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

September 3, 2014

Mr. Benjamin C. Waldrep

Site Vice President

Duke Energy Process, Inc.

Shearon Harris Nuclear Power Plant
P. O. Box 165, Mail Code: Zone 1
New Hill, NC 27562-0165

SUBJECT: SHEARON HARRIS NUCLEAR PLANT - NRC COMPONENT DESIGN BASES
INSPECTION REPORT 05000400/2014007

Dear Mr. Waldrep:

On July 25, 2014, the U.S. Nuclear Regulatory Commission (NRC) completed an inspection at
your Shearon Harris Nuclear Plant and discussed the results of this inspection with

Mr. E. Kapopoulos and other members of your staff. Additional inspection results were
discussed with Mr. M. Grantham and other members of your staff on August 14, 2014.
Inspectors documented the results of this inspection in the enclosed inspection report.

The inspection examined activities conducted under your license as they relate to safety and
compliance with the Commission’s rules and regulations and with the conditions of your license.
The inspectors reviewed selected procedures and records, observed activities, and interviewed
personnel.

NRC inspectors documented four findings of very low safety significance (Green) in this report.
These findings involved violations of NRC requirements. The NRC is treating these violations
as a non-cited violations (NCVs) consistent with Section 2.3.2.a of the Enforcement Policy.

If you contest the violations or significance of these NCVs, 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 IlI; the Director, Office of Enforcement, U.S.
Nuclear Regulatory Commission, Washington, DC 20555-0001; and the NRC resident inspector
at the Shearon Harris 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: Jason Eargle for/

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

Docket Nos.: 50-400
License Nos.: NPF-63

Enclosure:
Inspection Report 05000400/2014007
w/ Attachment: Supplementary Information

cc: Distribution via Listserv
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SUMMARY

IR 05000400/2014007; 06/23/2014 — 07/25/2014; Shearon Harris Nuclear Plant; Component
Design Bases Inspection.

This inspection was conducted by a team of four Nuclear Regulatory Commission (NRC)
inspectors from Region I, and two NRC contract personnel. Four 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. All violations of NRC requirements
are dispositioned in accordance with the NRC’s Enforcement Policy, dated January 28, 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.

NRC-Identified and Self-Revealing Findings

Cornerstone: Mitigating Systems

e Green. The team identified a Green non-cited violation of 10 CFR Part 50, Appendix B,
Criterion XI, "Test Control," for the licensee’s failure to establish a test program to assure
that the interlocks between the Charging/Safety Injection (CSI) pump alternate miniflow
block valves (1CS-745, -753) and the Residual Heat Removal (RHR) to CSI pump
“piggyback” valves (1RH-25, -63) would perform satisfactorily in service. In response to this
issue, the licensee initiated nuclear condition report 698720 and performed circuit testing of
these control system interlocks during the inspection period to verify they remained
operable. The licensee also verified that these interlocks had been subject to preoperational
testing.

The licensee’s failure to establish a test program to assure that the interlocks between the
CSI pump alternate miniflow block valves (1CS-745, 1CS-753) and the RHR to CSI pump
“piggyback” valves (1RH-25, 1RH-63) would perform satisfactorily in service, as required by
10 CFR Part 50, Appendix B, Criterion Xl, 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 lack of
testing affected the objective because there was no method to determine the capability of
the interlocks to perform their function in the event of a postulated single failure during an
accident, which could affect the high head safety injection function. The team determined
the finding to be of very low safety significance (Green) because the finding was a deficiency
affecting the design or qualification of a mitigating structure, system, or component (SSC), and
the SSC maintained its operability. The team determined that no cross-cutting aspect was
applicable because the finding was not indicative of current licensee performance. (Section
1R21.2)

e 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 assure that applicable regulatory
requirements in technical specification surveillance requirement 4.8.1.1.2.e. were correctly
translated into procedural guidance. Specifically, appropriate jacket water (JW) and lube oil
(LO) standby temperature limitations, which ensured emergency diesel generator (EDG)
capability to meet TS SR 4.8.1.1.2.e. requirements, were not translated into procedures for



determining EDG operability. Following identification by the team, the licensee generated
nuclear condition report 698245 and established administrative limits to ensure the EDG JW
and LO temperatures were not allowed to drop below technically supportable limits.

The licensee’s failure to assure that applicable regulatory requirements in technical
specification surveillance requirement SR 4.8.1.1.2.e. were correctly translated into
procedural guidance, as required by 10 CFR Part 50, Appendix B, Criterion Ill, 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 licensee did not ensure the capability and reliability of the
EDGs to respond to a design basis accident at the JW or LO temperature conditions at
which they considered the EDGs operable. The team determined the finding to be of very
low safety significance (Green) because the finding was a deficiency affecting the design or
qualification of a mitigating structure, system, or component (SSC), and the SSC maintained
its operability. The team determined that no cross-cutting aspect was applicable because
the finding was not indicative of current licensee performance. (Section 1R21.2)

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 assure that applicable regulatory
requirements in technical specification (TS) 3.7.1.1 and design basis inputs in accident
analyses were translated into procedural guidance. Specifically, the licensee did not follow
their inservice test program guidance to account for surveillance test equipment instrument
uncertainty when establishing the acceptability of Main Steam Safety Valve lift setpoints
required by TS 3.7.1.1. Following identification by the team, the licensee generated nuclear
condition report 697100 and performed an evaluation of the remaining available margin to
the overpressure limit in the safety analysis, and discovered that, after potential instrument
uncertainty was taken into account, the margin remained positive, but was reduced from
approximately 19 psig to approximately 6 psig.

The licensee’s failure to assure that applicable regulatory requirements in TS 3.7.1.1 and
design basis assumptions in accident analyses were correctly translated into procedural
guidance, as required by 10 CFR Part 50, Appendix B, Criterion Ill, was a performance
deficiency. The performance deficiency was determined to be more than minor because, if
left uncorrected, it had the potential to lead to a more significant safety concern.
Specifically, by not accounting for the measurement and test equipment uncertainties as
required by the inservice test program, it could have led to the actual lift setpoints exceeding
the inputs used in the design basis safety analyses. The team determined the finding to be
of very low safety significance (Green) because the finding was a deficiency affecting the
design or qualification of a mitigating structure, system, or component (SSC), and the SSC
maintained its operability. The team determined that no cross-cutting aspect was applicable
because the finding was not indicative of current licensee performance. (Section 1R21.2)

Cornerstone: Barrier Integrity

Green. The team identified a Green non-cited violation of 10 CFR Part 50.55a, “Codes and
Standards,” for the licensee’s failure to categorize valves that were subject to a specific
maximum leakage amount while in the closed position as Category A, as required by their
American Society of Mechanical Engineers (ASME) Operation and Maintenance (OM) Code
of record. Specifically, the team determined that the licensee failed to correctly categorize



six valves that could allow emergency core cooling system (ECCS) leakage into the
refueling water storage tank above the water level during ECCS post-accident recirculation
operation. During the inspection period, the licensee generated nuclear condition report
699708, and performed an evaluation of the affected valves that verified the valves’ ability to
meet leakage limits based on other monitoring that was in place.

