand Gulf. The NRC staff notes that
the Tornado Missile Risk Evaluator methodology may only be applied to discovered conditions
where tornado-missile protection was required by the plant’s current licensing basis but not
provided. Further, the NRC'’s approval of this license amendment is based, in part, on the NRC
staff's review of specific items included in your application. Accordingly, the methodology
approved for this amendment must not be used either to remove existing tornado-missile
protection, or to avoid providing tornado-missile protection during reviews done in support of the
plant modification process at Grand Gulf.

The methodology provided as Enclosure 3 to the Shearon Harris Nuclear Power Plant pilot
submittal supplement letter (Nuclear Energy Institute (NEI) 17-02, “Tornado Missile Risk
Evaluator (TMRE) Industry Guidance Document,” Revision (Rev.) 1B) dated September 19,
2018 (ADAMS Accession No. ML18262A328), was incorporated by reference into the licensee’s
submittal, serves as an update to NEI 17-02, Rev. 1, and reflects updates and revisions to the
methodology. This final methodology document is intended to support future application of the
Tornado Missile Risk Evaluator methodology at Grand Gulf for future identified
nonconformances within the constraints identified in Sections 3.9 and 3.10 of enclosed safety
evaluation.
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The typical method used to meet the guidelines in the GDC provides positive (i.e., physical)
protection features such as locating required equipment in structures designed for tornado
missiles and providing barriers designed for tornado missiles.

2.3 Applicable Requirements

Criterion 2, “Design bases for protection against natural phenomena,” in Appendix A to

10 CFR 50 establishes requirements regarding the ability of SSCs important to safety to
withstand the effects of natural phenomena without the loss of capability to perform their safety
functions. Protection from the missile spectrum set forth in Regulatory Guide (RG) 1.76,
“Design-Basis Tornado and Tornado Missiles for Nuclear Power Plants,” Rev. 1, issued

March 2007 (Reference 11), provides assurance that necessary SSCs will be available to
perform their safety functions during and following a tornado.

Criterion 4, “Environmental and dynamic effects design bases,” in Appendix A to 10 CFR 50
establishes requirements regarding the ability of SSCs important to safety to be protected from
dynamic effects, including the effects of missiles, from events and conditions outside the nuclear
unit. Protection from a spectrum of missiles with the critical characteristics set forth in RG 1.76
provides assurance that the necessary SSCs will be available to mitigate the potential effects of
extreme winds and missiles associated with such winds on plant SSCs important to safety.

2.4 Applicable Regulatory Guidance and Review Plans

The guidance in this section was used by the NRC staff to determine whether the methodology
proposed in NEI 17-02, Rev. 1 is acceptable. As the licensee has submitted the methodology to
evaluate changes to the protection of SSCs from externally generated tornado missiles, the
guidance applies to the acceptability of the application of that methodology at Grand Guif, within
the constraints identified in this SE.

Sections 3.5.1.4, “Missiles Generated by Tornadoes and Extreme Winds,” and 3.5.2,
“Structures, Systems, and Components to be Protected from Externally-Generated Missiles,” of
NUREG-0800, “Standard Review Plan for the Review of Safety Analysis Reports for Nuclear
Power Plants” (SRP) (References 12 and 13, respectively), contain the current acceptance
criteria governing tornado-missile protection. These criteria generally specify that SSCs that are
important to safety be provided with sufficient, positive tornado-missile protection (i.e., barriers)
to withstand the maximum credible tornado threat. The appendix to RG 1.117, Rev. 2,
“Protection Against Extreme Wind Events and Missiles for Nuclear Power Plants,” issued

July 2016 (Reference 14), lists the types of SSCs that should be protected from design-basis
tornadoes. The NRC staff notes that this list is unchanged from the previous revision of the RG.
In addition to physical design methods, the NRC allows the use of probabilistic analysis to
demonstrate that the probability of a tornado-generated missile striking safety-related equipment
is sufficiently low such that no additional protective measures are required.

RG 1.174, Rev. 2, “An Approach for Using Probabilistic Risk Assessment in Risk-Informed
Decisions on Plant-Specific Changes to the Licensing Basis,” issued May 2011 (Reference 15),
describes an acceptable approach for developing risk-informed applications for a licensing basis
change that considers engineering issues and applies risk insights. It provides general
guidance concerning analysis of the risk associated with proposed changes in plant design and
operation.
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assuming a tornado of a given category. The failures probabilities are then incorporated into the
PRA model for the facility.

The TMRE methodology outlines those aspects that are conservative in Appendix A to

NEI 17-02, Rev. 1. ltindicates that the methodology is based on information derived from
EPRI NP-768. Two areas were identified to be potentially non-conservative. The methodology
instructs the use of sensitivity studies for these two areas. One of the non-conservatisms exist
with calculations in the compliant case and the other in derivation of the missile impact
parameter or MIP. The MIP is used to develop the EEFP and represents the probability of a
damaging hit on a target per unit surface area, per missile, per tornado; and is sensitive to
tornado intensity and the elevation of the target.

Then the methodology looks at two cases and uses the difference or delta to determine whether
the risk from not providing physical protection to the nonconforming SSCs is acceptably small
according to the RG 1.174 acceptance guidelines. The first case assumes that all
nonconforming SSCs are protected. This is known as the compliant case. The second case is
known as the degraded case and assumes that the nonconforming SSCs are considered failed
as a result of the tornado and/or related conditions, such as tornado wind pressure.

3.1.1 Selection of SSCs

As discussed in Section 2, “Overview of Tornado Missile Risk Evaluator Methodology,” of

NEI 17-02, Rev. 1, the methodology is composed of three major steps. The first step is the
performance of walkdowns to gather information associated with those SSCs that are required
to be protected. The walkdowns are used to confirm the identified nonconformances and
identify any additional vulnerabilities. The concept of vulnerabilities reflects SSCs credited in
the PRA that are not protected from tornadoes. The information is used to support the
development of a High Winds Equipment List (HWEL). The HWEL list is refined to ensure that
the SSCs remaining are those SSCs needed to withstand design wind loadings to support safe
shutdown of the facility.

In Section 3, “Perform Plant TMRE Walkdown,” of NEI 17-02, Rev. 1, the process for preparing,
conducting, assessing, and documenting the performance of a walkdown of a site to gather
sufficient information about the number and types of missiles on site as well as confirmation and
identification of SSCs that should be protected from externally generated missiles. The licensee
used walkdowns to gather physical data associated with known vulnerable and nonconforming
SSCs and to identify other SSCs modeled in the internal events PRA that are not protected from
tornadoes and tornado missiles, using the threshold provided in NEI 17-02, Rev. 1 to develop a
HWEL.

Conduct of the Walkdowns

In Section 3.3.3, “Missile Walkdowns,” of the enclosure to the submittal, the licensee indicated
that the guidance in NEI 17-02, Rev. 1, was followed. Section 3.4, “Tornado Missile
Identification and Classification,” of NEI 17-02, Rev. 1, provides guidance on the expertise
needed to perform tornado missile walkdown, verifying total number of missiles through TMRE
walkdown for nonstructural, structural missiles, and considering nonpermanent missiles. The
personnel recommendations for the tornado missile walkdown are discussed in Section 3.4.1 of
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NEI 17-02. Section 3.4.1, “Tornado Missile Walkdown Personnel,” of NEI 17-02, Rev. 1 (and
Rev. 1B), states: :

Personnel performing the Tornado Missile Walkdown do not require PRA
expertise or knowledge, and structural engineering experience is not required.
The personnel only need to be trained on the methods for identifying and
counting potential missiles. This section and Section 4.3 of EPRI 3002008092
[“Process for High Winds Walkdown and Vulnerability Assessments at Nuclear
Power Plants”] provide adequate information to support training Tornado Missile
Walkdown personnel.

The NRC staff reviewed the approval of another risk-informed tornado protection methodology
known as TORMIS (Reference 24). Given that no specific expectations are required in the
conduct of walkdowns for that methodology and the expectation for the personnel to be familiar
with plant layout and drawings allowing personnel to properly define the missiles and
classify/group missiles accordingly, the NRC staff finds the means used by the licensee to
qualify walkdown personnel acceptable.

Determination of Applicable Missiles

As discussed above, RG 1.76 provides a method to define design-basis tornado and
design-basis tornado-generated missiles. It defines tornado-generated missiles as objects
moving under the action of the aerodynamic forces induced by the tornado wind. Wind
velocities in excess of 75 miles per hour (mph) are capable of generating missiles from objects
lying within the path of the tornado wind and from the debris of nearby damaged structures.
Section 3.5.1.4, “Missiles Generated by Natural Phenomena,” of the FSAR, as updated,
indicates that the Grand Gulf design-bases missiles consist of wood plank, steel pipe, utility
pole, steel rod, and automobile.

