UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION I
245 PEACHTREE CENTER AVENUE NE, SUITE 1200
ATLANTA, GEORGIA 30303-1257

July 28, 2014

Cheryl A. Gayheart

Vice President

Joseph M. Farley Nuclear Plant

Southern Nuclear Operating Company, Inc.
7388 North State Highway 95

Columbia, AL 36319

SUBJECT: JOSEPH M. FARLEY NUCLEAR PLANT — NRC COMPONENT DESIGN BASES
INSPECTION REPORT 05000348/2014007 AND 05000364/2014007

Dear Mrs. Gayheart:

On June 6, 2014, the U.S. Nuclear Regulatory Commission (NRC) completed an inspection at

your Joseph M. Farley Nuclear Plant Units 1 and 2 and discussed the results of this inspection

with you and other members of your staff. The team re-exited via telephone on July 23, 2014,

with you and other members of your staff. Inspectors documented the results of this inspection
in the enclosed inspection report.

NRC inspectors documented seven findings of very low safety significance (Green) in this
report. All of these findings involved violations of NRC requirements. Additionally, NRC
inspectors documented one Severity Level IV violation with no associated finding.

If you contest the violations or significance of these violations, you should provide a response
within 30 days of the date of this inspection report, with the basis for your denial, to the U.S.
Nuclear Regulatory Commission, ATTN: Document Control Desk, Washington DC 20555-0001;
with copies to the Regional Administrator, Region Il; the Director, Office of Enforcement, U.S.
Nuclear Regulatory Commission, Washington, DC 20555-0001; and the NRC resident inspector
at the Joseph M. Farley Nuclear Plant.

If you disagree with a cross-cutting aspect assignment in this report, you should provide a
response within 30 days of the date of this inspection report, with the basis for your
disagreement, to the Regional Administrator, Region II; and the NRC resident inspector at the
Joseph M. Farley Nuclear Plant.
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In accordance with Title 10 of the Code of Federal Regulations 2.390, “Public Inspections,
Exemptions, Requests for Withholding,” of the NRC's "Rules of Practice," a copy of this letter, its
enclosure, and your response (if any) will be available electronically for public inspection in the
NRC Public Document Room or from the Publicly Available Records (PARS) component of
NRC's Agencywide Document Access and Management System (ADAMS). ADAMS is
accessible from the NRC Web site at http://www.nrc.gov/reading-rm/adams.html (the Public
Electronic Reading Room).

Sincerely,

/RA/

Rebecca L. Nease, Chief
Engineering Branch 1
Division of Reactor Safety

Docket Nos.: 50-348, 50-364
License No.: NPF-2, NPF-8

Enclosure: Inspection Report 05000348/2014007; and 05000364/2014007
w/Attachment: Supplementary Information

cc: Distribution via Listserv
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SUMMARY

IR 05000348/2014007 and 05000364/2014007; 05/05/2014 — 06/06/2014; Joseph M. Farley
Nuclear Plant, Units 1 and 2; Component Design Bases Inspection.

This inspection was conducted by a team of five Nuclear Regulatory Commission (NRC)
inspectors from Region Il and Region 11, and two NRC contract personnel. One traditional
violation, and seven Green non-cited violations (NCVs) were identified. The significance of
inspection findings is indicated by their color (Green, White, Yellow, Red) using the NRC
Inspection Manual Chapter (IMC) 0609, “Significance Determination Process,” dated June 2,
2011. Cross-cutting aspects are determined using IMC 0310, “Components Within the Cross
Cutting Areas,” dated December 19, 2013. All violations of NRC requirements are dispositioned
in accordance with the NRC’s Enforcement Policy, dated July 9, 2013. The NRC's program for
overseeing the safe operation of commercial nuclear power reactors is described in NUREG-
1649, “Reactor Oversight Process,” Revision 5, dated February 2014.