The licensee’s failure to categorize valves that were subject to a specific maximum leakage
amount while in the closed position as Category A, as required by their ASME OM Code of
record, was a performance deficiency. The performance deficiency was determined to be
more than minor because it was associated with the SSC and barrier performance attribute
of the Barrier Integrity cornerstone and adversely affected the cornerstone objective of
providing reasonable assurance that physical design barriers protect the public from
radionuclide releases caused by accidents or events. Specifically, the reliability of the
physical design barrier of the leak-tightness of valves in the release paths was not assured
since leak testing was not performed due to inaccurate categorization. The team
determined the finding to be of very low safety significance (Green) because the finding did
not represent an actual open pathway in the physical integrity of reactor containment and did
not involve an actual reduction in function of the hydrogen igniters in reactor containment.
The team determined that no cross-cutting aspect was applicable because the finding was
not indicative of current licensee performance. (Section 1R21.3)
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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 and related operator actions for review
using information contained in the licensee’s probabilistic risk assessment. In general,
this included components and operator actions that had a risk achievement worth factor
greater than 1.3 or Birnbaum value greater than 1E-6. The sample included 14
components, two of which were associated with containment large early release
frequency (LERF), and four operating experience (OE) items.

The team performed a margin assessment and a detailed review of the selected risk-
significant components and associated operator actions 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) response times associated with operator actions. 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
o Essential Services Chilled Water (ESCW) Chillers [WC-2A, WC-2B]

ESCW Chilled Water Recirculation Pumps [P-4A, P-4B]

Pressurizer Power-Operated Relief Valves (PORVs) [1RC-114, 1RC-116, 1RC-118]
Charging/Safety Injection Pumps (CSIPs) [1A-SA, 1B-SB, 1C-SAB]

CSIP Alternate Mini-flow and Alternate Mini-flow Block Valves [1CS-745, 1CS-746,
1CS-752, 1CS-753]

Emergency Diesel Generator Jacket Water and Fuel Oil Systems

Refueling Water Storage Tank (RWST) Instrumentation [LT-990, LT-991, LT-992,
LT-993]

o A 125 Volt (V) Battery and Associated Direct Current (dc) Distribution Panel [1A-SA,
1DP-1A-SA]



o Emergency Diesel Generator Fuel Qil System Instrumentation [LS-2431A, LS-
2431B, LS-2463A, LS-2463B]

e 6.9 kilovolt (kV) Engineered Safeguards Feature (ESF) Buses [1A-SA, 1B-SB]

e 480V Buses [1A2-SA, 1B2-SB]

e 6.9 kV —480V Station Service Transformer [1A3-SA]

Components with LERF Implications

e Main Steam Safety Valves (MSSVs) — [MS-43, MS-44, MS-45, MS-46, MS-47, MS-
48, MS-49, MS-50, MS-51, MS-52, MS-53, MS-54, MS-55, MS-56, MS-57]

e RWST [1X-SAB]

For the 14 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. Component walkdowns 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 equipment specifications, voltage tap settings, short circuit and
voltage drop calculations, circuit breaker interrupting ratings, and loading for the 6.9
kV-480V transformer and load center switchgear.

e The team reviewed the 6.9 kV-480V transformer protective relay trip settings to verify
adequate transformer protection and appropriate coordination margins between
upstream and downstream protective devices.

o The team reviewed the 6.9 kV switchgear incoming line breaker settings and
coordination with emergency diesel generator breaker and load breakers.

e The team reviewed equipment specifications, short circuit and voltage drop
calculations, circuit breaker close and latch and interrupting ratings, and loading for
the 6.9 kV switchgear.

e The team observed MSSYV lift setpoint verification testing that was performed during
the inspection to verify test conditions were consistent with design assumptions.

o The team reviewed the sizing of the RWST vent paths to evaluate the potential effect
of negative pressure on level instrumentation and pump net positive suction head.
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The team also reviewed previous observations to verify that the vent paths have not
been obstructed.

e The team reviewed the emergency core cooling systems (ECCS) flow balance
surveillance test procedure to verify that the acceptance criteria met the technical
specification limits for minimum and maximum flow.

o The team reviewed the licensee’s evaluation of NRC Information Notice (IN) 91-56
regarding the dose consequences associated with post-accident ECCS valve
leakage to verify that valve testing was adequate.

o The team reviewed the design and testing of the control interlocks associated with
the CSI pump alternate miniflow and alternate miniflow block valves to verify that
they would perform their required function in the event of a postulated single failure.

¢ The team reviewed the dose consequences of ECCS leakage outside the reactor
auxiliary building emergency exhaust system ventilation boundary to verify
acceptability of the results.

e The team reviewed a UFSAR change and associated 10 Code of Federal
Regulations (CFR) 50.59 screening related to the bypass of motor-operated valve
thermal overload relay protection under accident conditions to determine if a 10 CFR
50.59 evaluation was required.

o The team reviewed operator actions associated with the transfer of the ECCS and
containment spray system to cold leg recirculation mode during a postulated loss of
coolant accident (LOCA) event. This review included verification of the identified
time critical actions listed in administrative procedure AP-045 and the times assumed
in design calculations. The team performed a “tabletop” review of EOP-ES-1.3 with
operations personnel.

e The team reviewed operator actions associated with a postulated steam generator
tube rupture event. This review included verification of the identified time critical
actions listed in administrative procedure AP-045. The team performed a “tabletop”
review of EOP-E-3 with operations personnel and reviewed recent crew response
times.

e The team observed the calibration and testing of several fuel oil day tank level
switches to verify that the methodology used was sufficient to support the switches
performing their design and licensing bases functions

e The team reviewed industry correspondence concerning manufacturer
recommendations for minimum EDG JW and LO standby temperatures to ensure the
licensee had established appropriate administrative controls.

Findings

Failure to Establish Test That Verified Interlock Capability

Introduction: The team identified a Green non-cited violation (NCV) of 10 CFR Part 50,
Appendix B, Criterion XI, "Test Control," for the licensee’s failure to establish a test
program to assure that the interlocks between the CSI pump alternate miniflow block
valves (1CS-745, 1CS-753) and the residual heat removal (RHR) to CSI pump
“piggyback” valves (1RH-25, 1RH-63) would perform satisfactorily in service. This
resulted in no method to determine the capability of the interlocks to perform their
function in the event of a postulated single failure during an accident which could affect
the high head safety injection function.