Section 3.4.4, “Structural Missiles,” and Section C.4, “Debris from Damaged Structures,” of
Appendix C, “Bases for Target Robustness and Missile Characteristics,” of NEI 17-02, Rev. 1
contain guidance, including lists showing the type and size of a few structures, for determining
the number of missiles generated by building deconstruction. The guidance for building
deconstruction was based on typical construction practices and an assumption of a moderately
stacked warehouse, which was confirmed as part of the guidance via a walkdown of a
warehouse at a nuclear power plant.

The NRC staff finds the approach for determining the missile inventory from building
deconstruction in NEI 17-02, Rev. 1, to be acceptable because (1) it considers different building
types, (2) it is based on typical construction practices and representative warehouse inventory,
and (3) the approach conservatively assumes that the entire building deconstructs resulting in
its construction constituents as well as the inventory within being available as missiles.

Section C.4, “Debris from Damaged Structures,” of NEI 17-02, Rev. 1, also includes an example
evaluation of the guidance to determine the number of missiles from building deconstruction.
Because of the availability of guidance as well as an example for the implementation of the
guidance to determine missile inventory from building deconstruction, the NRC staff finds that
extensive structural engineering experience is not deemed necessary for personnel performing
the tornado-missile inventory walkdown.

Section 3.4.2, “Non-Structural Missile Inventory,” of NEI 17-02, Rev. 1, provides guidance on
the process for counting nonstructural missile inventory to verify bounding values of plant
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the NEI guidance for considering missiles associated with outages acceptable and additional
consideration of those missiles during walkdowns is not necessary for future implementation of
the TMRE methodology at Grand Guilf.

In the supplement dated January 23, 2019, the licensee stated that its approach was consistent
with NEI 17-02, Rev. 1B, for non-permanent construction-related missiles and any associated
sensitivities. The licensee explained that (1) it would perform sensitivity analysis to evaluate
impact of non-permanent construction-related missiles above the generic missile count used in
the licensee’s TMRE PRA, and (2) it would consider non-permanent construction-related
missiles during plant changes that trigger a TMRE evaluation and if additional nonconforming
SSCs are identified as part of the primary analysis or a sensitivity study. The NRC staff finds
that the licensee’s approach for considering outage-related non-permanent missiles in the
submittal and supplement to be acceptable for this application because (1) the licensee’s
missile count is bounded by the generic assumptions in NEI 17-02, Rev. 1, and (2) the licensee
will consider impact of non-permanent construction-related missiles in future either in the
primary analysis or through a sensitivity study. In the future, should the result of a proposed
change exceed those assumptions and the risk metric thresholds in NEI 17-02, Rev. 1B, are
exceeded, prior NRC approval would be required.

In summary, the NRC staff finds the licensee’s approach for characterizing tornado missiles in
TMRE acceptable because (1) the licensee’s process for performing missile counts considered
structural and nonstructural missiles, (2) the licensee process is based on the relevant industry
guidance, and (3) the methodology includes the design-bases externally generated missiles
identified in the Grand Gulf FSAR, as updated, which is reflective of the guidance in RG 1.76,
Rev. 0.

Section 2.3, “Evaluate Target and Missile Characteristics,” Section 5, “Evaluate Target and
Missile Characteristics,” and Section 6.5, “Target Failures and Secondary Effects,” of NEI 17-02,
Rev. 1B, states that tornado missile failures did not need to be considered for SSCs protected
by 18-inch reinforced concrete walls, 12-inch reinforced concrete roofs, or 1-inch steel plate.
The guidance does not require analysis for evaluating the risk of nonconforming conditions that
are protected as described in Section 2.3 of NE| 17-02, Rev. 1. The NRC staff questioned
whether the safety analysis acceptance criteria in the licensing basis would continue to be met if
nonconforming conditions were (or if identified in the future, would be) screened from Grand
Gulf TMRE analysis using the criteria in Section 2.3 of NEI 17-02, Rev. 1. As discussed in the
licensee’s supplement October 28, 2018, screening of SSCs from the list of nonconforming
conditions using the criteria in Section 2.3 of NEI 17-02, Rev. 1, was not performed for the
proposed change in the licensee’s application. Accordingly, the NRC staff finds that the
licensee has not performed any screening of nonconforming SSCs that are protected consistent
with Section 2.3 of NEI 17-02, Rev. 1. The NRC staff finds this approach acceptable.

High Winds Equipment List

The guidance in Sections 3.1 and 3.2, of NEI 17-02, Rev. 1, was used to review previously
identified nonconforming SSCs, collect and verify any data needed for the TMRE model via the
development of HWEL, and locate and evaluate unprotected SSCs included in the TMRE PRA
model via walkdowns. Sections 3.3.1, “High Winds Equipment List,” and 3.3.2, “Target
Walkdowns,” of the enclosure to the submittal describe the licensee'’s process for SSC (target)
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identification. Consistent with NEI 17-02, Rev. 1, specific configurations of interest observed
during the walkdowns include:

e Active (e.g., pumps or compressors) or passive (e.g., tanks, piping) components that
were directly exposed to tornado winds whether inside or outside,

e Components inside non-Category | structures,
o Components adjacent to non-Category structures, and
o Components subject to failure, due to secondary effects.

The enclosure to the submittal further provides details about the development of its site-specific
HWEL. The NE! guidance recommends refinement of the HWEL using certain screening
criteria including:

e Screening out SSCs that were located inside Category | structures and that were located
away from vulnerable openings or features such as ventilation louvers and roll-up doors,
and

e Screening SSCs that were dependent on offsite power, because the TMRE methodology
assumed there would be a nonrecoverable LOOP due to the tornado event.

The licensee stated in Section 3.3.1 of the enclosure to the submittal that the items screened
from inclusion in the HWEL based on their being in Category | structures were reviewed for the
presence of potential missile paths. The NRC staff expressed concern that sufficient
justification for using the selected area as the screening criterion for the application of the
screening criterion (e.g., single penetration area and/or combined penetration area), and for
excluding “de minimis” penetrations from the risk analysis had not been justified sufficiently.
Subsequently, in the supplement dated January 22, 2018, the licensee withdrew the screening
criterion from its application of the TMRE methodology and indicated that Grand Gulf would not
be applying the screening criteria for future implementation of the licensee’s TMRE
methodology. The NRC staff notes that the penetration area-based screening approach is no
longer included in the TMRE methodology now described in NEI 17-02, Rev. 1B.

Given that (1) the licensee has not nor will it in the future use any criterion to screen out SSCs
for its TMRE PRA model based on the area of penetrations, (2) the licensee’s TMRE PRA and
corresponding results do not screen out any SSCs based on the area of the penetrations, and
(3) Category | structures were required to be designed to withstand the effects of tornado
missiles, the NRC staff finds that the licensee’s approach for screening SSCs in Category |
structures acceptable.

3.1.11 Missile Impact Parameter

The NRC'’s evaluation of the MIP values in NEI 17-02, Rev. 1, examined the dependencies of
MIP values and the appropriateness of the area scaling approach in the methodology. The
dependencies that were examined included the tornado region (tornado frequency), building
configurations in EPRI NP-768, tornado intensity, and missile location, as well as height.

As discussed in Section 2.4 of this safety evaluation, the TMRE methodology uses the NRC
approved data in EPRI NP-768 to derive the generic MIP values. Multiple scenarios of
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tornadoes striking a site were considered as part of the NRC reviewed and approved
information provided in EPRI NP-768. Tornadoes were considered to take multiple alternative
paths and be of different intensity. To explore the effect on missile-hit frequencies of sites
located in different places in the country, average tornado frequency of three NRC tornado
regions (Regions |, Il, and Ill, numbered in decreasing order of tornado occurrence frequencies)
were used as input to the calculations in EPRI NP-768. The calculations also explored effects
of different missile types, different initial missile insertion heights, different initial locations of
missiles through the site, and different configurations of buildings in the nuclear power plant. To
study the different alternatives, the EPRI NP-768 analysis uses a Monte Carlo approach that
sampled and addressed uncertainties of parameters such as wind speeds, initial missile
locations, and insertion heights. The EPRI NP-768 report examined statistical convergence on
target hit frequencies, to select a sufficiently large sample of tornado paths and intensities
(measured in the F'-scale) and missile trajectories.