Cornerstone: Mitigating Systems

Green. The team identified a Green non-cited violation of 10 CFR Part 50, Appendix B,
Criterion V, “Instructions, Procedures, and Drawings,” for the licensee’s failure to
perform an adequate operability evaluation following the discovery that the component
cooling water miscellaneous user isolation valves would not isolate the safety-related
piping from the non-safety related portion. The licensee entered the issue into their
corrective action program as condition report 823056. In 2013, the valve actuators were
modified from air to open and close, to a spring to close design so this is not a current
operability issue.

The team determined that the failure to perform an adequate operability evaluation as
required by NMP-AD-012, “Operability Determinations and Functionality Assessments,”
was a performance deficiency. The performance deficiency was determined to be more
than minor because it was associated with the Mitigating Systems cornerstone attribute
of Equipment Performance and adversely affected the cornerstone objective of ensuring
the availability, reliability, and capability of systems that respond to initiating events to
prevent undesirable consequences. Specifically, the inspectors had reasonable doubt
on the past operability of component cooling water because the operability evaluation
relied on assumptions that were not correct, regarding the ability to establish make-up
water to the on-service component cooling water train. The team performed a
significance screening of this finding using the guidance provided in IMC 0609,
“Significance Determination Process,” Attachment 0609.04, “Initial Characterization of
Findings.” The team determined the finding required a detailed risk evaluation in
accordance with Exhibit 2, "Mitigating Systems Screening Questions," and Exhibit 4,
"External Event Screening Questions.” A risk analysis was completed by a regional
senior reactor analyst in accordance with the guidance of NRC IMC 0609 Appendix A. A
bounding analysis was performed using Farley site specific seismic data and a
conditional core damage probability determined using the NRC Farley SPAR PRA
model. In addition, NUREG/CR6544 and NUREG/CR4550 show SSC fragility data for
generic component types. From Table 1 Generic Seismic Fragilities the data shows that
offsite power would be affected at 0.3G, electrical equipment and large flat bottomed
storage tanks at approx. 1G, heat exchangers at 1.9 G with motor driven pumps at 2.0 G
and piping at 3.8G. The major analysis assumptions included: a one year exposure
period, no credit for the reactor coolant pump (RCP) shutdown seals, the performance
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deficiency was assumed to result in lowering surge tank level and subsequent common
cause failure of all three CCW pumps with no recovery, and the miscellaneous header
piping and components were assumed to fail from a seismic event of magnitude 0.3 —
0.5 G. The dominant sequence was a loss of RCP seal cooling resulting in an RCP
seal LOCA caused by loss of CCW. The risk was mitigated by the low frequency of the
seismic initiating event. The analysis determined that the risk increase due to the
performance deficiency was an increase in core damage frequency of < 1E-6/year, a
GREEN finding of very low safety significance. The team did not identify a cross-cutting
aspect associated with this finding because this performance deficiency was not
indicative of present licensee performance. (Section 1R21.2b.1)

Green. The team identified a Green non-cited violation of 10 CFR Part 50, Appendix B,
Criterion 111, “Design Control,” for the licensee’s failure to demonstrate compliance with
IEEE 308-1971 for the required independence of 120V vital AC distribution system
channels. The licensee entered the issue into their corrective action program as
condition report 820528 and performed an immediate determination of operability and
determined that the inverters were operable but non-conforming.

The team determined that the failure to conform to the independence requirements of
IEEE 308-1971, to which the licensee was committed, was a performance deficiency.
The performance deficiency was determined to be more than minor because it was
associated with the Mitigating Systems cornerstone attribute of Equipment Performance
and adversely affected the cornerstone objective to ensure the availability, reliability, and
capability of systems that respond to initiating events to prevent undesirable
consequences. Specifically, the finding resulted in a condition where there was a
reasonable doubt of the operability of the 120V vital AC distribution system channels. In
addition, the performance deficiency is similar to example 3j of IMC 0612, Appendix E,
“Examples of Minor Issues.” The team determined that the finding was of very low
safety significance (Green) because it was not a design deficiency resulting in the loss of
functionality or operability. The team did not identify a cross-cutting aspect associated
with this finding because this performance deficiency is not indicative of present licensee
performance. (Section 1R21.2b.2)

Green. The team identified a Green non-cited violation of 10 CFR 50, Appendix B,
Criterion XVI, “Corrective Action,” for the licensee’s failure to promptly correct a lack of
documented verification and validation for time critical operator actions which are inputs
into design basis plant safety analyses. The licensee entered the issue into their
corrective action program as condition report 823401. Initial time validations of the more
limiting time critical operator actions have been completed and the remaining Updated
Final Safety Analysis Report (UFSAR) described time critical operator actions have been
identified and scheduled for validation.