Description: The team reviewed the design and testing associated with the CSI pump
alternate miniflow valves (1CS-746, 1CS-752) and alternate miniflow block valves (1CS-
745, 1CS-753). These valves are located in the flow paths from the CSI pumps’
discharge piping to the RWST. The CSI pump alternate miniflow valves (1CS-746, 1CS-
752) are normally closed and receive signals to automatically open and close under
accident conditions, depending on reactor coolant system pressure. The alternate
miniflow block valves (1CS-745, 1CS-753), located downstream of the alternate miniflow
valves, are normally open and are designed to be closed from the control room if the
associated alternate miniflow valve fails to close during the transfer to ECCS cold leg
recirculation. The design includes control system interlocks to assure that both CSI
pump minimum flow paths to the RWST are isolated, by at least one of the valves in
each line, prior to allowing either of the RHR to CSI pump “piggyback” valves (1RH-25,
1RH-63) to be opened by the operators. These interlocks are required to prevent a
radiological release path from the ECCS to the RWST from being inadvertently
established during post-accident, cold leg recirculation operation.

The team reviewed the periodic testing associated with these control system interlocks
and determined that the interlocks between the alternate miniflow block valves (1CS-
745, 1CS-753) and the RHR to CSI pump “piggyback” valves (1RH-25, 1RH-63) were
not being fully tested. Specifically, there was no periodic testing to assure that the RHR
to CSI pump “piggyback” valves could be opened if one of the alternate miniflow valves
(1CS-746, 1CS-752) failed to close (due to a postulated single failure), and the operators
were required to close the associated alternate miniflow block valve (1CS-745, 1CS-753)
as directed by EOP-ES-1.3, “Transfer to Cold Leg Recirculation.” As discussed in
Institute of Electrical and Electronic Engineers (IEEE) Standard 379-1977, a periodic test
is defined as a test performed at scheduled intervals to detect failures and verify
operability. Detectable failures are failures that will be identified through periodic testing
or will be revealed by alarm or anomalous indication. Standard IEEE 379-1977 also
states that, in the analysis of the effect of each single failure, all identified non-detectable
failures shall be assumed to have occurred. IEEE 379-1977 is referenced in UFSAR
Sections 8.1.4.3 and 8.3.1.2.28. Based on IEEE 379-1977, failure of the interlocks that
were not being periodically tested would be considered non-detectable failures, and
should be postulated in addition to the failure of one of the alternate miniflow valves to
close. This postulated failure would result in the RHR to CSI pump “piggyback” valves
(1RH-25, 1RH-63) failing to open and could cause a loss of CSI pump function.

In response to this issue, the licensee initiated nuclear condition report (NCR) 698720
and performed circuit testing of these control system interlocks during the inspection
period to verify they remained operable. The licensee also verified that these interlocks
had been subject to preoperational testing. The team reviewed the circuit testing
performed by the licensee and determined it was adequate.

Analysis: The licensee’s failure to establish a test program to assure that the interlocks
between the CSI pump alternate miniflow block valves (1CS-745, 1CS-753) and the
RHR to CSI pump “piggyback” valves (1RH-25, 1RH-63) would perform satisfactorily in
service, as required by 10 CFR Part 50, Appendix B, Criterion XI, 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 lack of testing impacted the objective
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because there was no method to determine the capability of the interlocks to perform
their function in the event of a postulated single failure during an accident which could
affect the high head safety injection function. The team used NRC Inspection Manual
Chapter (IMC) 0609, Att. 4, “Initial Characterization of Findings,” issued June 19, 2012,
for Mitigating Systems, and IMC 0609, App. A, “The Significance Determination Process
(SDP) for Findings At-Power,” issued June 19, 2012, and determined the finding to be of
very low safety significance (Green) because the finding was a deficiency affecting the
design or qualification of a mitigating structure, system, or component (SSC), and the
SSC maintained its operability. The team determined that no cross-cutting aspect was
applicable because the finding was not indicative of current licensee performance.

Enforcement: Title 10 CFR Part 50, Appendix B, Criterion XI, “Test Control,” required, in
part, that a test program shall be established to assure that all testing required to
demonstrate that SSCs will perform satisfactorily in service is identified and performed in
accordance with written test procedures which incorporate the requirements and
acceptance limits contained in applicable design documents. Contrary to the above,
since initial plant startup until July 19, 2014, the licensee failed to establish a test
program to assure that the interlock between the CSI pump alternate miniflow block
valves (1CS-745, 1CS-753) and the RHR to CSI pump “piggyback” valves (1RH-25,
1RH-63) would perform satisfactorily in service. Specifically, the permissive path was
not being tested, nor was it included in any testing program. The licensee’s immediate
corrective actions included performing interlock circuit testing to demonstrate the
interlocks remained functional. This violation is being treated as an NCV consistent with
section 2.3.2 of the Enforcement Policy. The violation was entered into the licensee’s
corrective action program as NCR 698720. (NCV 05000400/2014007-01, Failure to
Establish Test That Verified Interlock Capability)

Failure to Establish Appropriate Procedural Limitations Based on Design Requirements
of the Emergency Diesel Generators

Introduction: The team identified a Green NCV of 10 CFR Part 50, Appendix B, Criterion
I, “Design Control,” for the licensee’s failure to assure that applicable regulatory
requirements in technical specification (TS) surveillance requirement (SR) 4.8.1.1.2.e.
were correctly translated into procedural guidance. Specifically, appropriate jacket water
(JW) and lube oil (LO) standby temperature limitations, which ensured emergency diesel
generator (EDG) capability to meet TS SR 4.8.1.1.2.e. requirements, were not translated
into procedures for determining EDG operability.

Description: Procedure OP-155, “Diesel Generator Emergency Power System,” was
revised on December 30, 1991, to include administrative limits on minimum JW and LO
temperatures (40°F and 70°F respectively), below which the EDG would be considered
to be in an inoperable standby condition. Additionally, alarm response procedure APP-
DGP-001, “Diesel Generating Panels,” contained the same guidance for declaring the
EDGs inoperable. These limits were established based on a documented phone
conversation between the licensee and a vendor representative; however, this
documentation did not include a discussion that the EDG was able to satisfy the
requirements of TS SR 4.8.1.1.2.e at the selected low temperatures. The requirements
in TS SR 4.8.1.1.2.e. included the ability of the EDG to start (from a standby condition),
and achieve voltage and frequency of 6900V +/- 690V, and 60Hz +/-1.2Hz (respectively)
in less than or equal to 10 seconds after the start signal. During the inspection, the team
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questioned the EDGs’ ability to meet the TS SR requirements if JW and/or LO
temperatures were allowed to reduce to the licensee’s procedurally established limits.