Targets

The EPRI report analyzed effects of different configurations of buildings and missiles at nuclear
power plants, by considering two hypothetical nuclear power plants, referred to as Plants A
and B. The targets selected for the computation of hit frequencies were the buildings of

Plants A and B. Plant A was a single-unit plant with seven buildings. Plant B was a two-unit
plant with 16 buildings. Plant B was analyzed in two configurations: configuration B1
postulated that all Unit 2 buildings were under construction when the tornado struck (with
construction material providing a source of missiles); configuration B2 postulated both units as
being operational at the time of the tornado strike. The types of missiles considered included
wood beams, pipes, steel rods, utility poles, plates, and automobile vehicles (cars and trucks).
At Plant A, the missiles were assumed to be distributed uniformly over an enclosing area, while
for Plant B, the distribution of missiles was non-uniform in the B1 and B2 configurations, which
included different assumptions on insertion heights and the initial location of missile types (e.g.,
vehicles were predominantly located in parking lots).

Missile trajectories were simulated and the characteristics of the hits on the different buildings or
targets were recorded (such as impact speeds and scabbing damage) using the EPRI
methodology. The EPRI methodology employs Monte Carlo techniques in order to propagate
the transport of tornado-generated missiles and to assess the probability of missile strikes
causing damage to unprotected SSCs. Statistics were derived to quantify the number of hits
per target, the number of hits per missile, the number of hits with specific features (including
whether a threshold velocity was exceeded or whether a given amount of damage was caused
by the hit) and associated hit frequencies.

The TMRE methodology notes that the majority of the tornado-generated missile hits in the
EPRI NP-768 analysis affected the vertical walls, with few hits on the building roofs. Based on
that observation, the guidance selected the vertical wall exposed area only to define the MIP for
near-ground targets for use in the TMRE methodology. The exception in the selection of areas
was for the target referred to as Target 6 (service water intake structure), which was 20 ft. in
height. For Target 6, the total building area (walls and roof) was selected for estimating MIP
values for both near-ground and elevated targets, on the basis that it was a short building with
expected missile hits to the roof. Table B-3, “Plant ‘A’ Tornado Missile Impact Parameters for
Near Ground Targets,” in NEI 17-02, Rev. 1B, revised average values of the MIP values over all
building targets for the three NRC tornado regions are provided. The average value for each
tornado intensity interval was computed as a weighted average using the target areas (building
wall areas, with the previously stated exception of Target 6) as the weights. This area-weighted
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10%/year, 10%/year, and 107/year, consistent with NUREG/CR-4461, Rev. 2. A trendline was
established and the resulting equation was used to calculate a frequency for all tornado wind
speeds from 40 mph to 300 mph. Using the F'-scale tornado intensity wind speed ranges,
exceedance frequencies were determined for each tornado intensity F'2 through F'6. Then,
interval frequencies were developed for each range by subtracting the exceedance value of the
next higher intensity from the previous intensity exceedance value. These interval frequencies
were then used as the initiating event frequencies for each tornado category in the licensee’s
TMRE PRA model.

The NRC staff finds that the licensee’s process for generating tornado initiator frequency is
consistent with guidance in NEI 17-02, Rev. 1 and is technically acceptable for this application.
The NRC staff's finding is based on the licensee’s (1) use of the most recent data from
NUREG/CR-4461, Rev. 2, which has been endorsed by the staff and includes tornadoes
reported in the contiguous United States from January 1950 through August 2003,

(2) demonstration of acceptable results in the derivation of a site-specific tornado frequency
curve (hazard curve), and (3) use of a technically sound approach to determine the frequency of
each tornado category for use in the TMRE PRA model.

3.3 Failure Probability

The second part of the methodology is the calculation of the failure probability of the SSCs due
to externally generated tornado missiles. The failure probability of all SSCs impacted by
tornado missiles that are part of the TMRE model (i.e., nonconformances and vulnerabilities) is
determined through the EEFP. As described in Section 5, “Evaluate Target and Missile
Characteristics,” of the TMRE methodology, the EEFP represents “conditional probability that an
exposed SSC is hit and failed by a tornado missile, given a tornado of a certain magnitude.” An
EEFP is calculated for each nonconformance and vulnerability at each of the tornado categories
from F’2 through F'6. For buildings above 30 ft., a summation of EEFPs are used due to the
MIP component of the EEFP being driven in part by elevation.

The EEFP is fundamental to the TMRE, because it provides the likelihood of an SSC being
failed by a tornado missile. The NRC staff reviewed the probability and reviewed the derivation
of the term and sensitivities. The TMRE methodology indicates that the EEFP was developed
to be a conservative estimate. As such, deviations from the methodology can result in
nonconservative probabilities and are not permitted by the methodology.

Robustness

The fragility factor used in the EEFP determination is the conditional probability of the SSC
failing to perform its function given that it is hit by a tornado missile. For the purposes of the
TMRE methodology, the SSCs were assumed always failed if hit by a tornado missile (i.e., the
factor is assumed to be 1). However, as discussed previously, the TMRE methodology defines
adjustment factors on the missile inventory to account for levels of target robustness to
withstand missile impacts. Section 5 of NEI 17-02, Rev. 1, includes guidance for the
consideration of robust targets. Robust targets are those (e.g., steel pipes and tanks) that can
be damaged by only certain types of missiles. Robust targets are subdivided into categories
based on their characteristics such as the thickness of the steel or concrete used for the
construction of the specific SSCs. To account for target robustness, NEI 17-02, Rev. 1,
depending on the target’s category of robustness, provides a certain fraction of the total missile
inventory to be used in calculation of the EEFP for that target.
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Nine categories of robust targets are defined in Table 5-2, “Missile Inventories for EEFP
Calculations,” to adjust missile counts from 1 percent (very robust target, such as a
reinforced-concrete roof of at least 8 inches in thickness) to 55 percent (less robust target, such
as a steel pipe of at least 16 inches in diameter and less than 3/8-inch thickness). Other targets
not belonging to any of those nine categories were considered to be not robust, and any missile
hit was assumed to fail the target (i.e., the missile count is 100 percent for these targets). An
example of missile inventory adjustments to account for target robustness is presented in

Table 5-3, “Example Missile Inventories for Different Targets (For F'6 Tornado EEFP
Calculations),” of NEI 17-02, Rev. 1. The basis for the identification of certain SSCs as robust
and the determination of the fraction of missile inventory that can damage each such SSC was
provided in Section C.3, “Approach,” of Appendix C of NEI 17-02, Rev. 1. The NRC staff finds
the approach for the identification of certain SSCs as robust to be acceptable for this application
because the characterization appropriately captures the varying level of damage that may be
caused by a tornado missile hit.

Section B.6, “Missiles Affecting Robust Targets,” of NEI 17-02, Rev. 1 stated that the number of
missiles used in the EEFP calculation could be adjusted to account for the population of
missiles that could damage an SSC and provided the percentage of the total missile inventory
for each type of robust target. These percentages depended on specific missile type counts
taken from two plant missile inventories as shown in Tables B-15, “Unrestrained Missile
Inventories,” B-16, “Restrained Missile Inventories,” and B-17, “Average Missile Type Inventory,”
of NEI 17-02, Rev. 1. In accordance with NEI 17-02, Rev. 1 (Table 5-2), Grand Gulf has
incorporated robustness values in EEFP calculations. As discussed in the October 24, 2018,
supplement, the robustness values in NEI 17-02, Rev. 1, which were consistent with those in
NEI 17-02, Rev. 1B, were used. The NRC staff questioned how the licensee intended to adjust
the number of missiles for robust targets to ensure that the contribution of each missile type to
the overall missile population is representative of the contribution of each missile type to the
overall missile population during future use. In the October 24, 2018, supplement, the licensee
stated that for future use Grand Gulf will follow NEI 17-02, Rev. 1B for adjusting the number of
missiles for robust targets, using the generic values provided in Table 5-2.

The NRC staff concludes that the licensee’s approach for adjusting the number of missiles for
robust targets in the future by using the robust missile data in Table 5-2 of NEI 17-02, Rev. 1B is
acceptable for this application. It has been reviewed and determined to develop conservative
robust missile adjustment factors. The NRC staff further concludes that additional comparison
of site-specific missile type inventories is not necessary for this application.