The team determined the licensee’s failure to promptly correct a lack of documented
verification and validation for time critical operator actions, which are inputs into design
basis plant safety analysis was a performance deficiency. The performance deficiency
was determined to be more than minor because it was associated with the Mitigating
Systems cornerstone attribute of Design Control and adversely affected the cornerstone
objective to ensure the availability, reliability, and capability of systems that respond to
initiating events to prevent undesirable consequences. Specifically, the programmatic
failure to ensure design basis operator actions could be accomplished within required
time limits could impact the availability and capability of systems that respond to initiating
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events and result in unanalyzed plant conditions. The team determined that the finding
was of very low safety significance (Green) because it was not a design deficiency
resulting in the loss of functionality or operability. The team determined this finding was
associated with the cross-cutting aspect of Evaluation in the area of Problem
Identification and Resolution because following the identification of this deficiency in
2012, the licensee did not adequately evaluate the current operability for mitigating
SSCs reliant upon these time critical operator actions described in the UFSAR. [P.2]
(Section 1R21.2b.3)

Green. The team identified a Green non-cited violation of 10 CFR Part 50, Appendix B,
Criterion V, “Instructions, Procedures, and Drawings,” for the licensee’s failure to include
an appropriate acceptance criterion for ultimate heat sink (UHS) temperature in
surveillance procedures. Specifically, the acceptance criterion did not account for
instrument uncertainty. The licensee entered the issue into their corrective action
program as condition report 810638. As an immediate corrective action, the licensee
established an action tracking item for control room operators to declare UHS inoperable
if indicated temperature exceeded 90 degrees Fahrenheit. In addition, the licensee
performed a historic review and did not find an example where the technical
specifications (TS) temperature limit of 95 degrees Fahrenheit was exceeded.

The team determined the failure to include appropriate acceptance criterion for UHS
temperature in surveillance procedures was a performance deficiency. The performance
deficiency was determined to be more than minor because it was associated with the
Mitigating Systems cornerstone attribute of Equipment Performance and adversely
affected the cornerstone objective of ensuring the availability, reliability, and capability of
the UHS system to respond to initiating events to prevent undesirable consequences.
Specifically, the failure to account for UHS temperature instrument uncertainty was
significant enough to require revision of the associated surveillance procedures to
ensure the validity of heat exchanger performance calculations and compliance with TS
limits. The team determined the finding was of very low safety significance (Green)
because it was not a design deficiency resulting in the loss of functionality or operability.
The team did not identify a cross-cutting aspect associated with this finding because it is
not indicative of present licensee performance. (Section 1R21.2b.4)

Green. The team identified a Green non-cited violation of 10 CFR 50.55a(f), "Inservice
testing requirements," subsection (4), American Society of Mechanical Engineers
Operation and Maintenance of Nuclear Power Plants code, Subsection ISTC-5221,
“Check Valves,” with two examples for the licensee’s failure to incorporate adequate
acceptance criteria for testing safety-related check valves into the procedures. The
licensee entered both examples into their corrective action program as condition reports
816150 and 816303. A review of past pump data and testing indicated the check valves
caused no degradation to the high-head safety injection system.

