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The U.S. Nuclear Regulatory Commission (NRC) staff has started our review of the license
amendment request (LAR) to revise technical specification requirements to permit the use
of risk-informed completion times for actions to be taken when limiting conditions for
operation are not met. The NRC staff has determined that a regulatory audit of the
technical acceptability of the probabilistic risk assessments (PRAs) used to develop insights
to support the licensee’s proposed approach would assist in the timely completion of the
LAR review. A regulatory audit is a planned activity that includes the examination and
evaluation of primarily non-docketed information. The audit will be conducted to increase
the NRC staff’'s understanding of the LAR and identify information that will require docketing
to support the NRC staff's regulatory finding. The NRC staff will conduct a regulatory audit
to support its review of the LAR in accordance with the following audit plan.

L. BACKGROUND

By application dated October 7, 2019 (Agencywide Documents Access and Management
System (ADAMS) Accession No. ML19280C844), Duke Energy Progress, LLC (the
licensee) submitted a LAR for Shearon Harris Nuclear Power Plant Unit 1 (Harris). The
proposed LAR would revise technical specification requirements to permit the use of risk-
informed completion times for actions to be taken when limiting conditions for operation are
not met. The proposed changes are based on Technical Specifications Task Force
Traveler 505, Revision 2, “Provide Risk Informed Extended Completion Times — RITSTF
Initiative 4b,” dated July 2, 2018 (ADAMS Accession No. ML18183A493). The NRC issued
a final model safety evaluation (SE) approving TSTF-505, Revision 2, on November 21,
2018 (ADAMS Accession No. ML18269A041).

IL. REGULATORY AUDIT BASES

The basis of this remote audit is the licensee’s LAR for Harris and the Standard Review
Plan Section 19.2, “Review of Risk Information Used to Support Permanent Plant-Specific
Changes to the Licensing Basis: General Guidance” (ADAMS Accession No.
MLO71700658). The remote audit will be performed consistent with NRC Office of Nuclear
Reactor Regulation Office Instruction LIC-111, Revision 1, “Regulatory Audits,” dated
October 31, 2019 (ADAMS Accession No. ML19226A274). An audit was determined to be
the most efficient approach toward a timely resolution of issues associated with this LAR
review, since the NRC staff will have an opportunity to minimize the potential for multiple
rounds of requests for additional information (RAIls) and ensure no unnecessary burden will
be imposed by requiring the licensee to address issues that are no longer necessary to
make a safety determination.

L. PURPOSE AND SCOPE
The purpose of the remote audit is to gain a more detailed understanding of licensee’s

Risk-Informed Completion Time (RICT) program and its application to the technical
specifications (TS) completion times as proposed in the LAR. The NRC staff will review the
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l. BACKGROUND

By application dated October 7, 2019 (Agencywide Documents Access and Management
System (ADAMS) Accession No. ML19280C844), Duke Energy Progress, LLC (the licensee)
submitted a license amendment request (LAR) for Shearon Harris Nuclear Power Plant Unit 1
(Harris). The proposed LAR would revise technical specification requirements to permit the use
of risk-informed completion times for actions to be taken when limiting conditions for operation
are not met. The proposed changes are based on Technical Specifications Task Force Traveler
505, Revision 2, “Provide Risk Informed Extended Completion Times — RITSTF Initiative 4b,”
dated July 2, 2018 (ADAMS Accession No. ML18183A493). The U.S. Nuclear Regulatory
Commission (NRC) issued a final model safety evaluation (SE) approving TSTF-505,

Revision 2, on November 21, 2018 (ADAMS Accession No. ML18269A041).

I. REGULATORY AUDIT BASES

The basis of this remote audit is the licensee’s LAR for Harris and the Standard Review Plan
Section 19.2, “Review of Risk Information Used to Support Permanent Plant-Specific Changes
to the Licensing Basis: General Guidance” (ADAMS Accession No. ML071700658). The remote
audit will be performed consistent with NRC Office of Nuclear Reactor Regulation Office
Instruction LIC-111, Revision 1, “Regulatory Audits,” dated October 31, 2019 (ADAMS
Accession No. ML19226A274). An audit was determined to be the most efficient approach
toward a timely resolution of issues associated with this LAR review, since the NRC staff will
have an opportunity to minimize the potential for multiple rounds of requests for additional
information (RAIls) and ensure no unnecessary burden will be imposed by requiring the licensee
to address issues that are no longer necessary to make a safety determination.

. PURPOSE AND SCOPE

The purpose of the remote audit is to gain a more detailed understanding of licensee’s Risk-
Informed Completion Time (RICT) program and its application to the technical specifications
(TS) completion times as proposed in the LAR. The NRC staff will review the internal events,
internal flooding, fire probabilistic risk assessments (PRAs), and the risk-informed approach for
establishing extended completion times. The areas of focus for the regulatory audit are the
information contained in the licensee’s submittal, the enclosed audit information needs, and all
associated and relevant supporting documentations (e.g., methodology, process information,
calculations). The relevant supporting documents are identified below.

Enclosure
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IV. INFORMATION AND OTHER MATERIAL NECESSARY FOR THE REGULATORY
REMOTE AUDIT

The NRC audit team will require access to licensee’s personnel knowledgeable of the technical
aspects of the LAR and the relevant PRA models (i.e., fire, internal events, internal flood)
documentation and procedures used to support the LAR. The following should be available to
the audit team:

Documents

1. Most recent PRA peer review reports (full-scope and focused-scope); facts and
observations closure reports

2. Draft or final RICT program procedures (e.g., Risk Management Actions, PRA
Functionality Determination, Recording Limiting Conditions for Operation)

3. Documentation of changes to the PRA models, with justification of upgrades/PRA
maintenance, since 2017 that are not associated with the resolutions of closed facts
and observations.

4. Uncertainty notebooks for the Harris internal events, internal flooding, and fire PRAs
related to PRA model assumptions and sources of uncertainty

5. Documentation of review of PRA model assumptions and sources of uncertainty and
identification of key assumptions and sources of uncertainty for the application
identified in the LAR.

6. PRA notebooks for the modeling of FLEX equipment and FLEX human error
probabilities, if credited in the PRA

7. Plant and PRA configuration control procedures

8. Documentation supporting the development and benchmarking against the PRA of the
real-time risk tool

9. Documentation supporting the example RICT calculations presented in Table E1-2 of
Enclosure 1 of the LAR

10. OMM-001, “Operations Administrative Requirements”

11. Single line diagrams of electrical power distribution systems

12. Load list with load rating for each bus

13. Reactor trip system automatic trip and interlock logic description and schematics

14. ESFAS automatic actuation logic and actuation relays description and schematics

15. Example fault trees for reactor trip and ESFAS instrumentation and controls functions

16. Lists of manual actuation operation handbooks or procedures

Demonstrations and Discussions

1. Real-Time Risk tool

2. Example of RICT calculation

3. Example of Risk management action determination

4. Example of PRA functional definition, development, and use

5. Describe modeling of the instrumentation and controls limiting conditions for operation in
the PRA

6. PRA modeling of the electrical TS conditions in the LAR with associated equipment and
support structures, systems, or components

7. Risk management actions examples for electrical TS conditions

8. Modes of operation applicable to RICT program for certain electrical TS conditions as

identified in the audit questions
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9. Estimated RICT values for electrical TS conditions
10. Audit questions (Attachment 2)

V. AUDIT TEAM
The following are members of the NRC audit team:

Tanya Hood, Project Manager, (Tanya.Hood@nrc.gov)

Tony Nakanishi, Team Leader, Reliability and Risk Analyst, (Tony.Nakanishi@nrc.gov)
Mihaela Biro, Reliability and Risk Analyst, (Mihaela.Biro@nrc.gov)

Sunwoo Park, Reliability and Risk Analyst, (Sunwoo.Park@nrc.gov)

Todd Hilsmeier, Reliability and Risk Analyst, (Todd.Hilsmeier@nrc.gov)

Ming Li, Electronics Engineer, (Ming.Li@nrc.gov)

Khoi Nguyen, Electrical Engineer, (Khoi.Nguyen@nrc.gov)

Andrea Russell, Safety and Plant Systems Engineer, (Andrea.Russell@nrc.gov)
Wesley Wu, Reliability and Risk Analyst, (De.Wu@nrc.gov)

Mohamad A Azarm, Contractor, Energy Research, Inc. (mazarm@iesscorp.com)
Steve Short, Contractor, Pacific Northwest National Laboratory (Steve.Short@pnnl.gov)

VI SPECIAL REQUESTS

The NRC staff would like access to the documents listed above in Section IV through an online
portal that allows the NRC staff and contractors to access documents remotely via the internet
at least 1 week prior to the start of the audit. NRC staff and contractors’ access to the online
portal should be terminated upon issuance of the audit summary discussed in Section VIl of this
audit plan.

The following conditions associated with the online portal must be maintained throughout the
duration that the NRC staff and contractors have access to the online portal:

e The online portal will be password-protected, and separate passwords will be assigned
to the NRC staff and contractors who are participating in the audit.

e The online portal will be sufficiently secure to prevent the NRC staff and contractors from
printing, saving, downloading, or collecting any information on the online portal.

e Conditions of use of the online portal will be displayed on the login screen and will
require acknowledgement by each user.