Failure Modes

As discussed above, Section 6.5, “Target Failures and Secondary Effects,” of NEI 17-02,

Rev. 1B, was added to provide guidance on the consideration and treatment of additional
tornado and tornado-missile-induced failure modes for all nonconforming SSCs in the TMRE
PRA model. Guidance was provided on functional failures of SSCs as well as the impact of
secondary effects. The NRC staff finds that the guidance in Section 6.5 of NEI 17-02, Rev. 1B,
adequately captures the important tornado and tornado-missile-induced failure modes for SSCs
as well as their treatment in the TMRE PRA model. The NRC staff further finds that the direct
impact on exposed SSCs is the dominant failure mode for this application compared to more
complex failure modes (e.g., spurious closure or opening).

The NRC staff questioned when and to what extent failure modes not previously included in the
internal events system models should be considered. In its January 23, 2019, supplement, the
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3.4 Risk Results Review

3.4.1 Key Principle 1: Compliance with Current Regulations

As a key principle of risk-informed integrated decisionmaking, Regulatory Position 1 in
RG 1.174, Rev. 2, states that the licensee should affirm that the proposed licensing basis
change meets the current regulations unless the proposed change is explicitly related to a
requested exemption (i.e., a specific exemption under 10 CFR 50.12).

The licensee stated in Section 4.1, “Applicable Regulatory Requirements/Criteria,” of the
enclosure to the submittal that RG 1.174 establishes criteria to quantify the “sufficiently small”
frequency of damage discussed in SRP Section 3.5.1.4 that allows for a probabilistic basis for
relaxation of deterministic criteria for tornado-missile protection of SSCs. However, the cited
SRP sections discuss the probability of occurrence of events and not the change in core
damage frequency (CDF) and large early release frequency (LERF). The probabilistic criteria in
SRP Section 3.5.1.4 (i.e., the probability of damage to unprotected safety-related features) is
not directly comparable to RG 1.174 acceptance guidelines. Therefore, the NRC staff
questioned how the proposed methodology will continue to provide reasonable assurance that
the SSCs important to safety will continue to withstand the effects of missiles from tornadoes or
other external events without loss of capability to perform their safety function. In the

October 24, 2018, supplement, the licensee stated that the use of the TMRE methodology
would not alter any input assumptions or the results of the accident analysis. The licensee
further stated that the types of accidents, accident precursors, failure mechanisms, and accident
initiators already evaluated in the UFSAR remained unaltered. The controlling numerical values
for parameters in the UFSAR also remain unaltered. The licensee explained that the use of the
methodology did not result or require any physical changes to the facility and, therefore, new
types of malfunctions or accidents were not created. No change to the safety analysis
acceptance criteria were proposed.

Based on its review of the submittals and supplements, the NRC staff finds that the proposed
change continues to meet the regulations because the design basis for the SSCs impacted by
the proposed change will reflect the importance of the safety functions to be performed by those
SSCs in accordance with the GDC, and, therefore, there is reasonable assurance that,
subsequent to the proposed change, necessary safety-related SSCs will continue to be
available to perform their safety functions, as reflected in UFSAR Section 3.5, during and
following a tornado event at Grand Gulf.

The NRC staff notes that exemption from the applicable regulations was neither requested by
the licensee in the application, nor is granted by the NRC staff. All applicable design
requirements remain. Therefore, key principle 1 in risk-informed decisionmaking is satisfied.

3.4.2 Key Principle 2: Evaluation of Defense-in-Depth

Defense-in-depth is an approach to designing and operating nuclear facilities involving multiple
independent and redundant layers of defense to compensate for human and system failures.
Regulatory Position 2.1.1 in RG 1.174, Rev. 2, states that defense-in-depth consists of a
number of elements and consistency with the defense-in-depth philosophy is maintained if the
following occurs:

¢ A reasonable balance is preserved among prevention of core damage, prevention of
containment failure, and consequence mitigation;
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¢ Over-reliance on programmatic activities as compensatory measures associated with the
change in the license basis is avoided;

e System redundancy, independence, and diversity are preserved commensurate with the
expected frequency, consequences of challenges to the system, and uncertainties;

o Defenses against potential common-cause failures are preserved, and the potential for
the introduction of new common-cause failure mechanisms is assessed;

¢ [ndependence of barriers is not degraded;
e Defenses against human errors are preserved; and
¢ The intent of the plant’s design criteria is maintained.

In Section 3.2, “Traditional Engineering Considerations,” of the enclosure to the submittal and
the October 24, 2018, supplement, the licensee provided a discussion of how its risk-informed
assessment was consistent with the philosophy of defense-in-depth. The following sections
provide an evaluation of each of the seven considerations.

A reasonable balance is preserved among prevention of core damage, prevention of
containment failure, and consequence mitigation.

The proposed change does not introduce new accidents or transients as compared to those
present in the licensee’s internal events PRA and those analyzed during the safety analyses. In
Section 3.2 the enclosure to the submittal, the licensee stated that there are five nonconforming
conditions. Moreover, most of each system that is important to safety is protected from tornado
missiles. The licensee also explained that no conditions were discovered within the scope of
the proposed change that would affect containment integrity during a tornado event and that the
containment would continue to provide its function as a key fission product barrier.

The NRC staff notes that none of the identified nonconforming conditions impacted by the
proposed change only affects LERF, which is an indication that there was no significant impact
on prevention of containment failure. As the proposed change does not significantly affect the
availability and reliability of SSCs that mitigate accident conditions nor significantly reduce the
effectiveness of the licensee’s emergency preparedness program. Therefore, the NRC staff
finds that the proposed change continues to preserve a reasonable balance between prevention
of core damage, prevention of containment failure, and consequence mitigation.

Over-reliance on programmatic activities as compensatory measures associated with the
change in the licensing basis is avoided.

The implementation of the proposed change does not require compensatory measures and
does not change the licensee’s existing operating procedures. The proposed change does not
rely upon proceduralized operator actions within an hour of a tornado passing that would require
operators to travel into areas that are not protected from the effects of the tornado or tornado
missiles. In the January 23, 2019, supplement, the licensee stated that only one operator action
was credited outside Category | structures and that action is not required in the first hour after
the occurrence of the tornado event. The NRC staff notes that no new operator actions
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developed specifically in response to the proposed change were included in the licensee’s risk
assessment supporting the proposed change. Therefore, the NRC staff finds that the proposed
change avoids an over-reliance on programmatic activities because the proposed change does
not result in human actions or compensatory measures.

System redundancy, independence, and diversity are preserved commensurate with the
expected frequency, consequences of challenges to the system, and uncertainties.

In Section 3.2 of the enclosure of the submittal, the licensee explained that the redundancy,
independence, and diversity associated with the functions of the nonconforming SSCs are
unchanged. The licensee further stated that the proposed change had no impact on the
availability and reliability of SSCs that could either initiate or mitigate events, except for the
tornado-missile protection of the identified nonconforming SSCs, which was evaluated in the
application. The licensee further stated that the expected frequency of tornado strikes remains
low. Additional equipment is available to mitigate the effect of tornado-missile impact, stored in
protective structures. Based on the review of the submittal as well as the supplemental
information, the NRC staff finds that system redundancy, independence, and diversity are
preserved commensurate with the expected frequency, consequences of challenges to the
system, and uncertainties.

Defenses against potential common-cause failures are preserved, and the potential for the
introduction of new common-cause failure mechanisms is assessed.

Tornado events and missiles generated by such events represent a common-cause initiating
event, which can impact multiple SSCs. The licensee’s risk assessment supporting the
proposed change captures such impacts. In the submittal, the licensee explained that the
nonconforming conditions included in the proposed change were spatially distributed about the
licensee’s site. Missiles affecting emergency diesel generators or emergency service water
systems should not affect the alternate seal injection diesel, which is independent of the other
two systems. Therefore, the NRC staff concludes that the licensee has adequately assessed
the potential for the introduction of new common-cause failure mechanisms because the
proposed change does not degrade defenses against potential common-cause failures and
directly considers the impact of the common-cause initiator.

Independence of barriers is not degraded.

In Section 3.2 of the enclosure to the submittal, the licensee stated that neither the reactor fuel
cladding nor the reactor coolant system pressure boundary is directly exposed to tornado
missiles, and the containment structure is a robust tornado missile barrier. The NRC staff notes
that the proposed change does not significantly increase the likelihood or consequence of an
event that challenges multiple barriers, and does not introduce a new event, which would
challenge multiple barriers. The NRC staff finds that the proposed change does not affect the
independence of the fission product barriers and therefore, the independence of those barriers
is not degraded.

Defenses against human errors are preserved.