The team determined the failure to establish acceptance criteria that demonstrates
closure of safety-related check valves was a performance deficiency. The performance
deficiency was determined to be more than minor because it was associated with the
Mitigating Systems cornerstone attribute of Design Control and adversely affected the
cornerstone objective of ensuring the availability, reliability, and capability of systems
that respond to initiating events to prevent undesirable consequences. Specifically,
testing Unit 1 & 2 refueling water storage tank (RWST) supply to charging header check
valves (Q1/2E21V026) using an acceptance criterion of boric acid tank pump discharge
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pressure greater than 80 psig (normally 115+ psig) with no change in boric acid tank
level, may have resulted in the check valves not seating and allowed reverse flow to the
RWST. In addition, using an acceptance criterion of no reverse rotation of the charging
pump impeller when testing the Unit 1 & 2 charging pump mini-flow check valves
(Q1/2E21V0121) and Unit 1 & 2 charging pump discharge check valves
(Q1/2E21V0122) may result in the check valves not seating and challenge high head
safety injection flow. The team determined that the finding was of very low safety
significance (Green) because it was not a design deficiency resulting in the loss of
functionality or operability. The team did not identify a cross-cutting aspect associated
with this finding because it is not indicative of present licensee performance.

(Section 1R21.2b.5)

Green. The team identified a Green non-cited violation of 10 CFR 50.55a(f), “Inservice
testing requirements,” subsection (4), American Society of Mechanical Engineers
Operation and Maintenance of Nuclear Power Plants code, Subsection ISTC-1300,
“Valve Categories,” for the licensee’s failure to categorize Unit 1 & 2 charging pump
suction isolation valves (LCV115 B &D ), and Unit 1 & 2 refueling water storage tank
(RWST) supply to charging header check valves (Q1/2E21V026) as Class “A” for which
seat leakage is limited to a specific maximum amount in the closed position.
Specifically, the licensee’s inservice testing program did not test safety-related valves to
ensure they could perform their safety function in the closed direction and meet seat
leakage requirements. The licensee entered the issue into their corrective action
program as condition reports 823022 and 815699. A review of past pump data indicated
the valve held against system pressure and would not allow a significant reverse flow.

The team determined that failure of the licensee to properly categorize LCV115 B & D
and QV026 in their inservice testing program to ensure they could perform their safety
function was a performance deficiency. The performance deficiency was determined to
be more than minor because it was associated with the Mitigating Systems cornerstone
attribute of Design Control and adversely affected the cornerstone objective of ensuring
the availability, reliability, and capability of systems that respond to initiating events to
prevent undesirable consequences. Specifically, the licensee failed to properly
categorize valves as Category “A” resulting in failure to leak test the valves to ensure
reverse flow of containment sump water to the RWST did not result in exceeding the
plant’s post accident dose rate limits. The team determined the finding was of very low
safety significance (Green) because it was not a design deficiency resulting in the loss of
functionality or operability. The team did not identify a cross-cutting aspect associated
with this finding because it is not indicative of present licensee performance.

(Section 1R21.2b.6)

Severity Level V. The team identified a Severity Level (SL) IV non-cited violation of

10 CFR 50.71, “Maintenance of Records, Making of Reports,” for the licensee’s failure to
update the Updated Final Safety Analysis Report (UFSAR). Specifically, the UFSAR
was not updated to reflect the analysis requested by the NRC in GL 2008-01, “Managing
Gas Accumulation in Emergency Core Cooling, Decay Heat Removal, and Containment
Spray Systems.” The licensee entered the issue into the corrective action program as
condition report 823270.

The team determined the failure to update the UFSAR with the analyses performed for
GL 2008-01 was a performance deficiency. Failures to update the UFSAR are
dispositioned using the traditional enforcement process instead of the SDP in
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accordance with IMC 0612, Appendix B, Block TE2, because they potentially impede or
impact the regulatory process. Specifically, failures to update the UFSAR challenges the
regulatory process because it serves as a reference document used, in part, for
recurring safety analyses, evaluating license amendment requests, and in preparation
for and conduct of inspection activities. As a result, the team compared the performance
deficiency against the examples in Section 6.1 of the NRC Enforcement Policy and
determined it constituted a more than minor traditional enforcement violation because it
rose to a SL-IV violation. Specifically, SL-IV violation example d.3 stated “A licensee
fails to update the UFSAR as required by 10 CFR 50.71(e) but the lack of up-to-date
information has not resulted in any unacceptable change to the facility or procedures.”
The team determined an evaluation for cross-cutting aspect was not applicable because
this was a traditional enforcement violation. (Section 1R21.3b.1)