The licensee was unable to supply documentation of testing or analysis of EDG
performance at the lower standby temperatures allowed by OP-155 and APP-DGP-001,
which supported the ability of the EDGs to meet the requirements of TS SR 4.8.1.1.2.e.
System temperatures were reviewed for the past three years which showed that the JW
and LO systems have not been less than 128°F. Although 128°F is less than the normal
standby temperatures of 145-170°F for JW (UFSAR section 9.5.5) and 150°F for LO
(UFSAR section 9.5.7), operability was assured at 128°F because a letter from the EDG
vendor supported operability at LO temperatures of 120°F. Following identification by
the team, the licensee generated NCR 698245 and on August 11, 2014, established
administrative limits to ensure the EDG JW and LO temperatures were not allowed to
drop below technically supportable limits.

Analysis: The licensee’s failure to assure that applicable regulatory requirements in TS
SR 4.8.1.1.2.e. were correctly translated into procedural guidance, as required by 10
CFR Part 50, Appendix B, Criterion Ill, 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 licensee did not ensure the capability and reliability of the EDGs to
respond to a design basis accident at the JW or LO temperature conditions at which they
considered the EDGs operable. The team used IMC 0609, Att. 4, “Initial
Characterization of Findings,” issued June 19, 2012, for Mitigating Systems, and IMC
0609, App. A, “The Significance Determination Process (SDP) for Findings At-Power,”
issued June 19, 2012, and determined the finding to be of very low safety significance
(Green) because the finding was a deficiency affecting the design or qualification of a
mitigating SSC, and the SSC maintained its operability. The team determined that no
cross-cutting aspect was applicable because the finding was not indicative of current
licensee performance.

Enforcement: Title 10 CFR Part 50, Appendix B, Criterion lll, “Design Control,” required,
in part, that measures shall be established to assure that applicable regulatory
requirements and the design basis are correctly translated into procedures and
instructions. Contrary to the above, since OP-155 was revised on December 30, 1991,
and APP-DGP-001 was revised on July 9, 1993, until August 11, 2014, the licensee
failed to assure that applicable regulatory requirements were translated into
specifications, procedures, or instructions. Specifically, appropriate JW and LO
temperature limitations, which ensured EDG capability to meet TS SR 4.8.1.1.2.e.
requirements, were not translated into procedures for determining EDG operability. The
licensee’s immediate corrective actions included establishing standing orders for
operations, which provided guidance to prevent the EDG temperatures from dropping
below 120°F. This violation is being treated as an NCV consistent with section 2.3.2 of
the Enforcement Policy. The violation was entered into the licensee’s corrective action
program as NCR 698245. (NCV 05000400/2014007-02, Failure to Establish Appropriate
Procedural Limitations Based on Design Requirements of the Emergency Diesel
Generators)
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Failure to Establish Appropriate Procedural Limitations to Prevent Exceeding TS Limits
and Safety Analysis Assumptions

Introduction: The team identified a Green NCV of 10 CFR Part 50, Appendix B, Criterion
I, “Design Control,” for the licensee’s failure to assure that applicable regulatory
requirements in TS 3.7.1.1 and design basis inputs in accident analyses were translated
into procedural guidance. Specifically, the licensee did not follow their inservice test
(IST) program guidance to account for instrument uncertainty when establishing the
acceptability of Main Steam Safety Valve (MSSV) lift setpoints required by TS 3.7.1.1.

Description: During the inspection, the team noted that the licensee did not account for
surveillance test equipment instrument uncertainties when determining surveillance test
acceptance criteria specified in test procedures. Specifically, the licensee did not
account for measurement and test equipment (M&TE) uncertainty when establishing the
acceptability of MSSV lift setpoints required by TS 3.7.1.1. The licensee performed
surveillance tests to demonstrate the MSSVs were operable using procedure EST-223,
“Insitu Main Steam Safety Valve Test Using Assist Device.” The licensee considered the
MSSVs to be operable when the nominal, as-measured, setpoint determined during
performance of EST-223 was within the band allowed by TS Table 3.7-2, which was a
band of plus or minus one percent of the specified setpoint for each MSSV. However,
the acceptance criteria in EST-223 and the TS Table 3.7-2 values were the same as the
nominal setpoints plus allowable tolerance used to perform safety analyses for UFSAR
Chapter 15 events. No adjustment to the test acceptance criteria in EST-223 was
performed to account for M&TE inaccuracy to prevent the lift setpoints from exceeding
either the TS required lift setpoints or the assumed lift setpoints in safety analyses.

The team noted that the licensee’s controls over M&TE associated with the equipment
used in EST-223 was contained in the licensee’s IST program and its governing
procedures, namely, HNP-IST-003, “HNP IST Program Plan- 3 Interval”, Rev. 10; ISI-
801, “Inservice Testing of Valves,” Rev. 70; and ISI-802, “Inservice Testing of Pressure
Relief Devices,” Rev. 26. The IST program document, HNP-IST-003, section 4.4,
“Acceptance Criteria,” stated in part, “acceptance criteria established for IST are based
on the American Society of Mechanical Engineers (ASME) Operation and Maintenance
(OM) Code provisions or limits specified in technical specifications, FSAR, or other
licensing basis, whichever are more conservative. Acceptance criteria derived from
ranges or multiples of reference values in the OM Code shall be truncated, if necessary,
to ensure limits specified in the licensing basis are not exceeded.” The specific IST
program requirements for valves were located in ISI-801, which stated in section 5.6.13,
“Instrumentation accuracy shall be considered when establishing valve test acceptance
criteria.” Further program requirements for safety valves were located in ISI-802, which
stated in section 5.4, “Set Pressure Measurement Accuracy- Test equipment, readability,
and accuracy, inclusive of gages, transducers, load cells, assist devices, calibration
standards, etc., used to determine valve set-pressure, shall have an overall combined
accuracy not to exceed +/-1 percent of the indicated (measured) set-pressure.” While
the licensee established that they were keeping the overall accuracy within the limits of
ISI-802, they did not consider this instrument accuracy when establishing the valve
acceptance criteria in EST-223 as required by ISI-801, nor did they ensure limits in the
licensing basis were not exceeded as required by HNP-IST-003. Following identification
by the team, the licensee generated NCR 697100 and performed an evaluation of the
remaining available margin to the overpressure limit in safety analysis, and discovered
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that, after potential instrument uncertainty was taken into account, the margin remained
positive, but was reduced from approximately 19 psig to approximately 6 psig.