User name and password information should be provided directly to the NRC staff and
contractors. The NRC project manager will provide the licensee the names and contact
information of the NRC staff and contractors who will be participating in the audit. All other
communications should be coordinated with the NRC project manager.

VIl.  LOGISTICS

The remote audit will be held from June 22, 2020 through June 26, 2020. If requested, the audit
team will conduct a telephone conference with the licensee for the purposes of introducing the
team, discussing the scope of the audit, and describing the information to be made available on
the online portal. The NRC staff acknowledges the potential for the proprietary nature of some
of the information requested. It will be handled appropriately throughout the audit. The NRC
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staff will take notes that will be marked as proprietary and will not remove hard copies or copy
electronic files. NRC project manager will coordinate any changes to the audit schedule and
location with the licensee. A proposed agenda and the questions for the audit are attached to
this audit plan.

VIIl.  DELIVERABLES

An audit summary, which may be public, will be prepared within 90 days of the completion of the
audit. If the NRC staff identifies information during the audit that is needed to support its
regulatory decision, the staff will issue RAls to the licensee.





Proposed Audit Agenda

Day 1 - Monday, June 22, 2020 (8:30 am to 4:00 pm)

Morning
o Entrance briefing - NRC and licensee. Introductions and logistics.
e Electrical (Audit Questions 21 to 24)

Afternoon
e Electrical (Audit Questions 25 to 29)
o Status briefing with licensee
¢ NRC staff meeting.

Day 2 — Tuesday, June 23, 2020 (8:30 am to 4:00 pm)

Morning
e Summary of previous day.
¢ Real-time risk model demonstration by licensee.
e Discussion on real-time risk model, PRA functional determination, risk-informed
completion time estimates, and risk management actions (Audit Questions 6, 11, and
14).

Afternoon

Credit for FLEX Equipment and Actions (Audit Question 15).

Probabilistic risk assessment (PRA) modeling of TS functions (Audit Question 8).
Status briefing with licensee

NRC staff meeting.

Day 3 — Wednesday, June 24, 2020 (8:30 am to 4:00 pm)

Morning
e Summary of previous day.
e Potential loss of TS functions and Functional Trip Capability (Audit Questions 5, 20
and 30)
e Manual actuations (Audit Question 19).

Afternoon
o Key Assumptions and uncertainties (Audit Questions 12 and 13).
e Seismic CDF/ LERF Parameters and high winds PRA (Audit Questions 16 to 18).
o Status briefing with licensee
¢ NRC staff meeting.

Day 4 — Thursday, June 25, 2020 (8:30 am to 4:00 pm)

Morning
e Summary of previous day.
¢ PRA modeling of digital instrumentation and control (Audit Question 7).
e Treatment of common cause failures for planned maintenance and for emergent
conditions (Audit Questions 9 and 10).

Afternoon

Attachment 1





10 CFR 50.69 Implementation Items and review of findings and observations (Audit

Questions 1 and 2).
PRA maintenance and upgrades, and update process (Audit Questions 3 and 4).

Summary of audit and exit meeting.





Audit Questions

By application dated October 7, 2019, Duke Energy Progress, LLC (the licensee) submitted a
license amendment request (LAR) for Shearon Harris Nuclear Power Plant, Unit 1 (Harris)
(Agencywide Documents Access and Management System (ADAMS) Accession No.
ML19280C844). The amendment would revise technical specification (TS) requirements to
permit the use of risk-informed completion times (RICTs) for actions to be taken when limiting
conditions for operation (LCOs) are not met. The proposed changes are based on Technical
Specifications Task Force (TSTF) Traveler TSTF-505, Revision 2, “Provide Risk-Informed
Extended Completion Times — RITSTF Initiative 4b,” dated July 2, 2018 (ADAMS Accession No.
ML18183A493). The U.S. Nuclear Regulatory Commission (NRC) has determined that the
following information is needed in order to complete its review.

Question 01 — Probabilistic Risk Assessment (PRA) Implementation Items from
10 CFR 50.69 License Amendment

Regulatory Guide (RG) 1.174, Revision 3, “An Approach for Using Probabilistic Risk
Assessment in Risk-Informed Decisions on Plant-Specific Changes to the Licensing Basis”
(ADAMS Accession No. ML17317A256), states that the scope, level of detail, and technical
adequacy of the PRA are to be commensurate with the application for which it is intended and
the role the PRA results play in the integrated decision process. The NRC’s safety evaluation
(SE) for Nuclear Energy Institute (NEI) Topical Report NEI 06-09, Revision 0-A, “Risk Informed
Technical Specifications Initiative 4b: Risk Managed Technical Specification (RMTS)” (ADAMS
Accession Nos. ML071200238 and ML122860402), states that the PRA models should conform
to the guidance in RG 1.200, Revision 1, “An Approach for Determining the Technical Adequacy
of Probabilistic Risk Assessment Results for Risk-Informed Activities.” The current version is
RG 1.200, Revision 2 (ADAMS Accession No. ML090410014), which clarifies the current
applicable American Society of Mechanical Engineers/American Nuclear Society (ASME/ANS)
PRA standard is ASME/ANS RA-Sa-2009, “Addenda to ASME/ANS RA-S-2008, Standard for
Level 1/Large Early Release Frequency Probabilistic Risk Assessment for Nuclear Power Plant
Applications.” RG 1.200 describes a peer review process using ASME/ANS RA-Sa-2009 as
one acceptable approach for determining the technical acceptability of the PRA. The primary
result of a peer review are the facts and observations (F&Os) recorded by the peer review team
and the subsequent resolution of these F&0Os. ASME/ANS RA-Sa-2009, as endorsed by

RG 1.200, Revision 2, defines PRA upgrade as the incorporation into a PRA model of a new
methodology or significant changes in scope or capability that impact the significant accident
sequences or the significant accident progression sequences. Section 1-5 in Part 1 of
ASME/ANS RA-Sa-2009 states that upgrades of a PRA shall receive a peer review in
accordance with the requirements specified in the peer review section of each respective part of
this Standard.

The SE dated September 17, 2019 (ADAMS Accession No. ML19192A012) for the Harris LAR
to adopt the provisions of Title 10 of the Code of Federal Regulations Section 50.69, “Risk-
informed categorization and treatment of structures, systems and components for nuclear power
reactors,” (10 CFR 50.69) identified the following PRA implementation items that may impact
the current LAR to adopt TSTF-505, Revision 2.

i. Perform a detailed analysis in accordance with current methods for the four
significant human failure events identified and incorporate the analysis into the
Harris fire PRA model, as indicated in the licensee letter dated October 18, 2018
(ADAMS Accession No. ML18291A606).

Attachment 2
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ii. Update the fire PRA model to credit incipient detection per NUREG-2180,
“‘Determining the Effectiveness, Limitations, and Operator Response for Very
Early Warning Fire Detection Systems in Nuclear Facilities (DELORES-
VEWFIRE)” (ADAMS Accession No. ML16343A058), or other NRC acceptable
methodology, as described in the licensee letter dated October 18, 2018.

iii. Update the fire PRA model to account for scenarios to address fire-induced
failure of structural steel in the Turbine Building, as indicated in response to
request for additional information 02.f contained in the licensee letter dated
October 18, 2018.

iv. Update the PRA models to account for isolation of the reactor coolant system
accumulators and steam generator safety relief valves, as indicated in response
to RAI 5.01 of the licensee letter dated April 23, 2019 (ADAMS Accession No.
ML19113A285).

From the information in the LAR, the NRC staff is unclear how these PRA model implementation
items are addressed for the current LAR. Address the following:

a)

b)

Provide the status of the four implementation items. In this discussion, indicate whether
the PRA models have been updated for each implementation item and, as applicable,
summarize the changes made to the PRA models; indicate whether each change was
PRA maintenance or a PRA upgrade, along with justification for this determination;
discuss peer reviews performed on the PRA upgrades; and provide any F&Os and
associated dispositions from these peer reviews in accordance with RG 1.200,

Revision 2.

For those implementation items not completed and those PRA upgrades not peer
reviewed, as identified under part (a), propose a mechanism that ensures these
implementation items will be completed and necessary peer reviews performed prior to
RICT program implementation. Alternatively, demonstrate that these implementation
items do not impact the RICT.

Question 02 — Disposition of Open Peer Review Findings and Observations

Table E2-1 of Enclosure 2 of the LAR provides a summary of the open internal flooding and
internal fire PRA F&Os and how they are dispositioned for TSTF-505. Address the following:

a)

Disposition for Finding Number 1-16 states, “[s]ince maintenance-induced flooding is not
a significant contributor to CDF/LERF [core damage frequency/large early release
frequency], and since Harris is a single unit site with no shared systems, it is expected
that additional validation of the results will not impact CDF/LERF or the calculation of
RICTs.” Provide information supporting the statement that maintenance-induced
flooding is not a significant contributor to core damage frequency (CDF) and large early
release frequency (LERF).