Green. The team identified a Green non-cited violation of 10 CFR Part 50, Appendix B,
Criterion 111, “Design Control,” for the licensee’s failure to ensure the residual heat
removal (RHR) system would be capable to respond to a MODE 4 loss of coolant
accident (LOCA). Specifically, low pressure coolant injection may not be available
during MODE 4, which is required for a large break LOCA. The licensee entered the
issue into their corrective action program as condition report 826059. As an immediate
corrective action, the licensee performed an extent of condition to identify other deficient
procedures. In addition, the licensee implemented action tracking items in the control
room to limit one train of decay heat removal operation while above 212 degrees
Fahrenheit.

The team determined that the failure to ensure that RHR would be capable to respond to
a LOCA that initiates in MODE 4 as required by TS 3.5.3., “ECCS - Shutdown,” was a
performance deficiency. The performance deficiency was determined to be more than
minor because it was associated with the Mitigating System cornerstone attribute of
Equipment Performance and adversely affected the cornerstone objective of ensuring
the availability, reliability, and capability of systems that respond to initiating events to
prevent undesirable consequences. Specifically, procedures and design for the RHR
system did not ensure the capability to perform its emergency core cooling system
mitigating function of low pressure injection while in MODE 4 because steam void
formation could occur and was not evaluated. The finding was screened in accordance
with NRC Inspection Manual Chapter (IMC) 0609 Attachment 4 and was transitioned to
IMC 0609 Appendix G as the finding represented a degraded condition, which could
occur only during shutdown conditions. NRC IMC 0609 Appendix G Attachment 1
screening determined that the finding represented a potential loss of system safety
function and required a phase 2 shutdown risk assessment. A bounding phase 2
shutdown risk assessment was performed by a regional senior reactor analyst in
accordance with NRC IMC 0609 Attachment 2. The major assumptions in the analysis
included an exposure interval of 5 minutes for Unit 1 only and a bounding conditional
core damage probability of 1.0 given a LOCA. The risk was mitigated by the short
exposure period and the low probability of a LOCA during shutdown conditions. The
result of the analysis was an increase in core damage frequency of < 1E-6/year a
GREEN finding of very low safety significance. The team did not identify a cross-cutting
aspect associated with this finding because it is not indicative of present licensee
performance. (Section 1R21.3b2)
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1R21

REPORT DETAILS
REACTOR SAFETY
Cornerstones: Initiating Events, Mitigating Systems, Barrier Integrity

Component Design Bases Inspection (71111.21)

Inspection Sample Selection Process

The team selected risk-significant components for review using information contained in
the licensee’s probabilistic risk assessment. In general, this included components that
had a risk achievement worth factor greater than 1.3 or Birnbaum value greater than 1E-
6. The sample included 16 components, one of which was associated with containment
large early release frequency (LERF), and five operating experience (OE) items.

The team performed a margin assessment and a detailed review of the selected risk-
significant components to verify that the design bases had been correctly implemented
and maintained. Where possible, this margin was determined by the review of the
design basis and Updated Final Safety Analysis Report (UFSAR). This margin
assessment also considered original design issues, margin reductions due to
modifications, or margin reductions identified as a result of material condition issues.
Equipment reliability issues were also considered in the selection of components for a
detailed review. These reliability issues included items related to failed performance test
results, significant corrective action, repeated maintenance, maintenance rule status,
Manual Chapter 0326 conditions, NRC resident inspector input regarding problem
equipment, system health reports, industry OE, and licensee problem equipment lists.
Consideration was also given to the uniqueness and complexity of the design, OE, and
the available defense-in-depth margins. An overall summary of the reviews performed
and the specific inspection findings identified is included in the following sections of the
report.