Analysis: The licensee’s failure to assure that applicable regulatory requirements in TS
3.7.1.1 and design basis assumptions in accident analyses were correctly translated into
procedural guidance, as required by 10 CFR Part 50, Appendix B, Criterion Ill, was a
performance deficiency. The performance deficiency was determined to be more than
minor because, if left uncorrected, it had the potential to lead to a more significant safety
concern. Specifically, by not accounting for the M&TE uncertainties as required by the
IST program, it could have led to the actual lift setpoints exceeding the inputs used in the
design basis safety analyses. The team used IMC 0609, Att. 4, “Initial Characterization
of Findings,” issued June 19, 2012, for Mitigating Systems, and IMC 0609, App. A, “The
Significance Determination Process (SDP) for Findings At-Power,” issued June 19,
2012, and determined the finding to be of very low safety significance (Green) because
the finding was a deficiency affecting the design or qualification of a mitigating SSC, and
the SSC maintained its operability. The team determined that no cross-cutting aspect
was applicable because the finding was not indicative of current licensee performance.

Enforcement: Title 10 CFR Part 50, Appendix B, Criterion Ill, “Design Control,” required,
in part, that measures shall be established to assure that applicable regulatory
requirements and the design basis are correctly translated into procedures and
instructions. Contrary to the above, since December 15, 1999, when the acceptance
criteria were established, the licensee failed to assure that applicable regulatory
requirements and the design basis were translated into specifications, procedures, or
instructions. Specifically, appropriate procedural limits to account for M&TE instrument
uncertainties associated with technical specification surveillance test equipment, were
not translated into surveillance test procedures for determining compliance with TS limits
and accident analysis assumptions. The licensee’s immediate corrective actions
included performing an operability determination to ensure that there was enough
available margin to the safety limit in the safety analysis to account for the M&TE
uncertainties. This violation is being treated as an NCV consistent with section 2.3.2 of
the Enforcement Policy. The violation was entered into the licensee’s corrective action
program as NCR 697100. (NCV 05000400/2014007-03, Failure to Establish Appropriate
Procedural Limitations to Prevent Exceeding TS Limits and Safety Analysis
Assumptions)

Operating Experience

Inspection Scope

The team reviewed four operating experience issues for applicability at the Shearon
Harris Nuclear Plant. The team performed an independent review of these issues and,
where applicable, assessed the licensee’s evaluation and dispositioning of each item.
The issues that received a detailed review by the team included:

o NRC IN 1991-56, “Potential Radioactive Leakage to Tank Vented to Atmosphere”

e NRC IN 1991-85, “Potential Failures of Thermostatic Control Valves for Diesel
Generator Jacket Cooling Water,”
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o NRC IN 2006-24, “Recent Operating Experience Associated With Pressurizer and
Main Steam Safety/ Relief Valve Lift Setpoints”
e NRC IN 2009-10, “Transformer Failures- Recent Operating Experience”

Findings

Inadequate Categorization of Valves in Potential Release Paths During Accidents

Introduction: The team identified a Green NCV of 10 CFR 50.55a, “Codes and
Standards,” for the licensee’s failure to categorize valves that were subject to a specific
maximum leakage amount while in the closed position as Category A, as required by
their ASME OM Code of record. Specifically, the team determined that the licensee
failed to correctly categorize six valves that could allow ECCS leakage into the RWST
above the water level during ECCS post-accident recirculation operation.

Description: The team reviewed the licensee’s evaluation of NRC IN 1991-56, “Potential
Radioactive Leakage to Tank Vented to Atmosphere,” as well as subsequent evaluations
regarding post-accident leakage paths from the ECCS to the RWST. The IN addressed
the potential radiological releases associated with leakage of isolation valves in the
ECCS recirculation lines to the RWST, which is vented to the atmosphere, and
addressed examples of licensees that had not classified these valves as Category A in
their IST programs.

Engineering Service Request (ESR) 94-296, dated April 1, 1996, addressed the
concerns of this IN. The ESR concluded that the Category A leak testing of the ECCS
isolation valves was not required because valve leakage would not significantly affect
offsite dose. The team also reviewed engineering change 60881, revision 0, which was
issued to control the implementation of a slight dose increase in the large break loss of
coolant accident analysis of record. The Engineering Change addressed a “total
effective” leakage allowance of 1.5 gpm from the ECCS to the RWST.

Based on these reviews, the team asked why these isolation valves, for which seat
leakage is limited to a specific maximum amount, were not currently classified as
Category A in the IST Program. In response, the licensee prepared calculation DPC-
1227.00-00-0029, “Variations on Post LOCA ESF Back-Leakage to the RWST at HNP,”
Revision 1, dated July 24, 2014. This calculation concluded that the maximum allowable
leakage that could enter the RWST above the water level should be restricted to 0.63
gpm to meet NRC dose limits in 10 CFR 50.67. The limiting calculated dose was
associated with the technical support center.

Based on the results of calculation DPC-1227.00-00-0029, the team determined that the
isolation valves associated with the flow paths that entered the RWST above the water
line were not correctly categorized. Valves 1CS-745, -746, -752, -753 and 1CT-47, -95
were subject to a specific maximum leakage amount while in the closed position and
should have been subject to leakage testing. During the inspection period, the licensee
generated NCR 699708, and performed an evaluation of the affected valves that verified
the valves’ ability to meet leakage limits based on other monitoring that was in place.

Analysis: The licensee’s failure to categorize valves that were subject to a specific
maximum leakage amount while in the closed position as Category A, as required by
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their ASME OM Code of record, was a performance deficiency. The performance
deficiency was determined to be more than minor because it was associated with the
SSC and barrier performance attribute of the Barrier Integrity cornerstone and adversely
affected the cornerstone objective of providing reasonable assurance that physical
design barriers protect the public from radionuclide releases caused by accidents or
events. Specifically, the reliability of the physical design barrier of the leak-tightness of
valves in the release paths was not assured since leak testing was not performed due to
inaccurate categorization. The team used IMC 0609, Att. 4, “Initial Characterization of
Findings,” issued June 19, 2012, for Barrier Integrity, and IMC 0609, App. A, “The
Significance Determination Process (SDP) for Findings At-Power,” issued June 19,
2012, and determined the finding to be of very low safety significance (Green) because
the finding did not represent an actual open pathway in the physical integrity of reactor
containment and did not involve an actual reduction in function of the hydrogen igniters
in reactor containment. The team determined that no cross-cutting aspect was
applicable because the finding was not indicative of current licensee performance.