F&O 1-19 states that flood alarms credited as cues in the human reliability analysis may
not be applicable to the different flood scenarios evaluated in the internal flooding PRA.
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The F&Os closure team did not close F&O 1-19 stating that the evaluation of alarms and
alarm timing is not sufficient. The licensee performed a sensitivity study increasing this
time by a factor of 3 and stated that there was “minimal impact on the flooding results.”
The disposition of this finding states, “[t]his supporting requirement is MET, and no
impact on calculation of RICTs is expected due to this recommendation.” Clarify if this
assumption has been shown to not impact the RICT calculations and provide any
supporting information (e.g., results of the sensitivity study).

c) Supporting requirement QU-C2 of the ASME/ANS PRA standard provides that
dependency between human error probabilities (HEPs) in a cutset or sequence must be
assessed. F&O 2-12 states that the flooding PRA assumes no dependency between the
flood mitigation actions and the subsequent operator actions carried over from the
internal events PRA since the time between these actions are sufficiently long
(essentially hours). F&O 2-12 further states that, “a specific combination-by-combination
evaluation of the dependency should be provided to demonstrate that indeed there is
insufficient dependency between these two groups of operator actions.”

Disposition for F&O 2-12 states, “F&O Closure panel recommended that a specific,
combination-by-combination evaluation of the dependency should be provided to
demonstrate that indeed there is insufficient dependency between these two groups of
operator actions. This is a documentation issue only, and there is no impact on
calculation of RICTs.” Provide detailed justification that there are no dependencies
between the flood mitigation actions and the subsequent operator actions carried over
from the internal events PRA (e.g., summarize the results of a combination-by-
combination evaluation as recommended by the F&O closure panel).

Question 03 — PRA Maintenance and Upgrades

Enclosure 2 of the LAR describes the reviews conducted for the Harris PRA. The internal
events PRA was subject to a full-scope peer review in 2002 prior to issuance of RG 1.200. A
focused-scope peer review was conducted for two elements in 2007 against AMSE Standard
RA-Sb-2005 and RG 1.200, Revision 1. A focused-scope industry peer review was conducted
against one supporting requirement (SR LE-D6) in July 2017. The LAR states that there are no
unreviewed PRA upgrades as defined by the ASME PRA Standard RA-Sa-2009 in the internal
events PRA.

The internal flood PRA was subject to a full-scope peer review conducted in August 2014
against RG 1.200, Revision 2. The fire PRA was subject to NRC review during the NFPA 805
pilot process and an additional focused-scope industry peer review, both in 2008 in accordance
with ANSI/ANS-58.23-2007. The reviews of the fire PRA model were performed prior to the
issuance of RG 1.200, Revision 2.

F&O closure reviews were performed for internal events and internal flood in March 2017 and
for internal fire in October 2017. The Harris Essential Services Chilled Water System LAR to
extend the completion time (ADAMS Accession No. ML19049A027) states that the internal
events PRA model was updated in 2017 and 2018 to: 1) document the sequence quantification
for the revised model-of-record, 2) incorporate credit for FLEX equipment as well as implement
several PRA tracker items, and 3) incorporate the results from additional dependencies from the
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human reliability analysis as well as updated initiator frequencies. It is not clear whether these
PRA changes are considered PRA upgrades and whether these upgrades, if any, have been
peer reviewed.

In addition, the NRC staff is unclear based on docketed information, whether there have been
any upgrades to the internal flooding or fire PRAs that have not been peer reviewed. Address
the following:

a)

Describe the changes made to the internal events PRA since 2017 that are not
associated with the resolutions of closed F&Os. This description should be of sufficient
detail to determine whether the changes are considered PRA maintenance or PRA
upgrades as defined in ASME/ANS RA-Sa-2009, Section 1-5.4, as qualified by

RG 1.200, Revision 2. For each change, indicate whether the change was PRA
maintenance or a PRA upgrade, along with justification for this determination.

Describe the changes made to the internal flood and fire PRAs since 2017 that are not
associated with the resolutions of closed F&Os. This description should be of sufficient
detail to determine whether the changes are considered PRA maintenance or PRA
upgrades as defined in ASME/ANS RA-Sa-2009, Section 1-5.4, as qualified by

RG 1.200, Revision 2. For each change, indicate whether the change was PRA
maintenance or a PRA upgrade, along with justification for this determination.

For each PRA upgrade identified in Parts (a) and (b) above, either:

i. Discuss any focused-scope (or full-scope) peer reviews that have been performed
for the PRA upgrade. Provide the findings of these peer reviews and the associated
dispositions as it pertains to the impact on this LAR.

ii. Alternatively, provide sufficient information for NRC staff to compare the technical
adequacy of the upgrade to RG 1.200, Revision 2, or provide a bounding or
sensitivity evaluation of its effect to demonstrate that the baseline risk values still
meet the risk acceptance guidelines of RG 1.174, Revision 3, until a focused-scope
peer review can be completed. Also, justify that this PRA upgrade does not
significantly impact the RICT calculations or show its impacts on the RICT estimates
provided in Table E1-2 of Enclosure 2 of the LAR. Finally, commit to an
implementation item to perform a focused-scope peer review of the upgrade and to
close all resulting F&Os through a new peer review or through the F&O Closure
process accepted by the NRC in the staff memorandum dated May 3, 2017 (ADAMS
Accession number ML17079A427) prior to RICT program implementation.

Confirm that the internal flooding and fire PRAs appropriately incorporate the 2017/2018
updates performed for the internal events PRA. If the internal flooding and fire PRAs did
not appropriately incorporate the internal events PRA updates, then justify how the
internal flooding and fire PRAs meet PRA quality expectations prescribed in RG 1.200,
Revision 2, for risk-informed applications, or commit to an implementation item to update
the internal flooding and fire PRAs to appropriately incorporate the internal events PRA
updates.





Question 04 — PRA Update Process

Section 2.3.4 of NEI 06-09, Revision 0-A, specifies that “criteria shall exist in PRA configuration
risk management to require PRA model updates concurrent with implementation of facility
changes that significantly impact RICT calculations.” Enclosure 7 of the LAR states that should
a plant change or a discovered condition be identified that has a significant impact to the RICT
Program calculations, as defined by plant procedure, an unscheduled update of the PRA model
will be implemented. The LAR does not explain under what conditions an unscheduled update
of the PRA model will be performed. Describe the criteria that is used to determine when an
interim or unscheduled PRA model update is required (i.e., less than once every two refueling
cycles). In the response define what is meant by “significant impact to the RICT Program
calculations”.

Question 05 — Potential Loss of Function Conditions

TSTF-505, Revision 2, does not allow for TS loss of function conditions. As stated in

Section 2.3 of the traveler, constraint 1, “Required Actions associated with Conditions that
represent a TS loss of specified safety function are outside the scope of the traveler.” Further,
according to the traveler, a loss of safety function exists when, assuming no concurrent single
failure, no concurrent loss of offsite power, or no concurrent loss of onsite diesel generator(s), a
safety function assumed in the accident analysis cannot be performed.

Table E1-1 of Enclosure 1 of the LAR, with regards to TS 3.6.2.3 Action b, “With both trains of
the above required containment fan coolers inoperable and both Containment Spray Systems
OPERABLE, restore at least one train of fan coolers to OPERABLE status within 72 hours...,”
appears to represent a TS loss of function.

Table E1-1 of Enclosure 1 of the LAR, with regards to TS 3.7.1.5 Action for MODE 1 Main
Steam Isolation Valves (MSIVs), specifies the design basis success criteria for steam line
rupture. The NRC staff is unclear how an inoperable and open MSIV may affect the safety
analysis for the steam generator tube rupture event and whether this condition would represent
a TS loss of function within this context (i.e., to isolate the ruptured steam generator).

Address the following:

a) Define “Loss of function” as used in the LAR and compare that definition with the
definition used in TSTF-505, Revision 2.

b) If the TSTF-505 definition above and the definition used in the LAR differ, explain how
the loss of function definition in the LAR is consistent with the Traveler and the
limitations and conditions in the NRC staff's SE on NEI 06-09, Revision 0-A.

¢c) Remove from the program any conditions proposed in the scope of the RICT program
that are identified as loss function conditions in response to this question.





Question 06 — Unspecified RICT Estimates

NEI 06-09, Revision 0-A, states the following regarding high risk configurations:

“‘RMTS evaluations shall evaluate the instantaneous core damage frequency (CDF),
instantaneous large early release frequency (LERF). If the SSC inoperability will be due
to preplanned work, the configuration shall not be entered if the CDF is evaluated to be
greater or equal than 10 events/year or the LERF is evaluated to be greater or equal to
10* events/year. If the SSC inoperability is due to an emergent event, if these limits are
exceeded, the plant shall implement appropriate risk management actions to limit the
extent and duration of the high risk configuration.”

NEI 06-09, Revision 0-A, prohibits voluntary entry into a high risk configuration but it allows
entry in such configurations due to emergent events with implementation of appropriate risk.

Table E1-2 of Enclosure 1 of the LAR, provides RICT estimates for TS actions proposed to be in
the scope of the RICT program. However, RICT estimates for several LCO actions (3.8.1.1
Action c.1, 3.8.2.1, 3.8.3.1 Actions a, b and d) are not provided. In addition, Note 1 of

Table E1-2 states:

“By current calculation, the use of the RICT Program on this Action is precluded by the
instantaneous CDF or LERF limits of 1E-03 or 1E-04, respectively. However, the Action
remains within the scope of the license amendment request, and it is proposed that the
RICT Program be used on this Action should plant risk estimates decrease in the future.”