In Section 3.2 of the enclosure to the submittal, the licensee stated that Grand Gulf has
procedures that prescribe actions to be taken in the event of a tornado watch or tornado
warning and after a tornado has passed. Abnormal and emergency procedures include
alternative actions if equipment is damaged by tornadoes. The proposed changes do not
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appear to create new human actions that are important to preserving the layers of defense or
significantly increase mental or physical demand on individuals responding to a tornado.
Therefore, the NRC staff concludes that the proposed change preserves defenses against
human error and does not introduce new human error mechanisms.

The intent of the plant’s design criteria is maintained.

In the enclosure to the submittal dated November 3, 2017, the licensee stated that the proposed
change only affected a very small fraction of the potential target area of the system. The
licensee explained that in lieu of protection for the identified nonconforming SSCs, it had
analyzed the actual exposure of the SSCs, the potential for impact by damaging tornado
missiles, and the consequent effect on CDF and LERF. While there is some slight reduction in
protection from a defense-in-depth perspective, the impact is known, and it was determined by
the licensee to be negligible. The licensee concluded that the intent of the plant’s design criteria
is maintained. The licensee also stated that the methodology utilized to support the proposed
change could not be used in the modification process for a future plant change to avoid
providing tornado-missile protection. Therefore, the NRC staff finds that the intent of the plant’s
design criteria is maintained by the proposed change.

In summary, the NRC staff finds that the proposed change does not significantly affect the
seven considerations for defense-in-depth and the proposed change preserves
defense-in-depth commensurate with the expected frequency and consequence of challenges
to the system resulting from the proposed change.

3.4.3 Key Principle 3: Evaluation of Safety Margins

Regulatory Position 2.1.2 in RG 1.174, Rev. 2, discusses two specific criteria that should be
addressed when considering the impact of the proposed changes on safety margin:

e Codes and standards or their alternatives accepted for use by the NRC are met, and

e Safety analyses acceptance criteria in the [licensing basis] (e.g., [final safety analysis
report] supporting analyses) are met, or the changes provides sufficient margin to
account for analysis and data uncertainty.

Section 3.2 of the enclosure to the submittal dated November 3, 2017, discussed the impact of
the proposed change on the safety margin. The licensee stated that consensus codes and
standards (e.g., ASME, Institute of Electrical and Electronic Engineers (IEEE), or alternatives
approved by the NRC) continue to be met and that the proposed change was not in conflict with
approved codes and standards relevant to the SSCs impacted by the change. The NRC staff
questioned how the licensee can conclude that the safety analysis acceptance criteria in the
licensee’s safety analysis were not impacted by the proposed change. In the enclosure to the
submittal, the licensee stated that the safety analysis acceptance criteria were not impacted by
the proposed change. The licensee stated that special considerations such as single-failure
criteria were not considered. The submittal documents that only a very small fraction of
available SSCs that could be used to accomplish the objective are not protected from the effects
of tornado missiles, and the remaining unaffected components provide reasonable assurance
the objective would be achieved. In the event exposed components of one train of
safety-related equipment is affected by a tornado missile, there is reasonable assurance that
opposite train equipment would be available to provide the safety function. Finally, the licensee
stated that in addition to the equipment credited in the safety analysis described in the UFSAR,
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As a result of its review of the submittal, as supplemented, the NRC staff concludes that the
Grand Gulf TMRE PRA is acceptable for this application because (1) the internal events model
which is the base for the TMRE PRA is technically acceptable, (2) the licensee has
appropriately considered specific SRs that were identified as being important to the TMRE PRA
development, and (3) the licensee has appropriately identified key assumptions and sources of
uncertainty and has adequately dispositioned them for this application. Therefore, quantitative
results obtained from the Grand Gulf TMRE PRA model along with appropriate sensitivity
studies can be used to demonstrate that the incremental risk due to the SSCs that are
unprotected from tornado-generated missiles per the licensee’s current licensing basis meets
the acceptance guidelines in RG 1.174, Rev. 2.

3.4.4.4 Comparison Against Acceptance Guidelines Including Uncertainty and
Sensitivity Analyses

Compliant and Degraded Cases

Section 6.3, “Compliant Case and Degraded Case,” in NEI 17-02, Rev. 1 provides the guidance
for creating two configurations, referred to as compliant and degraded cases, which were to be
used to evaluate the change in risk associated with not providing tornado-missile protection for
the nonconforming SSCs. As described in Section 6.3 of NEI 17-02, Rev. 1:

e The compliant case represented the plant in full compliance with its tornado-missile
protection current licensing basis. Therefore, all nonconforming SSCs that were
required to be protected against missiles were assumed to be so protected, even when
reality determined the SSCs were not protected. In the compliant case, nonconforming
SSCs were assumed to have no additional failure modes beyond those normally
considered in the internal events PRA; and

e The degraded case represented the current configuration of the plant (i.e., configuration
with nonconforming conditions with respect to the tornado-missile protection current
licensing basis). As such, the TMRE PRA model would include additional
tornado-induced failure modes for all nonconforming SSCs. The failure probabilities for
those additional tornado-induced failure modes were based on EEFP calculations.

Therefore, the primary difference between the compliant and degraded cases is the treatment of
the nonconforming SSCs. The NRC staff finds that the licensee’s approach as discussed in

NEI 17-02, Rev. 1 for creating compliant and degraded cases is acceptable because this
approach appropriately modifies the failure probabilities of affected SSCs for estimating the risk
associated with the proposed change.

Section 3.3.5, “Target Evaluation,” and Table 3.3.5 1, “EEFP Calculation,” of the enclosure to
the submittal described the EEFP determined and used for vulnerable SSCs for both compliant
and degraded cases. These EEFP values are listed in Table 3.3.5 of Attachment 1 to the
enclosure. The submittal identified SSCs for which EEFPs were not calculated individually, but
the components were included as a portion of a larger correlated target. The NRC staff finds
the licensee’s approach for developing compliant and degraded cases acceptable, because it
appropriately modifies the failure probabilities of affected SSCs associated with the proposed
change and captures the residual risk from the nonconforming conditions and vulnerabilities as
well as the change in risk from the identified nonconforming conditions.
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Furthermore, in response to additional NRC staff concerns related to ensuring conservative
modeling treatments in the complaint case do not affect the risk assessment conclusions, the
licensee explained that any future sensitivity analysis would address the conservativism
associated with modeling equipment failures in the compliant case. The licensee stated that the
evaluation of compliant-case conservatisms was limited to the assumption that failure
probabilities of certain SSCs (e.g., exposed nonsafety-related components) were set to 1.0.
Similarly, the licensee considered the assumption that offsite power was lost and not recovered
following a tornado event to be reasonable, which was consistent with current high wind PRA
practices. In addition, the assumption that certain operator actions within 1 hour of the event
were assumed to fail was considered to be a reasonable assumption for tornado events and
therefore, not a compliant-case conservatism. The NRC staff concludes that sensitivity
analyses related to potential conservatisms by assuming failure of operator actions within 1 hour
of tornado events nonrecovery of offsite power are not needed because those assumptions are
reasonable for this application.

Section 7.2.3, “Compliant Case Conservatisms,” of NEI 17-02, Rev. 1, provides guidance for
performing sensitivities to address the impact of potential compliant-case conservatisms. This
section states that the licensee would identify conservatisms related to equipment failures only.
The guidance further states that sensitivity analyses will be performed to address supporting
requirements (SRs) identified in Appendix D, “Technical Basis for TMRE Methodology,” of

NEI 17-02, Rev. 1. The licensee stated that it would follow NEI 17-02, Rev. 1 for addressing
compliant-case conservatisms. Because the licensee’s approach addresses relevant SRs in the
NRC-endorsed PRA Standard for performing this sensitivity analysis, the NRC staff concludes
that the licensee’s approach for considering conservatism associated with modeling equipment
failures in future implementation of the TMRE methodology acceptable.

Comparison of PRA Results with Acceptance Guidelines

The licensee presented the change in risk between the degraded case (i.e., current plant) in
which nonconforming SSCs are modeled as vulnerable to a tornado missile and the compliant
plant case in which the plant is in full compliance with its design-basis tornado generated missile
protection requirements. The approach for calculation of the change in risk captures the
incremental risk from leaving the nonconforming SSCs unprotected (i.e. in the current as is
condition). The licensee presented revised quantification results from its TMRE PRA in the
October 24, 2018, supplement. Based on the information in that supplement, the compliant
case CDF and LERF were 5.67 x 10”/year and 7.54 x 10®/year, respectively. The
corresponding metrics for the degraded case were 7.02 x 10”7/year and 8.79 x 10%/year,
respectively. Consequently, the licensee reported the change in risk from the tornado missile
nonconformances as 1.35 x 10”7/year for CDF and 1.25 x 10-/year for LERF. Those results
meet the guidelines for “very small” change in risk in RG 1.174, Rev. 2 (i.e., Region lil). Per the
guidance in RG 1.174, Rev. 2, the total base CDF and LERF need not be reported for “very
small” increases in risk.