Enforcement: Title 10 CFR Part 50.55a, “Codes and Standards,” section (f)(4), required
in part, that throughout the service life of a pressurized water-cooled nuclear power
facility, valves which are classified as Class 1, 2, or 3, must meet the IST requirements
set forth in the ASME OM Code. The licensee’s Code of Record, OM 2001 Edition,
subsection ISTC-1300, “Valve Categories,” required that valves within the scope [of the
licensee’s IST program] shall be placed in one or more of the following categories, which
included Category A. The licensee’s ASME OM Code of record defined Category A
valves as valves for which seat leakage is limited to a specific maximum amount in the
closed position for fulfillment of their required function(s). Contrary to the above, since
April 1996, when the valves were inappropriately categorized, the licensee failed to
appropriately categorize the subject valves, and therefore did not meet the ASME OM
Code requirements and 10 CFR 50.55a requirements. Specifically, failure to categorize
the valves as Category A resulted in the valves not being subject to leakage testing.
The licensee’s immediate corrective actions included performing an operability
determination that verified the valves’ ability to meet leakage limits based on other
monitoring that was in place. This violation is being treated as an NCV consistent with
section 2.3.2 of the Enforcement Policy. The violation was entered into the licensee’s
corrective action program as NCR 699708. (NCV 05000400/2014007-04, Inadequate
Categorization of Valves in Potential Release Paths During Accidents)

Meetings, Including Exit

On July 25, 2014, the team presented the inspection results to Mr. Kapopulous and
other members of the licensee’s staff. Additional inspection results were discussed with
Mr. Grantham and other members of the licensee’s staff on August 14, 2014. The
inspectors verified that no proprietary information was retained by the inspectors or
documented in this report.

ATTACHMENT: SUPPLEMENTARY INFORMATION



SUPPLEMENTARY INFORMATION
KEY POINTS OF CONTACT

Licensee personnel:

R. Duval, Electrical I1&C Engineer

M. Grantham, Design Engineering Director
C. Jernigan, Operations

W. McGoun, Principal Engineer

A. Morisi, Principal Engineer

I. Nordby, Senior Licensing Engineer

W. Rogers, Inservice Testing Engineer

G. Wilson, Lead Licensing Engineer

NRC personnel

J. Austin, Senior Resident Inspector, Division of Reactor Projects, Harris Resident Office
K. Bucholtz, Technical Specifications Branch, Division of Safety Systems, NRR

A. Hon, Plant Licensing Branch II-2, Division of Operating Reactor Licensing, NRR

G. Hopper, Chief, Projects Branch 4, Division of Reactor Projects

P. Lessard, Resident Inspector, Division of Reactor Projects, Harris Resident Office

G. MacDonald, Senior Reactor Analyst, Division of Reactor Projects

LIST OF ITEMS OPENED, CLOSED, DISCUSSED, AND UPDATED

Opened and Closed

05000400/2014007-01 NCV Failure to Establish Test That Verified Interlock
Capability [Section 1R21.2]

05000400/2014007-02 NCV Failure to Establish Appropriate Procedural
Limitations Based on Design Requirements of
the Emergency Diesel Generators [Section
1R21.2]

05000400/2014007-03 NCV Failure to Establish Appropriate Procedural
Limitations to Prevent Exceeding TS Limits and
Safety Analysis Assumptions [Section 1R21.2]

05000400/2014007-04 NCV Inadequate Categorization of Valves in

Potential Release Paths During Accidents
[Section 1R21.3]

Attachment



LIST OF DOCUMENTS REVIEWED

Procedures

ADM-NGGC-0107, Equipment Reliability Process Guideline, Rev. 14

AOP-025, Loss of AC Emergency AC Bus (6.9kV) or One Emergency DC Bus (125V), Rev. 38

AOP-026, Loss of ESCW, Rev. 15

AP-045, Operator Time Critical Action Program, Rev. 1

APP-AEP-002, Annunciator Panel Procedure, Auxiliary Equipment Panel 2, Rev. 35

APP-DGP-001, Diesel Generating Panels, Rev. 24

CAP-NGGC-0200, Condition Identification and Screening Process, Revs. 33, 36, 39

CAP-NGGC-0205, Condition Evaluation and Corrective Action Process, Rev. 18

EGR-NGGC-0153, Engineering Instrument Setpoints, Rev. 12

EOP-E-0, Reactor Trip or Safety Injection, Rev. 1

EOP-E-3, Steam Generator Tube Rupture, Rev. 0

EOP- ECA-0.0, Loss of all AC Power, Rev. 2

EOP-ES-1.3, Transfer to Cold Leg Recirculation, Rev. 1

EPT-163, Generic Letter 89-13 Inspections (Raw Water Systems and Local Area Air Handler
Inspection and Documentation), Rev. 16

EST-206, ECCS Flow Balance, Rev. 17

IS1-801, Inservice Testing of Valves, Rev. 70

ISI1-802, Inservice Testing of Pressure Relief Devices, Rev. 26

ISI-805T, Furmanite America, Inc. Contract No. 11650, Special Procedure for Furmanite
Trevitest Procedure for Main Steam Safety Valve Testing at Harris Nuclear Plant, Q.A.-4
(Expires 07/1/15), Rev. 6

MPT-M0026, Emergency Diesel Generator Jacket Water Thermostatic Valve Maintenance and
Thermal Power Element Replacement, Rev. 9

MPT-M0091, Heat Exchanger Opening/Closure for NRC Generic Letter 89-13 Inspections, Rev.
17

MST-EQ011, 1E Battery Quarterly Test, Rev. 17

MST-E0013, 1E Battery Performance Test, Rev. 17

MST-EO0027, 1E Battery Cell Connection Resistance and Service Test, Rev. 16

MST-EQ072, 480V Siemens Type RLN(F) Load Center Breaker and Cubicle Test, Rev. 20

NCP-G-0001, Common Diesel Fuel Qil (Grade 2-D) Testing Specification, Rev. 5

NGG-PMB-BAT-01, Battery-Lead Flooded Acid and Nickel Cadmium, Rev. 1

NGG-PMB-MOV-1, NGG Reliability Template — MOVs, Rev. 0

NGG-PMB-XFMO01, Transformers — Station Type Oil Immersed, Rev. 0

OP-148, Essential Services Chilled Water System, Rev. 70

OP-155, Diesel Generator Emergency Power System, Rev. 74

OP-156.02, Ground Isolation and Bus Drop, Rev. 3

OPS-NGGC-1305, Operability Determinations, Rev. 11

OPT-1539, ESCW Train A Flow Balancing 2 Year Interval All Modes, Rev. 1

OPT-1540, ESCW Train B Flow Balancing 2 Year Interval All Modes, Rev. 1

OST-1007, CVCS/SI System Operability Train A Quarterly Interval Modes 1-4, Rev. 45