This note appears to be inconsistent with NEI 06-09, Revision 0-A, in that the note implies that
involuntary RICT entries into conditions of high instantaneous CDF or LERF would be also
prohibited. Address the following:

a) Clarify the intent of your note and whether NEI 06-09, Revision 0-A, will be followed
regarding involuntary entries into high risk configurations.

b) Discuss the RMAs that would be implemented for these conditions.
c) Provide RICT estimates for TS 3.8.1.1 Action c.1, 3.8.2.1, 3.8.3.1 Actions a, b and d.

d) The note implies that risk estimates may decrease in the future. What design or
operational changes are planned, if any, to reduce the risk for these configurations.

Question 07 — PRA Modeling of Digital Instrumentation and Control

The LAR proposed TS LCOs include those related to instrumentation and controls (I&C).
Section 2.3.4 of NEI 06-09, Revision 0-A, states that PRA modeling uncertainties be considered
in application of the PRA base model results to the RICT program. The NRC SE for NEI 06-09,
Revision 0, states that this consideration is consistent with Section 2.3.5 of RG 1.177,

Revision 1. NEI 06-09, Revision 0-A, further states that sensitivity studies should be performed
on the base model prior to initial implementation of the RICT program on uncertainties which
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could potentially impact the results of a RICT calculation and that sensitivity studies should be
used to develop appropriate compensatory risk management actions (RMAs).

Regarding digital I&C, NRC staff notes the lack of consensus industry guidance for modeling
these systems for plant PRAs to be used in risk-informed applications. In addition, known
modeling challenges exist due to the lack of industry data for digital I&C components and the
complexities associated with modeling software failures including common cause software
failures. Given these needs and challenges, if the modeling of digital I&C system is included in
the Real-Time Risk (RTR) model, then address the following:

a) Provide the results of a sensitivity study on the structures, systems, or components
(SSCs) in the RICT program demonstrating that the uncertainty associated with
modeling the digital I&C system has inconsequential impact on the RICT calculations.

b) Alternatively, identify which LCOs are determined to be impacted by the digital 1&C
system modeling for which RMAs will be applied during a RICT. Explain and justify the
criteria used to determine what level of impact to the RICT calculation required additional
RMAs.

Question 08 — PRA Modeling of TS Functions

NEI 06-09, Revision 0-A, specifies that the LAR should confirm that the Configuration Risk
Management Program (CRMP) tools can be readily applied for each TSLCO within the scope of
the plant-specific RMTS submittal. Furthermore, this guidance specifies that where the SSCs
are not modeled in the PRA, and its impact cannot otherwise be quantified using conservative
or bounding approaches, the RMTS are not applicable and the existing frontstop completion
time would apply. Address the following with regard to the PRA modeling of TS functions:

a) The proposed TS LCOs identified in the LAR include 1&C associated with the reactor trip
system (RTS), or TS 3.3.1, and the engineered safety features actuation system
(ESFAS), or TS 3.3.2. Table E1-1 of Enclosure 1 of the LAR, explains that the SSCs for
the RTS functional units are mostly not explicitly modeled in the PRA and so a bounding
method for determining the RICT is proposed (i.e., Note 2 to the table). Comparatively,
many of the SSCs for the ESFAS functional units are shown to be modeled explicitly in
the PRA. In some cases, these two systems rely on the same SSCs, yet are treated
differently in the calculation of RICTs. Two specific cases are: 1) RTS TS 3.3.1
Functional Unit 9 Action 6 Pressurizer Pressure (Low) and ESFAS TS 3.3.2 Functional
Unit 1.d Action 19 Safety Injection (Pressurizer Pressure — Low); and 2) RTS TS 3.3.1
Functional Unit 13 Action 6 Steam Generator (SG) Water Level — Low Low and ESFAS
TS 3.3.2 Functional Units 6.c.(1) and 6.c.(2) Action 19 Auxiliary Feedwater (SG Water
Level — Low Low). In both of these cases it is stated that the RTS TS SSCs are not
explicitly modeled in the PRA (bounding method used) while it is stated for the
corresponding ESFAS TS that the SSCs are explicitly modeled in the PRA. The LAR
does not discuss how the RICT is determined for these situations. Address the
following:
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i Provide a description of the SSCs that are shared between the RTS and ESFAS,
and a description of how a RICT would be calculated when shared SSCs are
removed from service.

ii. For the two cases described above, provide an example RICT calculation from
removing the shared instrumentation from service and explain why these results
are bounding.

b) Referring to LAR Table E1-1, TS 3.3.2 Functional Unit 1.c Action 19 Safety Injection
(Containment Pressure — High 1), it is stated that this LCO is modeled with “logically
limiting events” that produce a conservatively bounding RICT. A similar description is
provided for TS 3.3.2 Functional Unit 1.e, Action 19 Safety Injection (Steam Line
Pressure — LOW). Identify the logically limiting events used to determine the RICTs for
these LCOs and explain how they are bounding.

c) Referring to LAR Table E1-1, TS 3.3.2 Functional Unit 4.c Action 19 Main Steam Line
Isolation (Containment Pressure — High 2), it is stated that this LCO is represented by a
“bounding surrogate” for the RICT calculation. Identify the surrogate and explain why it
is bounding.

d) Note 3 to LAR Table E1-1 states that “the [Harris] Fire PRA model does not credit
containment sprays or containment fan coolers.” LAR Table E1-1 proposes to apply the
RICT program to several TS 3.6.2.3 (Containment Spray and Cooling Systems) actions
but does not address whether bounding or surrogate analyses will be performed for the
Fire PRA when determining the RICT for these actions. Address the following:

i.  Provide justification for including the TS 3.6.2.3 actions in the RICT program.
The justification should describe the bounding or surrogate analyses that will be
used to calculate the Fire PRA contribution to the RICT. Also, explain how
containment sprays and containment fan coolers are modelled in the internal
events PRA.

ii. If justification cannot be provided in the response to item (i) above, then remove
these LCOs from the RICT program and provide an updated TS markup.

Question 09 — Treatment of Common Cause Failures for Planned Maintenance

NEI 06-09, Revision 0-A, states that no common cause failure (CCF) adjustment is required for
planned maintenance. The NRC SE for NEI 06-09, Revision 0, is based on conformance with
RG 1.177, Revision 1, "An Approach for Plant-Specific, Risk-Informed Decisionmaking:
Technical Specifications" (ADAMS Accession No. ML100910008). Specifically, SE Section 2.2
states that, “specific methods and guidelines acceptable to the NRC staff are [...] outlined in
RG 1.177 for assessing risk-informed TS changes.” SE Section 3.2 further states that
compliance with the guidance of RG 1.174, Revision 1, and RG 1.177, Revision 1, “is achieved
by evaluation using a comprehensive risk analysis, which assesses the configuration-specific
risk by including contributions from human errors and common cause failures.”
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The guidance in RG 1.177, Revision 1, Section 2.3.3.1, states, “CCF modeling of components is
not only dependent on the number of remaining in-service components but is also dependent on
the reason components were removed from service (i.e. whether for preventative or corrective
maintenance).” In relation to CCF for preventive maintenance, the guidance in RG 1.177,
Appendix A, Section A-1.3.1.1, states:

If the component is down because it is being brought down for maintenance, the CCF
contributions involving the component should be modified to remove the component and
to only include failures of the remaining components (also see Regulatory Position 2.3.1
of Regulatory Guide 1.177).

According to RG 1.177, Revision 1, if a component from a CCF group of three or more
components is declared inoperable, the CCF of the remaining components should be modified
to reflect the reduced number of available components in order to properly model the as-
operated plant. Address the following:

a) Explain how CCFs are included in the PRA model (e.g., with all combinations in the logic
models as different basic events or with identification of multiple basic events in the cut
sets).

b) Explain how the quantification and/or models will be changed when, for example, one
train of a 3x100 percent train system is removed for preventative maintenance and
describe how the treatment of CCF meets the guidance in RG 1.177, Revision 1, or
meets the intent of this guidance when quantifying a RICT.

Question 10 — Treatment of Common Cause Failures for Emergent Conditions

According to RG 1.177, Revision 1, if a component from a CCF group of three or more
components is declared inoperable, the CCF of the remaining components should be modified
to reflect the reduced number of available components in order to properly model the as-
operated plant. Attachment 2 of the LAR provides the proposed changes to the TSs.
Constraint r.d to TS Administrative Section 6.0 (Insert 4), which states:

For emergent conditions, if the extent of condition evaluation for inoperable SSCs is not
complete prior to exceeding the Completion Time, the RICT shall account for the
increased possibility of CCF by either:

1. Numerically accounting for the increased possibility of CCF in the RICT calculation;
or

2. RMAs not already credited in the RICT calculation shall be implemented that support
redundant or diverse SSCs that perform the function(s) of the inoperable SSCs, and,
if practicable, reduce the frequency of initiating events that challenge the function(s)
performed by the inoperable SSCs.

Regarding option 1 of constraint r.d, provide the following:
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a) Describe and justify how the numerical adjustment for increased possibility of CCF will
be performed, or

b) Confirm that numerically accounting for the increased possibility of CCF in the RICT
calculation will be performed in accordance with RG 1.177, Revision 1.