Uncertainty and Sensitivity Analyses

Regulatory Position 2 in RG 1.174, Rev. 2, states that the licensee should appropriately
consider uncertainty in the analysis and interpretation of findings. Regulatory Position 3 states
that decisions concerning the implementation of licensing basis changes should be made after
considering the uncertainty associated with the results of the traditional and probabilistic
engineering evaluations. The NRC staff had a variety of concerns regarding uncertainty and the
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conservatism of some parts of the methodology. Those concerns and the licensee’s resolution
were reviewed by the NRC staff.

Section 7.2, “Sensitivity Analysis,” of NEI 17-02, Rev. 1, identifies certain sensitivity studies and
provided guidance on their performance. In Section 3.3.10, “Sensitivities and Uncertainties,” of
the enclosure to the submittal, the licensee evaluated the impact of conservatism in the
assumptions in the compliant case on the change in risk quantification. The sensitivity to
address the impact of conservatism in the compliant case used a bounding approach that set
the results of the compliant case to zero, which resulted in the change in risk being equal to the
quantified risk of the degraded case. The licensee demonstrated that the change in risk
between the degraded case and the compliant plant case for that sensitivity case was within the
thresholds for “very small” change per the acceptance guidelines in RG 1.174, Rev. 2.

The NRC staff questioned how uncertainties associated with the impact of the missile
distribution on the licensee’s target hit probability are handled. In the January 23, 2019,
supplement, the licensee stated that the sensitivity to address the uncertainties associated with
the impact of missile distribution on the MIP values was updated. In the updated approach, the
basic event failure probabilities of SSCs with a tornado missile failure basic event Risk
Achievement Worth (RAW) importance measure greater than 2 would be multiplied by 2.75 for
tornado categories F'4, F'5, and F'6. In addition, an MIP multiplier, to determine a
target-specific MIP, would also be calculated if a large number of missiles were close to such
targets.

The licensee revised the definition of a large number of missiles as greater than 1,100 missiles
within 100 ft. of the target in NEI 17-02, Rev. 1B. According to Section A.7.6, “Target Specific
MIP Calculations,” of NEI 17-02, Rev. 1B, the selection of 100 ft. as the region of consideration
is based on judgement and choice of 1,100 missiles was based on an approximate missile
density of 2.75 times the average missile density based on 240,000 missiles, the generic total
number of missiles used in TMRE, within a 2,500 ft. radius. Section 7.2.1, “TMRE Missile
Distribution Sensitivity,” of NEI 17-02, Rev. 1B, provides the method for calculating the
target-specific MIP. The licensee stated that the reason for introducing the consideration of
nearby missiles was that the risk associated with a highly exposed and risk-significant target
with a large concentration of nearby missiles may be underestimated using the mulitiplier of
2.75. The sensitivity would be performed by applying either the generic MIP multiplier of 2.75 or
the target-specific MIP multiplier to the appropriate basic events, recalculating the delta-CDF
and delta-LERF, and comparing the results to the RG 1.174 acceptance criteria.

The NRC staff finds that the approach to calculating the thresholds for the large number of
missiles and the proximity to SSCs to be acceptable for this application, because an
assessment of EPRI NP-768 data by the NRC staff shows that the most missile impacts comes
from missiles that are within 100 ft. of a target. Therefore, the NRC staff concludes that the
licensee’s revised approach to perform the sensitivity to address the uncertainties associated
with the impact of missile distribution on the MIP values is acceptable because it accounts for
plant-specific variations in missile populations in the vicinity of SSCs.

In the January 23, 2019, supplement, the licensee stated that in the future, uncertainties
associated with the missile distribution will be captured in accordance with the licensee’s
approved TMRE methodology consistent with any terms and conditions established in the
NRC's safety evaluation. The NRC staff finds that the licensee’s approach is acceptable for this
application because it should ensure that the engineering evaluation conducted to examine the
impact of the proposed changes continues to reflect the actual reliability and availability of SSCs
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that have been evaluated. This should ensure that the conclusions that have been drawn from
the evaluation remain valid and the need for prior NRC approval is properly assessed.

The NRC staff notes that Section 7.2.1 of NEI 17-02, Rev. 1B, includes “considerations” that
could be used to justify not applying a higher target-specific MIP and provides two specific
examples. The licensee has not used such considerations, including the examples in
Section 7.2.1 of NEI 17-02, Rev. 1B and, therefore, the NRC staff has not reviewed the
acceptability of the “considerations” for application in the TMRE methodology for Grand Gulf.

The NRC staff questioned how the importance measures are determined from the TMRE PRA
model in the context of the ‘binning’ approach for the tornado categories employed in the model.
In the January 23, 2019, supplement, the licensee’s approach, described in Section 7.2.1 of
NEI 17-02, Rev. 1B, determines the cumulative RAW of an SSC for the F'4 through F'6 tornado
intensities, but does not consider the RAW importance of that SSC from the F'2 and F'3
intensities.

Section 7.2.1 of NEI 17-02, Rev. 1B excludes the RAW importance of SSCs from the F'2 and
F'3 intensities in the determination of risk-significant SSCs for the sensitivity analyses. The
licensee’s responses did not address the NRC staff's concern on the impact of the exclusion of
RAW importance of SSCs from the F'2 and F'3 intensities. The NRC staff's concern was that
excluding the RAW importance of SSCs from the F'2 and F'3 intensities could result in
potentially overlooking some risk-significant SSCs from consideration in the sensitivity analyses.

In the January 23, 2019, supplement, the licensee stated that the F'2 and F'3 tornado intensities
were unaffected by the sensitivity calculation. The NRC staff finds the aggregation approach
used in NEI 17-02, Rev. 1B to combine the RAW importance from F'4 to F'6 is conservative
because it accounts for cumulative importance of SSCs from those intensities. In addition,

NEI 17-02, Rev. 1B states that sensitivity analyses are performed for any of the SSC with RAW
greater than or equal 2 for F'4 to F'6. Therefore, excluding the RAW importance of SSCs from
the F'2 and F'3 intensities is not expected to potentially overlook risk significant SSCs from
consideration in the sensitivity analyses. The NRC staff finds that performing the sensitivity for
the F'4 through F'6 tornado categories is appropriate because of the higher likelihood of failure
of SSCs at those categories.

Since the Grand Gulf TMRE results exceeded the screening criteria of NEI 17-02, Rev. 1,
sensitivity analyses from NEI 17-02, Rev. 1B were performed. In the January 23, 2019,
supplement, the licensee provided the results from the missile distribution sensitivity and
demonstrated that the change in risk for that sensitivity case was within the thresholds for “very
small’ change per the acceptance guidelines in RG 1.174, Rev. 2. The NRC staff finds that the
licensee performed the TMRE missile distribution sensitivity hased on the guidance in

Section 7.2.1 of NEI 17-02, Rev. 1B and identified the SSCs included in that sensitivity
consistent with the guidance in NEI 17-02. Rev. 1B. The guidance on performing the sensitivity
was found to be acceptable as discussed in the previous paragraph.

The NRC staff questioned the key difference between the two TMRE sensitivities to be
performed per Section 7.2.1.A, “Zonal vs. Uniform Missile Distribution,” and Section 7.2.1.B,
“Missile Impact Parameter,” in NEI 17-02, Rev. 1. In the January 23, 2019, supplement, the
licensee indicated that the key difference between the two TMRE sensitivities to be performed
per NEI 17-02, Rev. 1, Sections 7.2.1.A and 7.2.1.B, the “Zonal versus Uniform Missile
Distribution” and the “Missile Impact Parameter” sensitivity is that the “Missile Impact
Parameter” sensitivity focused on SSCs that are “highly exposed.” The revised sensitivity
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approach for the “Zonal vs. Uniform Missile Distribution,” in Section 7.2.1 of NEI 17-02, Rev. 1B,
included the criteria for the “highly exposed” SSCs thereby obviating the need for aggregating
the two sensitivities. The NRC staff concludes that the licensee’s approach for the “Zonal
versus Uniform Missile Distribution,” captures the uncertainty associated with the MIP values for
“highly exposed” SSCs and, therefore, a separate sensitivity for that parameter is not required
for this application.