Component Reviews

Inspection Scope

Components
component cooling water (CCW) heat exchangers (Q1/2P17H0001)

CCW pumps (Q1/2P17001)

CCW surge tanks (Q1/2P17T0001)

service water (SW) isolation valves (Q1/2P16V515, Q1/2P16V517)

CCW isolation valves (Q1/2P173096 A/B)

refueling water storage tanks (RWST) (Q1/2F16T0501)

RWST outlet valves (Q1/2LCV115 B/D)

high head safety injection (HHSI)/charging pumps (Q1/2E21P0002)

volume control tank outlet isolation/check valves (Q1/2LCV 115C/E, Q1/2E21V0188)
4 kV Bus (Q1/2R15A0006 and Q1/2R15A007)

HHSI/charging pump motors (Q1/2E21M0001)
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e 120V AC vital distribution system inverters and distribution panels
(Q1/2R21E009A/B/C/D)

o 1A/1B startup transformer (N1/2R11A0501, N1/2R11A0501)

e sequencers (Q1/2R43E0001, Q1/2R43E0501)

e RWST level Instrumentation (Q1/2F16T0501)

Components with LERF Implications
¢ HHSI valves (Q1/2E21MOV8107, Q1/2E21MOV8108)

For the 16 components listed above, the team reviewed the plant technical specifications
(TS), UFSAR, design bases documents (DBDs), and drawings to establish an overall
understanding of the design bases of the components. Design calculations and
procedures were reviewed to verify that the design and licensing bases had been
appropriately translated into these documents. Test procedures and recent test results
were reviewed against DBDs to verify that acceptance criteria for tested parameters
were supported by calculations or other engineering documents, and that individual tests
and analyses served to validate component operation under accident conditions.
Maintenance procedures were reviewed to ensure components were appropriately
included in the licensee’s preventive maintenance program. System modifications,
vendor documentation, system health reports, preventive and corrective maintenance
history, and corrective action program documents were reviewed (as applicable) in order
to verify that the performance capability of the component was not negatively impacted,
and that potential degradation was monitored or prevented. Maintenance Rule
information was reviewed to verify that the component was properly scoped, and that
appropriate preventive maintenance was being performed to justify current Maintenance
Rule status. Walkdowns for accessible components and interviews were conducted to
verify that the installed configurations would support their design and licensing bases
functions under accident conditions and had been maintained to be consistent with
design assumptions.

Additionally, the team performed the following component-specific reviews:

e The team reviewed the capability of the CCW design to withstand the effects of a
reactor coolant pump (RCP) thermal barrier break.

e The team reviewed the capability of the CCW design to isolate a failure of the non-
seismic piping portion of the system.

e The team reviewed Generic Letter (GL) 2008-01 modifications to assess charging
pumps’ suction and discharge lines do not contain gas and HHSI pump operation is
maintained.

e The team reviewed HHSI pumps control logic during different modes of operation to
asses the pumps will operate during the most limiting conditions.

e The team reviewed system logic and interlocks for pump protection and verified the
interlocks are tested.

e The team reviewed the potential reverse flow testing requirements of HHSI check
valves.

e The team reviewed Farley’s evaluation of Information Notice (IN) 2013-18 to assess
if potential weld fabrication flaws, stress corrosion cracking, and high stress low cycle
fatigue were considered for the RWST and associated piping.



o The team reviewed vortexing calculations to asses if air vortices formed for various
combinations of suction for the operating emergency core cooling system (ECCS)
pumps.

e The inspectors reviewed the RWST design features for protection from tornado
missiles.

e The team reviewed the valves and check valves that prevent reverse flow of highly
radioactive water to the RWST.

e The team reviewed motor operated valve (MOV) LCV115B and LCV115D thermal
overload relay heater sizing calculations to ensure the heaters were sized correctly
and would operate in any design basis accident sequence.

e The team reviewed the, equipment specifications, voltage tap settings, short circuit
and voltage drop calculations, protective relay settings, and loading for the
transformer.

e The team reviewed the transformer protective relay trip setting calculations to verify
adequate primary and backup protections and appropriate coordination margins
between upstream and downstream protective devices.

e The team reviewed the logic circuit drawings to verify load shed and load sequencing
signals are in accordance with design basis.

e The team reviewed the calculations for loading and voltage drop for the vital
inverters, distribution panels, and pump and valve motors, to ensure that sufficient
capacity exists for normal and accident loading, and sufficient voltage was available
for all loads.

e The team reviewed the 4kV switchgear incoming line breaker settings and
coordination with emergency diesel generator breaker and load breakers.

o The team reviewed the Kraus & Naimer (K&N) control switch replacement
evaluations to ensure functional capability under limiting plant voltage conditions.

e The team observed a simulator scenario to align containment sump recirculation
The team observed a simulator scenario to trip two of three reactor coolant pumps
following a loss of normal feed water.

e The team observed a simulator scenario to unblock a power-operated relief valve
(PORYV) to ensure one pressurizer PORV is available following an inadvertent safety
injection.