Question 11 — Real-Time Risk Model

Regulatory Position 2.3.3 of RG 1.174, Revision 3, states that the level of detail in the PRA
should be sufficient to model the impact of the proposed licensing basis change. The
characterization of the problem should include establishing a cause-effect relationship to identify
portions of the PRA affected by the issue being evaluated. Full-scale applications of the PRA
should reflect this cause-effect relationship in a quantification of the impact of the proposed
licensing basis change on the PRA elements.

Section 4.2 of NEI 06-09, Revision 0-A, describes attributes of the configuration risk
management tool (CRM). A few of these attributes are listed below:

¢ Initiating events accurately model external conditions and effects of out-of-service
equipment.

¢ Model translation from the PRA to a separate CRM tool is appropriate; CRM fault trees
are traceable to the PRA. Appropriate benchmarking of the CRM tool against the PRA
model shall be performed to demonstrate consistency.

e Each CRM application tool is verified to adequately reflect the as-built, as-operated
plant, including risk contributors which vary by time of year or time in fuel cycle or
otherwise demonstrated to be conservative or bounding.

o Application specific risk important uncertainties contained in the CRM model (that are
identified via PRA model to CRM took benchmarking) are identified and evaluated prior
to use of the CRM tool for RMTS applications.

e CRM application tools and software are accepted and maintained by an appropriate
quality program.

e The CRM tool shall be maintained and updated in accordance with approved station
procedures to ensure it accurately reflects the as-built, as-operated plant.

Enclosure 8 of the LAR describes the attributes of the RTR model, Harris’ “CRM” tool, for use in
RICT calculations. The LAR explains that the internal events, internal flooding events, and fire
events PRA models are maintained as separate models. The LAR also describes several
changes made to the PRA models to support calculation of configuration-specific risk and
mentions approaches for ensuring the fidelity of the RTR to the PRAs including RTR
maintenance, documentation of changes, and testing. With regards to development and
application of the RTR model, provide the following:
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a) Explain how any changes in success criteria based on seasonal variations are
accounted for in the RTR model for use in RICT calculations.

b) Confirm that out-of-service equipment will be properly reflected in the RTR model's
initiating event models as well as in the system response models. In the response,
specifically address how SSC unavailability assumed in system initiator event fault trees
are adjusted or accounted for in the RICT calculations to reflect the plant configuration.

c) Describe the process that will be used to maintain the accuracy of any pre-solved
cutsets with changes in plant configuration.

d) Describe the benchmarking activities performed to confirm consistency of the RTR
model results to the PRA Models of Record (MORSs)I results, including periodicity of RTR
updates compared to the MORs updates. Address each of the MORs (i.e., internal
events, internal flooding events, and internal fire events) in the response.

Question 12 — Key Assumptions and Uncertainties

The NRC staff SE to NEI 06-09, Revision 0-A, specifies that the LAR is to identify key
assumptions and sources of uncertainty and to assess/disposition each as to their impact on the
RMTS application. Enclosure 9 of the LAR describes the process for identifying key
assumptions and sources of uncertainties, and provides an assessment of each identified key
assumption and uncertainty. Item 8 in Table E9-1 identifies a modeling incompleteness where
an operator action to isolate the accumulators is not credited in the PRA. Based on the
description provided, it also appears that the risk impacts of not isolating the accumulators (i.e.,
insertion of nitrogen into the reactor coolant system) is not evaluated in the PRA. The
disposition to this item makes a commitment that the operator action to isolate the accumulators
will be incorporated into the PRA model prior to implementation of the RICT Program.

However, the disposition to ltem 8 does not explain whether the impacts of failure to isolate the
accumulators (i.e., insertion of nitrogen into the reactor coolant system) is or will be evaluated in
the PRA model. Clarify whether these impacts will or will not be evaluated in the PRA. If not,
either justify that this modeling incompleteness does not significantly impact the RICT
calculations or address how these impacts will be considered in the RICT program.

Question 13 — Key Assumptions and Uncertainties (LERF)

The NRC staff SE to NEI 06-09, Revision 0-A, specifies that the LAR is to identify key
assumptions and sources of uncertainty and to assess/disposition each as to their impact on the
RMTS application. Enclosure 9 of the LAR describes the process for identifying key
assumptions and sources of uncertainties, and provides an assessment of each identified key
assumption and uncertainty. The LAR indicates that plant-specific key assumptions and
modeling uncertainties from the internal events PRA documentation were considered, as well as
generic sources of uncertainty from EPRI Topical Report 1016737, “Treatment of Parameter
and Model Uncertainty for Probabilistic Risk Assessments” (December 2008). However, it is
unclear from the LAR whether the sources of modeling uncertainty (both plant-specific and
generic) were identified for the LERF PRA model. The NRC staff is also unclear of whether
there are any key assumptions that may be contributing to the relatively high conditional large
early release estimate for internal events. The NRC staff notes that generic modelling
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uncertainties for Level 2 PRAs are identified in EPRI Topical Report 1026511 (e.g., Table E-1),
“Practical Guidance on the use of Probabilistic Risk Assessment in Risk-Informed Applications
with a Focus on the Treatment of Uncertainty” (December 2012); however, LAR Enclosure 9,

Section 4.1 does not indicate these generic uncertainties were considered for the Level 2 PRA.

Considering the observations above, address the following:

a) Describe, separately for the internal events, internal flooding, and fire PRAs, the process
used to identify and evaluate key assumptions and sources of model uncertainty for the
Level 2 PRA models._Describe how this process aligns with guidance in NUREG-1855,
Revision 1, or other NRC-accepted methods.

b) Identify and describe any additional key sources of model uncertainty and related
assumptions associated with the Level 2 PRA models.

c) For those key sources of model uncertainty and related assumptions that could impact
the application identified under part (b):

i. Provide qualitative or quantitative justification that these key uncertainties and
assumptions do not cause the baseline PRA results to challenge the RG 1.174,
Revision 3, risk acceptance guidelines, collectively or individually.

ii. Provide qualitative or quantitative justification that these key uncertainties and
assumptions have no impact on the RICT calculations, or, if determined to have
a significant impact, consistent with the guidance in NEI 06-09, discuss the
RMAs for each key uncertainty and assumption that will be implemented to
minimize their potential adverse impact.

Question 14 — Identification of Compensatory Measures and RMAs

The NRC SE for NEI 06-09, Revision 0-A, states that the LAR will describe the process to
identify and provide compensatory measures and RMAs during extended completion times.
LAR Enclosure 12 identifies three kinds of RMAs (i.e., actions to provide increased risk
awareness and control, reduction of the duration of maintenance activities, and reduction of the
magnitude of risk increase). LAR Enclosure 12 also provides several examples of RMAs.
However, LAR Enclosure 12 does not describe what criteria or insights (e.g., important fire
areas, important operator actions) are used to determine what RMAs to apply in specific
instances. Provide the following:

a) Describe the criteria and insights (e.g., important fire areas, important operator actions)
that are used to determine the compensatory measures and RMAs to apply in specific
instances.

b) Explain how RMAs are identified for emergent conditions in which the extent of condition
evaluation for inoperable SSCs is not complete prior to exceeding the Completion Time
to account for the increased possibility of a CCF. Include explanation of if and how
these RMAs are different from other RMAs.
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Question 15 — Credit for FLEX Equipment and Actions

The NRC memorandum dated May 30, 2017, “Assessment of the Nuclear Energy Institute
16-06, ‘Crediting Mitigating Strategies in Risk-Informed Decision Making,” Guidance for Risk-
Informed Changes to Plants Licensing Basis” (ADAMS Accession No. ML17031A269), provides
the NRC'’s staff assessment of challenges to incorporating FLEX equipment and strategies into
a PRA model in support of risk-informed decision-making in accordance with the guidance of
RG 1.200, Revision 2.

With regards to equipment failure probability, in the May 30, 2017 memo, the NRC staff
concludes (Conclusion 8):

The uncertainty associated with failure rates of portable equipment should be considered in
the PRA models consistent with the ASME/ANS PRA Standard as endorsed by RG 1.200.
Risk-informed applications should address whether and how these uncertainties are
evaluated.

With regards to human reliability analysis, NEI 16-06, Section 7.5 recognizes that the current
human reliability analysis methods do not translate directly to human actions required for
implementing mitigating strategies. Sections 7.5.4 and 7.5.5 of NEI 16-06 describe such actions
to which the current human reliability analysis methods cannot be directly applied, such as:
debris removal, transportation of portable equipment, installation of equipment at a staging
location, routing of cables and hoses; and those complex actions that require many steps over
an extended period, multiple personnel and locations, evolving command and control, and
extended time delays. In the May 30, 2017 memo, the NRC staff concludes (Conclusion 11):

Until gaps in the human reliability analysis methodologies are addressed by improved
industry guidance, HEPs associated with actions for which the existing approaches are not
explicitly applicable, such as actions described in Sections 7.5.4 and 7.5.5 of NEI 16-06,
along with assumptions and assessments, should be submitted to NRC for review.