The NRC staff questioned the licensee about its process if change-in-risk estimates from
sensitivity analyses exceed the RG 1.174 acceptance guidelines for “very small’ change in risk
in future implementation of its TMRE methodology. In the January 23, 2019, supplement, the
licensee stated that NEI 17-02, Rev. 1 was revised in NE| 17-02, Rev. 1B. f results of a
sensitivity study exceed the acceptance guidelines of RG 1.174, Rev. 2, for “very small’ change
in risk, prior NRC approval would be required if the licensee could not reduce the change in risk
with refinements to the supporting analysis. According to Section 7.3, “Comparison to Risk
Metric Thresholds,” of NEI 17-02, Rev. 1B, the TMRE analysis inputs may be refined within the
scope of the TMRE methodology in cases where the “very small’ change acceptance guidelines
in RG 1.174, Rev. 2, were exceeded. The NRC staff questioned the approach Grand Gulf
would take if performance-monitoring programs indicate that the risk acceptance guidelines for
“very small’ change-in-risk in RG 1.174, Rev. 2, are exceeded. In the October 24, 2018,
supplement, the changes to Section 8 of the NEI guidance reflect that if the thresholds of
delta-CDF of 10%/year or delta-LERF of 107/year are exceeded based on an updated TMRE
analysis, then the planned plant modification cannot be made without pursuing additional
actions (e.g., design change reducing delta-CDF/LERF below the risk acceptance guidelines,
NRC prior approval through a license amendment request). The NRC staff finds the licensee’s
approach acceptable because (1) it relies on refinements that are within the scope of the TMRE
methodology as well as the licensee’s PRA model configuration control process, and (2) the
revised guidance that will be followed by the licensee will require prior NRC staff approval for
cases where the refinements are not sufficient to meet the acceptance guidelines of RG 1.174.

In Section 3.3.6, “Model Development”, of the enclosure to the submittal, the licensee indicated
that the current base model was used to determine the compliant and degraded cases.

Section 6.1, “Event Tree/Fault Tree Selection,” of the TMRE methodology assumes that the
tornado-induced LOOP cannot be recovered. This assumption indicates that offsite power
remains unavailable following the event for the duration of the PRA mission time considered for
this application. Furthermore, Section 3.1, “Vulnerable SSC Walkdown Preparation,” of the
TMRE methodology states that SSCs that were dependent on offsite power were screened from
HWEL, because of the nonrecoverable LOOP assumption in the TMRE methodology. The NRC
staff determined that assumption of a nonrecoverable LOOP may result in nonconservative
change-in-risk evaluation. In the January 23, 2019, supplement, the licensee provided the
results of a bounding sensitivity assessment that was performed to ensure conservative
modeling treatments in the compliant case did not affect the risk assessment conclusions. The
licensee’s bounding sensitivity was performed by setting the risk from the compliant case to
zero. The results of the sensitivity demonstrated that the change in risk for that sensitivity case
was within the thresholds for “very small’ change per the acceptance guidelines in RG 1.174,
Revision 2. The NRC staff finds that the sensitivity analysis performed by the licensee in the
January 23, 2019, supplement, bounds the potential nonconservatisms associated with the
assumption of nonrecoverable LOOP. Furthermore, Section A.2.1.1, “Non-recoverable Loss of
Offsite Power (LOOP) Assumption,” in NEI 17-02, Rev. 1, discusses the basis for the
assumption of nonrecovery. This section states that the assumption is consistent with current
high winds PRA models. The NRC staff finds the assumption of nonrecovery of the offsite
power acceptable for this application because of insights from operating experience related to



-31-

LOOP events caused by tornadoes and high winds. Therefore, screening SSCs that are
dependent on the offsite power is acceptable for the licensee’s TMRE methodology.

Sections 3.3, “Ex-Control Room Action Feasibility,” and 6.4, “Impacts on Operator Action
Human Error Probabilities,” of NEI 17-02, Rev. 1B, provides guidance on modeling human error
probabilities (HEPs) in the TMRE PRA model. The guidance stated that no credit for operator
action should be taken for actions performed within 1 hour of a tornado event outside a
Category | structure or which required the operator to transit outside a Category | structure to
get to the location to perform the action. The guidance further states that operator actions after
1 hour could be impacted by such environmental conditions as debris that blocks access paths
and should be considered by taking into account whether equipment will be accessible and
whether the time required to perform the action will be impacted. Section 3.3 of the guidance
states that the results of the operator interviews and the walkdown notes should be reviewed by
a human reliability analyst. Finally, Section 6.4 of the guidance states that the feasibility of
actions involving transit or operation outside Category | structures more than 1 hour after the
tornado event should be assessed and documented. The NRC staff finds that the operator
actions after 1 hour outside Category | structures should be evaluated to consider the effect of
timing and environmental impacts on HEPs consistent with the relevant SRs in the
NRC-endorsed PRA Standard. Section A.2.1.2, “Impact on Operator Actions,” of NEI 17-02,
Rev. 1B, provides considerations for not changing the HEP of actions involving transit or
operation outside Category | structures more than 1 hour after the tornado event. Those
consideration appear to negate the need to consider the effect of timing and environmental
impacts on HEPs. The NRC staff finds that actions involving transit or operation outside
Category | structures more than 1 hour after the tornado event should be evaluated to consider
the effect timing and environmental impacts on the HEPs consistent with RG 1.200.

Section 3.3.1, “High Winds Equipment List,” of the enclosure to the submittal states that the
operator actions were assessed based on the TMRE methodology and that the internal events
PRA were used to perform the assessment of operator actions. The NRC staff was concerned
with those measure needed to ensure that environmental conditions would not affect operator
action that are credited after 1 hour. In the January 23, 2019, supplement, the licensee stated
only one operator action performed outside Category | structures was credited. The credited
operator action was related to aligning the firewater pathway. As the licensee assumes this
action fails in the analysis, the NRC staff finds the licensee’s approach for assessing the effect
of environmental factors after 1 hour of a tornado on operator actions involving transit or
operation outside Category | structures acceptable for this application, because the licensee did
not take credit for such actions in this application.

The sensitivities performed by the licensee demonstrate that the incremental risk from not
protecting the nonconforming SSCs against tornado-missile damage continues to remain “very
small” per the acceptance guidelines in RG 1.174, Rev. 2. Therefore, the NRC staff finds that
the results are robust relative to the uncertainties involved because sensitivity studies have
demonstrated that the NRC staff’'s decision would not be changed due to the uncertainties.
Based on the results from the base and sensitivity cases using the TMRE PRA, principle 4 of
risk-informed decisionmaking is met.
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site missile burden are evaluated for impact on the TMRE analysis results. Further, permanent
changes within the 2500 ft. missile radius that increase the site missile burden beyond that used
for the TMRE analysis shall be incorporated into the TMRE analysis prior to making the
permanent change. In addition, Section 8.1, “Plant Configuration Changes,” clarified that
changes to previous nonconforming SSCs that would increase the target EEFP (e.g., affect the
target exposed area by increasing the exposed exhaust pipe height, affect a robust missile
percentage by changing the pipe material or thickness) were not allowed under TMRE.

The NRC staff questioned the mechanisms in place to ensure temporary and permanent
changes to site missile sources will be evaluated. In the October 24, 2018, suppiement, the
licensee explained that its engineering procedures contain screening criteria to notify its PRA
organization if a proposed change has the potential to affect any tornado-generated missile
protection feature or create a source of tornado-generated missiles not bounded by existing
analysis. The licensee indicated that upon notification of a change that may introduce the
possibility of a new source of tornado-generated missiles that are not bounded by the existing
analyses, the licensee’s PRA organization will manage the change in accordance with
licensee’s approved TMRE methodology, which requires prior NRC approval to be sought
should certain thresholds be exceeded. The NRC staff finds the licensee’s procedures for
determining significant changes and assuring temporary as well as permanent changes are
evaluated to be acceptable because the licensee’s relevant procedures and its TMRE
methodology will be able to identify such changes and evaluate their impact.