Findings

Inadequate Operability Evaluation of the CCW Miscellaneous User Isolation Valves

Introduction: The team identified an Green non-cited violation (NCV) of 10 CFR Part 50,
Appendix B, Criterion V, “Instructions, Procedures, and Drawings,” for the licensee’s
failure to perform an adequate operability evaluation following the discovery that CCW
miscellaneous user isolation valves would not isolate the safety-related CCW piping from
the non-safety related (NSR) portion. Specifically, the licensee incorrectly determined
that CCW remained operable.

Description: The team reviewed TS section 3.7.7, “Component Cooling Water System,”
which states, “Two CCW trains shall be operable.” Section 9.2.2 of the UFSAR,
“Cooling System for Reactor Auxiliaries,” states, “All portions of the component cooling
system that are safety-related are Seismic Category | design.” In addition, Section 9.2.2
states, in part, “...valves in the supply and return lines for NSR equipment will be
automatically closed by a low-low level signal in the surge tank or remote manually from
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the control room, by closing air-operated valves Q1/2P17HV3096A & B (HV3096A/B),
which are the CCW nonessential user isolation vales.” NMP-AD-012, “Operability
Determinations and Functionality Assessments,” Step 4.10 states, in part, that “...when
system capability is degraded to a point where it cannot perform with reasonable
expectation or reliability, the system should be judged inoperable, even if at this
instantaneous point in time the system could provide the specified safety function.”

In April of 2006, the licensee changed the cushion regulator setpoint pressure for
HV3096A/B on Unit 1, based on new air operated valve software (Kalsi Engineering
Valve and Actuator Program (KVAP)) to determine the setpoints, thrust, and maximum
air supply to the valves. Similarly, the licensee implemented the new setpoint in May
and August of 2006, for HV3096A and HV3096B on Unit 2, respectively. On February 5,
2008, the licensee discovered the cushion regulator was incorrectly modeled in the
KVAP software. As a result, the cushion regulator setpoint pressure was too low to
ensure full closure of the valve disc, resulting in a leak rate of 30 gallons per minute
(gpm) per valve for a total of 60 gpm. The station corrected the issue by increasing the
cushion regulator setpoint on March 6, 2008. The inadequate setpoint change issue
was previously dispositoned as a licensee-identified violation in the Farley integrated
inspection report 2008002.

The licensee captured this issue in their Corrective Action Program (CAP) as condition
report (CR) 2008101055 and performed an operability determination. This evaluation
concluded CCW remained operable, by crediting the operators’ ability to detect lowering
surge tank level and align makeup to CCW prior to CCW surge tank drainage. As a
result, the licensee determined that compensatory measures were not required, the
issue did not represent a reportable condition per 10 CFR 50.73, “Licensee Event Report
System,” and the system remained in compliance with TS. In an effort to minimize
leakage, the licensee immediately closed the valves with a jacking device.