Section 2.3.4 of NEI 06-09, Revision 0-A, states that PRA modeling uncertainties shall be
considered in application of the PRA base model results to the RICT program. The NRC SE for
NEI 06-09, Revision 0, states that this consideration is consistent with Section 2.3.5 of

RG 1.177, Revision 1. NEI 06-09, Revision 0-A, further states that sensitivity studies should be
performed on the base model prior to initial implementation of the RICT program on
uncertainties which could potentially impact the results of a RICT calculation. The NRC staff
notes that the impact of model uncertainty could vary based on the proposed RICTs. NEI 06-
09, Revision 0-A, also states that the insights from the sensitivity studies should be used to
develop appropriate RMAs, including highlighting risk significant operator actions, confirming
availability and operability of important standby equipment, and assessing the presence of
severe or unusual environmental conditions.

Uncertainty exists in PRA modeling of FLEX, related to the equipment failure probabilities for
FLEX equipment used in the model, the corresponding operator actions, and pre-initiator failure
probabilities. Therefore, FLEX modeling assumptions can be key assumptions and sources of
uncertainty for RICTs proposed in this application.
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The LAR does not address whether FLEX equipment or actions have been credited in the PRA
models. However, the LAR to extend the allowed outage time for the Harris Essential Services
Chilled Water System (ESCWS) (ADAMS Accession No. ML19049A027) states that the internal
events PRA model was updated in 2017 to incorporate credit for FLEX equipment. To
understand the full characterization of the risk estimates to be used in the RICT Program,
address the following separately for the internal events PRA, internal flooding PRA, and fire

PRA:

a) Discuss whether the licensee has credited FLEX equipment or mitigating actions into the
Harris internal events, including internal flooding, or fire PRA models. If not
incorporated, no additional response is requested.

Summarize the supplemental equipment and compensatory actions, including FLEX
strategies, that have been quantitatively credited in the PRA models used to support this
application. Include discussion of whether the credited FLEX equipment is portable or
permanently installed equipment.

Regarding the credited equipment, address the following:

Discuss whether the credited equipment (regardless of whether it is portable or
permanently-installed) are like other plant equipment (i.e. SSCs with sufficient plant-
specific or generic industry data).

If all credited FLEX equipment is similar to other plant equipment credited in the PRA
(i.e. SSCs with sufficient plant-specific or generic industry data), responses to items ii
and iii below are not necessary.

. Discuss the data and failure probabilities used to support the modeling and provide

the rationale for using the chosen data. Discuss whether the uncertainties associated
with the parameter values are in accordance with the ASME/ANS PRA Standard as
endorsed by RG 1.200, Revision 2. Discuss how the failure rates/probabilities
assumed in the PRA for the FLEX equipment is consistent with the relevant plant-
specific evidence/operational experience.

Justify and provide results of LCO specific sensitivity studies that assess impact on
RICT due to FLEX equipment data and failure probabilities. Part of the response
should include the following:

1. Justify values selected for the sensitivity studies, including justification of why
the chosen values constitute bounding realistic estimates;

2. Provide numerical results on specific selected RICTs and discussion of the
results;

3. Describe how the results of the sensitivity studies will be used to identify RMAs
prior to the implementation of the RICT program, consistent with the guidance in
Section 2.3.4 of NEI 06-09, Revision 0-A.
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d) Regarding human reliability analysis, address the following:
i. Discuss whether any credited operator actions related to FLEX equipment contain
actions described in Sections 7.5.4 and 7.5.5 of NEI 16-06.

If any credited operator actions related to FLEX equipment contain actions described
in Sections 7.5.4 and 7.5.5 of NEI 16-06, answer either item ii or iii below.

ii. Justify and provide results of LCO specific sensitivity studies that assess impact from
the FLEX independent and dependent HEPs associated with deploying and staging
FLEX portable equipment on the RICTs proposed in this application. Part of the
response should include the following:

1.

Justify independent and joint HEP values selected for the sensitivity studies,
including justification of why the chosen values constitute bounding realistic
estimates;

Provide numerical results on specific selected RICTs and discussion of the
results;

Discuss composite sensitivity studies of the RICT results to the operator action
HEPs and the equipment reliability uncertainty sensitivity study provided in
response to item (c)(iii) above.

Describe how the source of uncertainty due to the uncertainty in FLEX operator
action HEPs will be addressed in the RICT program. Describe specific RMAs
being proposed, and how these RMAs are expected to reduce the risk
associated with this source of uncertainty.

iii. Alternatively, to item ii) above, provide the following discussion of the uncertainties
associated with supporting requirements (SR) HR-G3 and HR-G7 of ASME/ANS RA-
Sa-2009 to support detailed NRC review:

1.

4.

5.

The level and frequency of training that the operators and/or non-operators
receive for deployment of the FLEX equipment (performance shaping factor (a)
in SR HR-G3),

Performance shaping factor (f) in SR HR-G3, regarding estimates of time
available and time required to execute the response,

Performance shaping factor (g) in SR HR-G3 regarding complexity of detection,
diagnosis and decision making and executing the required response,

Performance shaping factor (h) in SR HR-G3 regarding consideration of
environmental conditions, and
Human action dependencies as listed in SR HR-G7.

e) The ASME/ANS RA-Sa-2009 PRA standard defines PRA upgrade as the incorporation
into a PRA model of a new methodology or significant changes in scope or capability
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that impact the significant accident sequences or the significant accident progression
sequences. Section 1-5 of Part 1 of ASME/ANS RA-Sa-2009 PRA Standard states that
upgrades of a PRA shall receive a peer review in accordance with the requirements
specified in the peer review section of each respective part of this Standard.

Provide an evaluation of the model changes associated with incorporating mitigating
strategies, which demonstrates that none of the following criteria is satisfied: (1) use of
new methodology, (2) change in scope that impacts the significant accident sequences
or the significant accident progression sequences, and (3) change in capability that
impacts the significant accident sequences or the significant accident progression
sequences.

Question 16 — Seismic CDF Estimate Input Parameters

Regulatory Guide (RG) 1.174, Revision 3, states that the acceptability of the engineering
analyses is determined by assessing the scope, level of detail, supporting technical analyses,
and plant representation. The NRC’s SE for NEI Topical Report NEI 06-09, Revision 0-A, states
that the “...Other sources of risk (i.e., seismic, other external events) must be quantitatively
assessed if they contribute significantly to configuration-specific risk.”

In Section 6.1.2 of Enclosure 4 to the LAR, the licensee discussed the plant-level high
confidence of low probability of failure (HCLPF), the median plant-level acceleration capacity
(am), and the composite variability in the plant-level acceleration capacity (Bc). However, the
licensee did not provide the actual values used to calculate the SCDF of 2.14E-06/year in
Section 6.1.4.

Provide the input parameters, HCLPF or am, and B, used to calculate the SCDF with
justification.

Question 17 — Bounding Seismic LERF Analysis

Section 2.3.1, Item 7, of NEI 06-09, Revision 0-A (ADAMS Accession No. ML12286A322),
states that the “impact of other external events risk shall be addressed in the RMTS program,”
and explains that one method to do this is by “performing a reasonable bounding analysis and
applying it along with the internal events risk contribution in calculating the configuration risk and
the associated RICT.” The NRC staff’'s SE for NEI 06-09 states that “[w]here PRA models are
not available, conservative or bounding analyses may be performed to quantify the risk impact
and support the calculation of the RICT.”

The LAR indicates that seismic PRA models are not available for Harris. Section 6.1 of
Enclosure 4 to the LAR, describes the approach taken to estimate the seismic CDF and LERF
for Harris using non-PRA information. The approach involves use of a plant level HCLPF
fragility curve for estimating seismic CDF and then uses the estimated seismic CDF value to
estimate a bounding seismic LERF value. Section 6.1.5 of Enclosure 4 to the LAR explains that
the seismic LERF was calculated using the ratio between the internal events CDF and LERF
with the following adjustment. The CDF and LERF associated with Steam Generator Tube
Rupture (SGTR) scenarios and Interfacing System loss of coolant accidents were first
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subtracted from the internal events CDF and LERF values before the ratio was calculated
because these scenarios are generally not important contributors to seismic risk. Using this
approach, the LAR presents an internal events LERF-to-CDF ratio of 3.5% and a bounding
seismic LERF value of 7.51E-08 per year. The LAR then states that because the estimated
seismic LEREF falls below the “1.0E-07 (per year) RG 1.174 screening criteria” a seismic LERF
penalty will not be added to change-in-LERF used to calculate RICTs.

As noted above, NEI 06-09, Revision 0-A as well as the corresponding NRC staff SE calls for a
“bounding analysis” when trying to address the impact of external hazards that cannot be
screened. NRC staff has generally observed that the LERF-to-CDF ratio for seismic events can
be significantly higher than the LERF-to-CDF ratio for internal events and is typically much
higher than 3.5% due to the unique nature of seismically-induced failures. It is unclear that the
estimated seismic LERF based on a LERF-to-CDF ratios of 3.5% can be considered a bounding
value. (Also, the LAR states that seismic LERF falls below RG 1.174 screening criterion of
1.0E-07 per year, but NRC staff is not aware of guidance in RG 1.174 that could be viewed as
LERF screening criteria.) Therefore, address the following:

a) Justify that the seismic LERF provided in the LAR to support RICT calculations for the
Harris is bounding. Include the rationale for deriving seismic CDF to LERF ratio using
the internal events LERF to CDF ratio is bounding for seismically induced events, given
that random events in an internal events PRA do not capture seismically-induced failures
that may uniquely contribute to seismic LERF.

b) If the approach to estimating seismic LERF cannot be justified as bounding for this

application in response to part (a) above, then provide, with justification, the bounding
seismic LERF “penalties” for use in RICT calculations.