Section 8.1, “Plant Configuration Changes,” in NEI 17-02, Rev. 1B, states that in case the
TMRE analysis needs to be updated the most recent internal events model would be used for
the analysis and the most recent revision of NUREG/CR-4461 would be used for the
tornado-initiating event frequencies. The NRC staff questioned the process(s) intended to
ensure changes that could affect Grand Gulf TMRE results (e.g., plant design changes,
changes made to the licensee’s base internal events PRA model, and new information about
the tornado hazard at the piant) were considered in future implementation of the licensee’s
TMRE. In the October 24, 2018, supplement, the licensee stated that changes that could affect
its TMRE results (e.g., plant design changes, changes made to the licensee’s base internal
events PRA model, and new information about the tornado hazard at the plant) would be
considered in future implementation of the licensee’s TMRE in accordance with the guidance in
NEI 17-02, Rev. 1B. The NRC staff finds that the relevant guidance found in Section 8.1 of
NEI! 17-02, Rev. 1B is acceptable because it results in the most recent internal events PRA
model and site-specific tornado hazard information being used for future TMRE analysis
updates. The NRC staff also finds the licensee’s approach to be acceptable because it follows
the guidance for considering the changes to the internal events PRA model and the site-specific
tornado hazard.

The NRC staff questioned the licensee about the treatment of the currently identified
nonconforming conditions in future uses of the licensee’s TMRE PRA model. In the October 24,
2018, supplement, the licensee indicated that targets treated as nonconforming in the initial
application of the TMRE would continue to be considered nonconforming in future revisions of
the TMRE model by the licensee. Exceptions to this approach may be taken where the targets:

e Have been physically protected in such a way that they would no longer be considered
nonconforming at the time of the revision and can be removed from the TMRE analysis;
S or
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e Would not otherwise be considered nonconforming at the time of the revision because
engineering calculations have demonstrated that they are conforming.

Section 8.1 of NEI 17-02, Rev. 1B, includes the above-mentioned approaches for possible
exceptions from considering targets that were treated as nonconforming in the initial application
of the TMRE as nonconforming in future revisions of the TMRE model. The NRC staff finds the
licensee’s treatment of nonconforming SSCs in the initial application of the TMRE as
nonconforming in future revisions of the TMRE model to be acceptable because it continues to
capture the incremental risk from those SSCs, which will be nonprotected due to the use of the
TMRE methodology. The NRC also staff finds the exceptions in Section 8.1 of NEI 17-02,

Rev. 1B, to be acceptable because they represent appropriate approaches to negate the
previously identified nonconformance of an SSC. The NRC staff notes that the engineering
calculations to demonstrate conformance of a previously nonconforming SSC must be
consistent with the licensee’s current licensing basis and regulations governing the extent of
changes to the licensing bases independent of NRC staff approval (e.g., 10 CFR 50.59 or other
applicable 10 CFR change processes).

Additionally, the NRC staff questioned how the cumulative risk associated with unprotected
SSCs evaluated under TMRE will be considered in future decisionmaking (e.g., 10 CFR 50.59
criteria as well as in future risk-informed submittals). In the October 24, 2018, supplement, the
licensee indicated that Section 8.3 of NEI 17-02, Rev. 1 was revised to clarify how the risk
associated with unprotected SSCs evaluated under TMRE would be considered in future
decisionmaking (e.g., 10 CFR 50.59 criteria as well as in future risk-informed submittals). The
revised version of Section 8.3 in NEI 17-02, Rev. 1B, includes a statement that licensees may
need to consider, as appropriate, the risk associated with previous nonconforming conditions
that remain unprotected against tornado missile impacts in future risk-informed decisionmaking
activities. The NRC staff concludes that the licensee's approach for considering the risk from
previous nonconforming conditions in future decisionmaking to be acceptable because it allows
NRC staff review of the impact of the risk from previous nonconforming conditions on the
cumulative plant risk in the context of individual applications.

The licensee described its approach if performance-monitoring programs indicated that the risk
acceptance guidelines for “very small” change in risk in RG 1.174, Rev. 2, were exceeded in the
October 24, 2018, supplement. The licensee’s response and the corresponding NRC staff
findings are discussed above.

The NRC staff concludes that the cumulative risk associated with previous nonconforming
conditions that remain unprotected against tornado missile need to be considered in future
decisionmaking based on an application-specific review and decision by the NRC staff. Further,
the NRC staff concludes that the licensee’'s PRA maintenance program and monitoring program
is sufficient to track the as-built, as-operated condition of the plant and the performance of
equipment that when degraded can affect the conclusions of the licensee’s risk evaluation and
integrated decisionmaking that support the change to the licensing basis. The NRC staff notes
that the TMRE must not be used for nonconforming conditions created as a result of future
modifications without separate review and approval by NRC.
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35 Methodology Conclusion

The NRC staff has reviewed the licensee’s evaluation of the risk from tornado missiles to
identified nonconforming SSCs. The licensee’s process is consistent with the guidance in

NEI 17-02, Rev. 1, as updated in NEI 17-02, Rev. 1B. The licensee’s results for tornado-missile
risk from nonconforming SSCs meets the risk acceptance guidelines of RG 1.174. The NRC
staff finds the SSCs that do not conform to the tornado-missile protection licensing can remain
in as-built conditions. Specifically, the NRC staff has found that the licensee’s risk evaluation —

e Is based on an acceptable internal events PRA which has been subjected to a peer
review process assessed against the PRA standard and is based on a TMRE PRA that
has been acceptably developed;

e Determines tornado-missile risk of nonconforming SSCs that results in an integrated,
systematic process that reasonably reflects the current plant configuration and operating
practices, and applicable plant and industry operational experience;

e Maintains defense-in-depth and safety margin;

¢ Includes evaluations that provide reasonable confidence that the risk of nonconforming
tornado-missile protection is maintained and that any potential increases in CDF and
LERF resulting from uncertainty in treatment are small; and

e Includes provisions for future sensitivity studies and the periodic reviews of the
tornado-missile risk of nonconforming SSCs to ensure the risk remains acceptably low.

Therefore, the NRC staff concludes that the licensee’s process and evaluation demonstrate that
the tornado-missile risk from nonconforming SSCs is acceptably low as it meets the risk
acceptance guidelines of RG 1.174. The licensee’s results for tornado-missile risk comes from
nonconforming SSCs.

3.6 Deviations from the TMRE Methodology

The NRC staff found that the licensee’s implementation of the methodology presented in
NEI 17-02, Rev. 1, as updated in supplements dated October 24, 2018, and January 23, 2019,
was acceptable for use to support the determination of the risk from not providing physical
tornado-missile protection to legacy nonconforming SSCs (i.e., SSCs that should have such
protection according to the plant-specific licensing basis but, in reality, do not). Several issues
were raised, which were addressed acceptably by the licensee for this application but resulted
in deviations from the guidance cited by the licensee as its methodology. The NRC staff notes
that the licensee’s approaches in addressing the following issues, which constitute deviations
from the corresponding approaches in the TMRE methodology guidance, were important to the
NRC staff’s safety decision for this application and apply to the future use of the TMRE
methodology at Grand Gulf. Specifically, NEI 17-02, Rev. 1B, Section 7.2.1, provided
qualitative “considerations” and two examples of situations where qualitative factors could
preclude the need to apply a higher target-specific MIP. As the licensee did not use those
- “considerations,” the NRC staff did not review the acceptability of those factors as part of this
application. Therefore, use of the qualitative “considerations” and examples is not considered
as part of the TMRE approval for Grand Gulf.
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safety are designed to perform their safety functions during and following a tornado at Grand
Gulf, where their design reflects the importance of the safety functions to be performed.

4.0 STATE CONSULTATION

In accordance with the Commission’s regulations, the Mississippi State official was notified of
the proposed issuance of the amendment on May 15, 2019. The State official had no
comments,

5.0 ENVIRONMENTAL CONSIDERATION

The amendment changes a requirement with respect to installation or use of a facility
component located within the restricted area as defined in 10 CFR Part 20. The NRC staff has
determined that the amendment involves no significant increase in the amounts, and no
significant change in the types, of any effluents that may be released offsite, and that there is no
significant increase in individual or cumulative occupational radiation exposure. The
Commission has previously issued a proposed finding that the amendment involves no
significant hazards consideration, and there has been no public comment on such finding
published in the Federal Register on February 27, 2018 (83 FR 8516). Accordingly, the
amendment meets the eligibility criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9).
Pursuant to 10 CFR 51.22(b), no environmental impact statement or environmental assessment
need be prepared in connection with the issuance of the amendment.

6.0 CONCLUSION

The Commission has concluded, based on the considerations discussed above, that: (1) there
is reasonable assurance that the health and safety of the public will not be endangered by
operation in the proposed manner, (2) there is reasonable assurance that such activities will be
conducted in compliance with the Commission’s regulations, and (3) the issuance of the
amendments will not be inimical to the common defense and security or to the health and safety
of the public.
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