The team noted the licensee failed to consider the following issues: 1) the operators’
response time to establish makeup to the surge tank; 2) the surge tank low level (30
inches) alarms were not seismically qualified; and 3) the valves would be open at the
beginning of a seismic event resulting in an initial loss of inventory an order of magnitude
greater than the anticipated 60 gpm leak. The licensee validated this activity and
determined the operators would require 10 to 11 minutes to establish makeup once
lowering surge tank level was detected. The team determined the tank and associated
piping would drain prior to establishing make-up to the CCW surge tank (2000 gallon
capacity tank, 60 inches), causing the on-service (train connected to NSR piping) CCW
pump to cavitate. Although the indication of low surge tank level alarms is at 30 inches
CCW surge tank level, there is also a divider plate that begins at 30 inches. So, 500
gallons of approximately 1000 gallons of the tank volume is available and the valves
would not begin to isolate until CCW surge tank level reached 17 inches (approximately
285 gallons). In addition, the HV3096A/B allowed a total of 60 gpm leak by and would
not fully isolate. The CCW flow rate to the NSR section of piping is around 800 gpm.
Based on the flow rate to the NSR piping, the HV3096A/B leak rate, a stroke time for
HV3096 of 10 seconds, and an available tank volume of 285 gallons, the team
determined that make-up would not be established fast enough to ensure the on-service
CCW pump supplying the NSR piping would remain operable during a seismic event.
As a result, the team concluded the licensee did not perform an adequate operability
evaluation and, since TS compliance was impacted, a reportable condition existed per
10 CFR 50.73, and compensatory actions were required to ensure operability at the time
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of discovery. Because the licensee did not recognize the condition, per NRC
enforcement policy section 2.2.1.d, a 50.73 violation is not being issued. The licensee
entered the issue into their CAP as CR 823056. The valve actuators were previously
modified from air to open and close, to a spring to close design so this is not a current
operability issue.

Analysis: The team determined that the failure to perform an adequate operability
evaluation as required by NMP-AD-012, “Operability Determinations and Functionality
Assessments,” was a performance deficiency. The performance deficiency was
determined to be more than minor because it was associated with the Mitigating
Systems cornerstone attribute of Equipment Performance and adversely affected the
cornerstone objective of ensuring the availability, reliability, and capability of systems
that respond to initiating events to prevent undesirable consequences. Specifically, the
team had reasonable doubt on the past operability of component cooling water because
the operability evaluation relied on assumptions that were not correct, regarding the
ability to establish make-up water to the on-service component cooling water train. In
addition, the performance deficiency is similar to example 3k of IMC 0612, Appendix E,
“Examples of Minor Issues,” because inspectors had reasonable doubt on the past
operability of the CCW system.

The team performed a significance screening of this finding using the guidance provided
in IMC 0609, “Significance Determination Process,” Attachment 0609.04, “Initial
Characterization of Findings.” The team determined the finding required a detailed risk
evaluation in accordance with Exhibit 2, "Mitigating Systems Screening Questions," and
Exhibit 4, "External Event Screening Questions.” A risk analysis was completed by a
regional senior reactor analyst in accordance with the guidance of NRC IMC 0609
Appendix A. A bounding analysis was performed using Farley site specific seismic data
and a conditional core damage probability determined using the NRC Farley SPAR PRA
model. In addition, "NUREG/CR6544 and NUREG/CR4550 show SSC fragility data for
generic component types. From Table 1 Generic Seismic Fragilities the data shows that
offsite power would be affected at 0.3G, electrical equipment and large flat bottomed
storage tanks at approx. 1G, heat exchangers at 1.9 G with motor driven pumps at 2.0 G
and piping at 3.8G. The major analysis assumptions included: a one year exposure
period, no credit for the reactor coolant pump (RCP) shutdown seals, the performance
deficiency was assumed to result in lowering surge tank level and subsequent common
cause failure of all three CCW pumps with no recovery, and the miscellaneous header
piping and components were assumed to fail from a seismic event of magnitude 0.3 —
0.5 G. The dominant sequence was a loss of RCP seal cooling resulting in an RCP
seal LOCA caused by loss of CCW. The risk was mitigated by the low frequency of the
seismic initiating event. The analysis determined that the risk increase due to the
performance deficiency was an increase in core damage frequency of < 1E-6/year, a
GREEN finding of very low safety significance.

The team did not identify a cross-cutting aspect associated with this finding because this
performance deficiency is not indicative of present licensee performance. Specifically,
the licensee’s operability evaluation was performed more than three years ago.

Enforcement: Title 10 CFR Part 50, Appendix B, Criterion V, “Instructions, Procedures,
and Drawings,” requires, in part, that activities affecting quality be prescribed by
documented procedures of a type appropriate to the circumstances and be
accomplished in accordance with these procedures. The lice