Question 18 — High Winds PRA

The NRC staff SE to NEI 06-09, Revision 0, states “In order to support the RMTS, the plant-
specific CRMP must include the capability to assess LERF, and must include a quantified
assessment of all significant sources of risk (i.e., external events and fires) which can be
impacted by changes to the plant configuration. Where PRA models are not available,
conservative or bounding analyses may be performed to quantify the risk impact and support
the calculation of the RICT. Sources of risk shown to be insignificant or unaffected by changes
in plant configurations may be neglected in the RICT calculations. This assures that the RICT is
calculated with appropriate consideration of all potentially significant sources of risk.”

Enclosure 4 of the LAR provides a qualitative assessment of the high winds hazard and screens
this hazard from inclusion in the RICT calculations. Specifically, hurricanes are screened as not
applicable to the RICT Program, straight line winds are stated to already be included in the
internal events PRA, and tornadoes are screened based on the design basis for Harris meeting
the 1975 Standard Review Plan criteria. However, the NRC staff is aware that a high wind PRA
has been developed for Harris. In the LAR dated February 18, 2019 for ESCWS allowed
outage time, the licensee explains that this PRA was peer reviewed in 2015 and the four finding
F&Os subsequently dispositioned. The ESCWS LAR also reports a high winds CDF of
2.14E-06 per year and LERF of 2.24E-07 per year. The NRC staff notes that these CDF and
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LERF values are comparable to those reported in the TSTF-505 LAR for internal events and for
internal flooding events. Based on the CDF results reported for the High Wind PRA being
greater than 1E-06 per year, the NRC staff’s concern is that there are potentially high winds
vulnerabilities that could impact the RICT calculations. In light of this concern, address the
following:

a) Provide justification for not including the High Wind PRA in the RICT Program. The
justification should discuss vulnerabilities to SSCs credited in the PRA, include the
results of a sensitivity study that evaluates the impact of high winds on the RICT
estimates provided in Table E1-2 of the LAR (especially for those SSCs for which the
estimated RICT is less than 30 days), and discuss if RMAs are needed to protect against
vulnerabilities.

b) If justification cannot be provided to exclude the High Wind PRA from the RICT Program,

incorporate the High Wind PRA into the RICT Program and provide applicable updated
LAR sections (e.g., Enclosures 1, 2,4, 5, 7, 9).

Question 19 — Manual Actuations

The LAR is a risk-informed request to modify Harris, Units 1 Technical Specification consistent
with the approach approved in TSFT-505 Revision 2. In Section 3.1.2.3 “Evaluation of
Instrumentation and Control Systems” of the TSTF-505, Revision 2, Model Application, the NRC
clarifies the basis of the staff's SE is to consider “a number of potential plant conditions allowed
by the new TSs” and to consider “what redundant or diverse means were available to assist the
licensee in responding to various plant conditions.” The TSTF-505, Revision 2, states that at
least one redundant or diverse means (e.g., other automatic features or manual action) to
accomplish the safety functions (e.g., reactor trip, safety injection, or containment isolation)
remain available during the use of the RICT.

In addition, the RG1.174 Revision 2 (ADAMS Accession No. ML100910006) states the licensee
should “assess whether the proposed LB change meets the defense-in-depth principle” by not
over-relying on programmatic activities as compensatory measures associated with the change
in the LB. The RG1.174, Revision 3, further elaborates that human actions (e.g., manual system
actuation) are considered as one type of compensatory measure.

In Section 5, “MAINTAINING DEFENSE-IN-DEPTH?”, of the LAR Enclosure 1 “List of Revised
Required Actions to Corresponding PRA Functions” the licensee identifies the diverse means
for each affected 1&C function under each postulated accident. A number of diverse means are
identified solely as “manual actuation”.

Please confirm that these “manual actuations” identified in Section 5 are modeled in PRA,
defined in Harris operation procedures to which operators are trained, and describe how the
times associated with these actions are evaluated as adequate.

In addition, the licensee does not provide diverse means for the following functional units:

1. LCO 3.3.1 FUNCTIONAL UNIT 21. Automatic Trip and Interlock Logic
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2. LCO 3.3.2 FUNCTIONAL UNIT 1. Safety Injection b. Automatic Actuation Logic and
Actuation Relays

3. LCO 3.3.2 FUNCTIONAL UNIT 2. Containment Spray b. Automatic Actuation Logic and
Actuation Relays

4, LCO 3.3.2 FUNCTIONAL UNIT 3. Containment Isolation a. Phase “A” Isolation 2)
Automatic Actuation Logic and Actuation Relays

5. LCO 3.3.2 FUNCTIONAL UNIT 3. Containment Isolation b. Phase “B” Isolation 2)
Automatic Actuation Logic and Actuation Relays

6. LCO 3.3.2 FUNCTIONAL UNIT 4. Main Steam Line Isolation b. Automatic Actuation
Logic and Actuation Relays

7. LCO 3.3.2 FUNCTIONAL UNIT 5. Turbine Trip and Feedwater Isolation a. Automatic
Actuation Logic and Actuation Relays

8. LCO 3.3.2 FUNCTIONAL UNIT 6. Auxiliary Feedwater b. Automatic Actuation Logic and
Actuation Relays

9. LCO 3.3.2 FUNCTIONAL UNIT 7. Safety Injection Switchover to Containment Sump a.
Automatic Actuation Logic and Actuation Relays

10. LCO 3.3.2 FUNCTIONAL UNIT 8. Containment Spray Switchover to Containment Sump
a. Automatic Actuation Logic and Actuation Relays

Question 20 — Functional Trip Capability

The TSTF-505, Revision 2, excludes loss of function conditions (e.g. trip capability is not
maintained) from the risk informed completion time program. FUNCTIONAL UNIT 6.fin TS
TABLE 3.3-3 starts the motor driven auxiliary feedwater pumps by loss of both main feedwater
pumps. Per TS TABLE 3.3-3 and Updated Final Safety Analysis Report (UFSAR), 7.3.1.3.3,
“Auxiliary Feedwater System”, this functional unit has one channel per main feedwater pump,
and both channels for both pumps are required to initiate the motor driven auxiliary feedwater
pump starting signal. Please confirm under ACTION 15, the FUNCTIONAL UNIT 6.fin TS
TABLE 3.3-3 still maintains its trip capability.

Question 21 — Direct Current (DC) Bus Loads

Harris UFSAR Chapter 8 does not include information on the loads associated with each DC
bus. Please provide the load listing and the associated load rating for each bus, particularly, the
electrical loads associated with turbine driven auxiliary feedwater, emergency diesel generators,
and power operated relief valves. This information is needed to support the evaluation of loss of
function.

Question 22 — Dedicated Shutdown Diesel Generator

It is not clear from the information provided in Harris UFSAR as to how the Dedicated Shutdown
DG (DS DG) is capable of achieving and maintaining hot shutdown conditions. Please make
available the necessary documents for review, and be prepared to discuss the loads associated
with DS DG (MCC 1D23) and various operator actions required to achieve and maintain the
plant in shutdown mode (e.g., manual power operated relief valve, backup power to charger B,
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power to cooling support systems, operation of turbine driven auxiliary feedwater, etc.). In
addition, the staff would like to discuss the fuel supply, and the mode of cooling of the DS DG,
including duration of availability of the cooling supply. This information is needed to evaluate
the impact of interfaces systems’ unavailability to the DS DG operability.

Question 23 — Operations Administrative Requirements

Enclosure 12 to the LAR provides examples of RMAs. RMAs will be governed by plant
procedures for planning and scheduling maintenance activities. Plant procedure OMM-001,
“Operations Administrative Requirements,” prohibits elective maintenance on SSCs (e.g., no
preventive repairs of the emergency service water pump that supports the cooling of EDG-A
when EDG-B is inoperable due to TS). The NRC staff needs to examine examples of OMM-001
and discuss these examples with the responsible Harris staff.

Question 24 — Battery Chargers

For Harris 3.8.3.1 condition d, the DC bus is not energized by the battery. Under the condition
of loss of offsite power, the affected alternating current (AC) division is lost, and the battery
chargers cannot be relied upon. However, for all other initiators generating safety injection
signal, the battery charger can provide power to the associated DC bus if it has enough
capacity. Please provide the information demonstrating that the battery chargers can provide
the required safety injection loads, as well as how these chargers are modeled in the PRA.

Question 25 — Electrical Defense-in-Depth

Example RMAs to ensure that a reasonable balance of defense-in-depth is maintained, are
discussed in Enclosure 12 Section 7 of LAR. The NRC staff needs to discuss with Harris staff
the RMAs associated with the following TS conditions with a focus on maintaining and assuring
the defense-in- depth requirements for various electrical TS actions. Examples of information
requested include, deferred preventive maintenance/surveillance, and actions designed to
increase confidence in redundant and backup systems for defense-in-depth purposes.