OST-1024, On-Site Power Distribution Verification Weekly Interval Modes 1 — 6, Rev. 15

OST-1072, CVCS/SI System Remote Position Indication Test 2 Year Interval Modes 4-6, Rev.
16

OST-1074, MOV Thermal Overload and Torque Switch Protection Bypass Test 18 Month
Interval Modes 1-6, Rev. 22

OST-1093, CVCS/SI System Operability Train B Quarterly Interval Modes 1-4, Rev. 43



OST-1013, 1A-SA Emergency Diesel Generator Operability Test Monthly Interval Modes 1-2-3-
4-5-6, Rev. 37

OST-1106, CVCS/SI System Operability Quarterly Interval Mode 4-5-6, Rev. 40

OST-1801, ECCS Throttle Valve, CSIP, and Check Valve Verification 18 Month Interval Mode 5,
6, or Defueled, Rev. 48

PLP-112, Motor Operated Valve Program, Rev. 19

PLP-113, Emergency Diesel Generator Reliability Program, Rev. 6

PM-E0015, 480V and 6.9kV Transformer Electrical Preventive Maintenance Check, Rev. 10

PM-E0044, 480V Siemens Type RLN(F) Load Center Breaker and Cubicle P.M., Rev. 22

PM-E0048, 6.9kV Vacuum Breaker Inspection, Rev. 6

Completed Procedures

1-2085-P-03, Pro-Operational Test, Rev. 1, dated 07/20/1986

EPT-054, Essential Services Chilled Water Flow Balancing, dated 12/3/13

EST-223, Insitu Main Steam Safety Valve Test Using Assist Device, Rev. 15, dated 9/23/10,
Rev 16, dated 3/30/12, and Rev 17, dated 10/23/13

OST-1007, CVCS/SI System Operability Train A Quarterly Interval Modes 1-4, Rev. 45, dated
01/31/2014

OST-1017, Pressurizer PORV Block Valve Full Stroke Test, dated 3/22/2014

OST-1040, ESCW Operability Quarterly Testing, dated 4/20/2014

OST-1041, ‘A’ Train HVAC SR ESCW TCV ISI Operability Test, dated 4/26/2014

OST-1072, CVCS/SI System Remote Position Indication Test 2 Year Interval Modes 4-6, Rev.
16, dated 12/02/2013

OST-1074, MOV Thermal Overload and Torque Switch Protection Bypass Test 18 Month
Interval Modes 1-6, Rev. 22, dated 09/08/2013

OST-1093, CVCS/SI System Operability Train B Quarterly Interval Modes 1-4, Rev. 43, dated
04/15/2014

OST-1106, CVCS/SI System Operability Quarterly Interval Mode 4-5-6, Rev. 40, dated
05/26/2013

OST-1117, Pressurizer PORV Operability Quarterly Interval, dated 12/4/2013

OST-1141, ‘B’ Train HVAC SR ESCW TCV ISI Operability Test, dated 3/15/2014

OST-1801, ECCS Throttle Valve, CSIP, and Check Valve Verification 18 Month Interval Mode 5,
6, or Defueled, Rev. 48, dated 11/14/2013

OST-1805, Pressurizer PORV Operability 18 Month Interval, dated 12/4/2013

OST-1805, Pressurizer PORYV Block Valve Full Stroke Test, dated 3/22/2014

RST-208, Diesel Fuel Oil Surveillance (Stored Fuel Only) for the Emergency Diesel Engines,
Rev. 14, dated 4/7/14, 5/7/14, 6/9/14

RST-209, Technical Specification Surveillance of New Diesel Fuel Oil, Rev. 23, dated 8/21/12,
10/21/13

Drawings
108D803, Process Control Block Diagram, Rev. 18

1364-002017, 6 X 10 in. 1500lb STL Main Steam Safety Valve, Rev. 8

1364-046574, RWST Liquid Level Interconnecting Wiring Diagram, Rev. 7

1364-16189R6, Indoor Single Ended Unit Substation 2000 kVA, 6900-480/277V, 3 phase, 3W,
60 HZ, General Arrangement, dated 1/4/83

1364-96972, Siemens RLN/RLNF Breaker Replacement General Data Sheet
PO#595278M/593207M, Rev. 0

1364-96974, Siemens RLN/RLNF Breaker Replacement General Data Sheet
PO#595278M/593207M, Rev. 0



2166-B-401, Control Wiring Diagram, 480V Station Service Transformer 1A3-SA, Sh. 1720,
Rev. 4

2166-B-401, Control Wiring Diagram, 480V Station Service Transformer 1A3-SA,
Instrumentation Potential, Sh. 1785, Rev. 14

2166-B-401, Control Wiring Diagram 6.9kV Bus 1A-SA Differential Lockout Relay 86 SA, Sh.
1738, Rev. 6

2166-B-401, Control Wiring Diagram 6.9kV Bus 1A-SA to Aux Bus 1D Tie Breaker 105 Sh. 1,
Sh. 1726, Rev. 14

2166-B-401, Control Wiring Diagram 6.9kV Bus 1A-SA to Aux Bus 1D Tie Breaker 105 Sh. 2,
Sh. 1727, Rev. 12

2166-B-401, Control Wiring Diagram 6.9kV Bus 1A-SA to Transf 1A3-SA Bkr 1A3A-SA, Sh.
1743, Rev. 12

2166-B-401, Control Wiring Diagram Emergency Diesel Generator Synchronizing Sh. 1, Sh.
1791, Rev. 9

2166-B-401, Control Wiring Diagram, Station Service Transformer 1A3-SA to 480V Emer. Bus
1A3-SA Bkr 1A3B-SA, Sh. 1759, Rev. 10

2166-B-041, Power Distribution & Motor Data 480V Emergency Bus 1A2-SA, Sh.126, Rev. 10

2166-B-041, Power Distribution & Motor Data, 480V Emergency Bus 1A3-SA, Rev. 11

2166-B-041, Power Distribution & Motor Data 480V Emergency Bus 1B2-SB, Sh.131, Rev. 9

2166-B-041, Power Distribution & Motor Data 6900 V. Emergency Bus 1A-SA, Sh. 45, Rev. 14

2166-G-030, 480 Volt Auxiliary One Line Diagram, Rev. 22

2166-S-0301, Low Voltage Relay Settings 480V Power Center 1A2-SA, Sh. 51, Rev. 5

2166-S-0301, Low Voltage Relay Settings 480V Power Center 1B2-SB, Sh. 55, Rev. 4

2166-S-0302, Medium Voltage Relay Settings 6900V Emergency Bus 1A-SA, Sh. 20, Rev. 11