TSTF 3.8.1.1 Condition a
TSTF 3.8.1.1 Condition b
TSTF 3.8.1.1 Condition ¢
TSTF 3.8.2.1

TSTF 3.8.3.1 Condition a
TSTF 3.8.3.1 Condition ¢
TSTF 3.8.3.1 Condition d

@ 00T

Question 26 — Plant Operational Modes 3 and 4

There are cases when RICT is evaluated for TS actions that are applicable to plant operational
modes 3 and 4 (e.g., Harris TS 3.8.2.1). RICT is generally applicable to modes 1 and 2 which is
modeled in PRA when cooling is through the steam generators. Please clarify if and how LCO
actions and related RICT, if any, are considered for modes 3 and 4.





-21 -

Question 27 — Estimated RICT Values

Enclosure 12 to the LAR contains the approximate values of RICT for the electrical TS required
actions. The actual RICT is calculated using CRMP. There could be a range of RICT values
depending on different plant configuration. Please provide the RICT values for the Harris TS
associated with all electrical power systems. Please provide the possible ranges of RICT
considering the best and the worst configurations that could be anticipated.

Question 28 — Electrical Source and Load Models

Table E1-1 of LAR identifies the corresponding PRA functions for in-scope TS. In order to
ensure that the PRA models associated with electrical sources and loads are consistent with the
LCO requirements, the NRC staff requests a demonstration of PRA models for the following
electrical systems, and an examination of the associated PRA system notebooks:

e Each of the two DC divisions.

e Each of the two emergency AC divisions including the support systems.

e Each of the two EDGs including the supporting fuel transfer, cooling and ventilation
systems.

e The Dedicated Shutdown Diesel Generator including non-skid support system if any.

e 480 VAC loads associated with DS DG.

Question 29 — Electrical Power Systems

RICT associated with each TS action is evaluated by disabling the associated equipment in the
PRA model. In some cases, such re-evaluation is not a straightforward undertaking. For
example, in TS 3.9.1.1 condition d, with two offsite power inoperable, the plant may be placed in
hot shutdown with EDGs feeding the two emergency buses. The NRC staff needs to have a
discussion and an explanation of how the PRA models are “manipulated” to assess the impact
due to the following TS changes:

e TSTF 3.8.1.1 Condition d
e TSTF 3.8.1.1 Condition ¢
e TSTF 3.8.2.1

e TSTF 3.8.3.1 Condition c

Question 30 — LCO Actions

Based on the design success criteria provided in the LAR, Table E1-1 lists each Harris TS
Action to which the RICT Program is proposed to be applied. It appears that some LCO Actions
may constitute a loss of function. Provide a technical basis for why the action that follows does
not constitute a loss of function, or alternatively, remove it from the scope of the RICT program.

LCO 3.6.2.3, “Containment Cooling System”
Action b: With both trains of the above required containment fan coolers inoperable
and both Containment Spray Systems OPERABLE, restore at least one
train of fan coolers to OPERABLE status within 72 hours...
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and

LCO 3.3.2, “Engineered Safety Features Actuation System Instrumentation”
Functional Unit 6.f, “Trip of All Main Feedwater Pumps Start Motor-Driven Pumps”

Action 15:  With the number of OPERABLE channels one less than the Total Number

of Channels, operation may proceed until performance of the next required
CHANNEL OPERATIONAL TEST provided the inoperable channel is
placed in the tripped condition within 1 hour.
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internal events, internal flooding, fire PRAs, and the risk-informed approach for establishing
extended completion times. The areas of focus for the regulatory audit are the information
contained in the licensee’s submittal, the enclosed audit information needs, and all
associated and relevant supporting documentations (e.g., methodology, process
information, calculations). The relevant supporting documents are identified below.

V. INFORMATION AND OTHER MATERIAL NECESSARY FOR THE REGULATORY
REMOTE AUDIT

The NRC audit team will require access to licensee’s personnel knowledgeable of the
technical aspects of the LAR and the relevant PRA models (i.e., fire, internal events,
internal flood) documentation and procedures used to support the LAR. The following
should be available to the audit team:

Documents

1. Most recent PRA peer review reports (full-scope and focused-scope); facts and
observations closure reports

2. Draft or final RICT program procedures (e.g., Risk Management Actions, PRA
Functionality Determination, Recording Limiting Conditions for Operation)

3. Documentation of changes to the PRA models, with justification of upgrades/PRA
maintenance, since 2017 that are not associated with the resolutions of closed
facts and observations.

4. Uncertainty notebooks for the Harris internal events, internal flooding, and fire
PRAs related to PRA model assumptions and sources of uncertainty

5. Documentation of review of PRA model assumptions and sources of uncertainty
and identification of key assumptions and sources of uncertainty for the application
identified in the LAR.

6. PRA notebooks for the modeling of FLEX equipment and FLEX human error
probabilities, if credited in the PRA

7. Plant and PRA configuration control procedures

8. Documentation supporting the development and benchmarking against the PRA of
the real-time risk tool

9. Documentation supporting the example RICT calculations presented in Table E1-2
of Enclosure 1 of the LAR

10. OMM-001, “Operations Administrative Requirements”

11. Single line diagrams of electrical power distribution systems

12. Load list with load rating for each bus

13. Reactor trip system automatic trip and interlock logic description and schematics

14. ESFAS automatic actuation logic and actuation relays description and schematics

15. Example fault trees for reactor trip and ESFAS instrumentation and controls
functions

16. Lists of manual actuation operation handbooks or procedures

Demonstrations and Discussions

Real-Time Risk tool

Example of RICT calculation

Example of Risk management action determination
Example of PRA functional definition, development, and use

PN



5. Describe modeling of the instrumentation and controls limiting conditions for
operation in the PRA

6. PRA modeling of the electrical TS conditions in the LAR with associated equipment
and support structures, systems, or components

7. Risk management actions examples for electrical TS conditions

8. Modes of operation applicable to RICT program for certain electrical TS conditions as
identified in the audit questions

9. Estimated RICT values for electrical TS conditions

10. Audit questions (Attachment 2)

V. AUDIT TEAM

The following are members of the NRC audit team:

e Tanya Hood, Project Manager, (Tanya.Hood@nrc.gov)

Tony Nakanishi, Team Leader, Reliability and Risk Analyst,
(Tony.Nakanishi@nrc.gov)

Mihaela Biro, Reliability and Risk Analyst, (Mihaela.Biro@nrc.gov)

Sunwoo Park, Reliability and Risk Analyst, (Sunwoo.Park@nrc.gov)

Todd Hilsmeier, Reliability and Risk Analyst, (Todd.Hilsmeier@nrc.gov)

Ming Li, Electronics Engineer, (Ming.Li@nrc.gov)

Khoi Nguyen, Electrical Engineer, (Khoi.Nguyen@nrc.gov)

Andrea Russell, Safety and Plant Systems Engineer, (Andrea.Russell@nrc.gov)
Wesley Wu, Reliability and Risk Analyst, (De.Wu@nrc.gov)

Mohamad A Azarm, Contractor, Energy Research, Inc. (mazarm@iesscorp.com)
Steve Short, Contractor, Pacific Northwest National Laboratory
(Steve.Short@pnnl.gov)

VL SPECIAL REQUESTS

The NRC staff would like access to the documents listed above in Section IV through an
online portal that allows the NRC staff and contractors to access documents remotely via
the internet at least 1 week prior to the start of the audit. NRC staff and contractors’ access
to the online portal should be terminated upon issuance of the audit summary discussed in
Section VII of this audit plan.

The following conditions associated with the online portal must be maintained throughout
the duration that the NRC staff and contractors have access to the online portal:

e The online portal will be password-protected, and separate passwords will be
assigned to the NRC staff and contractors who are participating in the audit.

e The online portal will be sufficiently secure to prevent the NRC staff and contractors
from printing, saving, downloading, or collecting any information on the online portal.

e Conditions of use of the online portal will be displayed on the login screen and will
require acknowledgement by each user.

User name and password information should be provided directly to the NRC staff and
contractors. The NRC project manager will provide the licensee the names and contact
information of the NRC staff and contractors who will be participating in the audit. All other
communications should be coordinated with the NRC project manager.



VIL LOGISTICS

The remote audit will be held from June 22, 2020 through June 26, 2020. If requested, the
audit team will conduct a telephone conference with the licensee for the purposes of
introducing the team, discussing the scope of the audit, and describing the information to
be made available on the online portal. The NRC staff acknowledges the potential for the
proprietary nature of some of the information requested. It will be handled appropriately
throughout the audit. The NRC staff will take notes that will be marked as proprietary and
will not remove hard copies or copy electronic files. NRC project manager will coordinate
any changes to the audit schedule and location with the licensee. A proposed agenda and
the questions for the audit are attached to this audit plan.

Vill. DELIVERABLES

An audit summary, which may be public, will be prepared within 90 days of the completion
of the audit. If the NRC staff identifies information during the audit that is needed to support
its regulatory decision, the staff will issue RAls to the licensee.

Tanya E. Hood

Project Manager

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
11555 Rockville Pike

Rockville, Maryland 20852-2738
301-415-1387

Tanya.Hood@nrc.gov
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