2166-S-0302, Medium Voltage Relay Settings 6900V Emergency Bus 1A-SA, Sh. 22, Rev. 2

5165-BC-0001, AC Power Distribution System Unit 1, Rev. 14

CAR-2165-G-063, Flow Diagram Diesel Fuel Oil System Unit 1, Rev. 19

CAR 2166-B-401, Sheet 329, Control Wiring Diagram — Residual Heat Removal System to
CVCS Charging Pump Suction Valve 1-8706A, Rev. 22

CAR 2166-B-401, Sheet 330, Control Wiring Diagram — Residual Heat Removal System to
CVCS Charging Pump Suction Valve 1-8706B, Rev. 22

CAR 2166-G-0042 S01, 250V DC 125V DC & 120V Uninterruptible AC One Line Wiring
Diagram, Rev. 28

CAR-2168G-498S02, HVAC ESCW Condenser Flow Diagram, Rev. 32

CAR-2168G-499 HVAC ESCW Distribution Flow Diagram, Rev. 14

CAR-2168G-499S02, HVAC ESCW Condenser Flow Diagram, Rev. 31

CPL-2165-S-0550, Containment Spray System, Rev. 17

CPL-2165-S-0633 S01, Simplified Flow Diagram Emergency Diesel Generator Lube Oil and Air
Intake & Exhaust System — Unit 1, Rev. 11

CPL-2165-S-0633 S02, Simplified Flow Diagram Emergency Diesel Generator 1A-SA & 1B-SB
Jacket Water System Unit 1, Rev. 13

CPL-2165-S-0633 S03, Simplified Flow Diagram Emergency Diesel Generator 1A-SA & 1B-SB
Fuel Oil and Drainage Systems, Rev. 9

CPL-2165-S-0998, HVAC ESCW Condenser Flow Diagram, Rev. 7

CPL-2165-S-1301, RCS Flow Diagram, Rev. 10

CPL-2165-S-1304, Chemical & Volume Control System - Sheet 2, Rev. 12

CPL-2165-S-1305, Chemical & Volume Control System, Rev. 26

CPL-2165-S-1308, Safety Injection System, Rev. 12

CPL-2165-S-1310, Safety Injection System - Sheet 3, Rev. 13

CPL-2165-S-1324, Residual Heat Removal System, Rev. 11

CPL-2165-S-998S02, HVAC ESCW Condenser Flow Diagram, Rev. 26



CPL-2165-S-999S02, HVAC ESCW Condenser Flow Diagram, Rev. 29

Calculations

0009-AMD, D.C. Short Circuit Calculations, Rev. 4

0024-JRG, 120VAC Class 1E Inverter Load Tabulation, Rev. 8

0044-SKD, DC Control Power Voltage Criteria for AC Switchgear, Rev. 9

CN-CRA-99-80, Shearon Harris (CQL) SGTR Margin to Overfill Analysis for Replacement
Steam Generators, Rev. 0

CN-CRA-10-31, Shearon Harris SGTR Margin to Overfill Re-analysis for Decay Heat Issue,
Rev. 0

CS-0020, Mechanical Analysis and Calculation for Globe Valve 1CS-745, Rev. 7

CS-0021, Mechanical Analysis and Calculation for Globe Valve 1CS-746, Rev. 8

CS-0022, Mechanical Analysis and Calculation for Globe Valve 1CS-752, Rev. 8

CS-0023, Mechanical Analysis and Calculation for Globe Valve 1CS-753, Rev. 8

CT-30, Containment Spray Switchover Calculation, Rev. 4

DCP-1227.00-00-0029, Variations on Post LOCA ESF Back-Leakage to the RWST at HNP,
Rev. 1

DG-0001, Jacket Water Cooler — Emergency Diesel Generator

E-6000, AC Distribution System Voltage/Load Flow/Fault Current Study, Rev. 12

E-6924-595-7, Harris Power Uprate Turbine Trip Analysis, Rev. 0

E1-0005.01, 480V Overcurrent Protection for Station Service Transformer (SST) 1A2-SA and
1B2-SB, Rev. 1

E1-0005.02, 480V Overcurrent Protection for Station Service Transformer (SST) 1A3-SA and
1B3-SB, Rev. 1

E2-0002.01, 6.9 kV Overcurrent Protection for Station Service Transformer (SST) 1A2-SA and
1B2-SB, Rev. 1

E2-0002.02, 6.9 kV Overcurrent Protection of Station Service Transformer 1A3-SA and 1B3-SB,
Rev. 1

E2-003.1, Overcurrent Protection for 6.9kV Bus Tie Feeders 1D to 1A-SA and 1E to 1B-SB,
Rev. 0

E4-0006, Safety Batteries 1A-SA & 1B-SB Load Profile Determination (LOCA/SBO), Rev. 4

E4-0008, 125VDC 1E Battery Sizing and Battery/Panel Voltages for Station Blackout, Rev. 7

E4-0012, 125VDC 1E Battery Sizing and Battery/Panel Voltages for LOCA, Rev. 5

E5-0002, Analysis of Motor Output Torque and Stroke Time for DC MOVs, Rev. 5

EQS-002, Refueling Water Storage Tank Level Setpoint, Rev. 9

EQS-0023, Diesel Fuel Oil Storage Tank Level Setpoints, Rev. 3

EQS-0028, Diesel Generator Day Tank Level Setpoints, Rev. 3

ESR 96-00286, Low ESCW Flows — Post Operability Evaluation, dated 6/3/96

FO-9, Sizing Fuel QOil Lines, Rev. 0

FO-0013, Diesel Fuel Oil Transfer Pump TDH and NPSH Calculation, Rev. 4

HNP-F/NFSA-0072, Determine Offsite, CR, TSC, & EOF Doses for Selected FSAR Chapter 15
Accidents, Rev. 7

HNP-I/INST-1010, Evaluation of RTS/ESFAS Tech Spec Related Setpoints, Allowable Values,
and Uncertainties, Rev. 5

HNP-I/INST-1030, Refueling Water Storage Tank Level Instrument Loops, Rev. 3

HNP-IST-003, HNP IST Program- 3 Interval, Rev. 10

HNP-M/MECH-1052, AOV Component Level Calculation for Rising Stems, Rev. 1

MS-0030, MS Safety Valve Vent Pipe Sizing, Rev. 1

MS-0041, MS Safety Valves, Rev. 2

MS-0042, MS Relief Valves Calc., Rev. 2

MS-0049, MS Safety Valve Opening Time, Rev. 2



MS-0052, Main Steam Line Pressure Drop Calculation, Rev. 2

S1-0045, Max. RCS Pressure for CSIP Minimum Flow, Rev. 2

S1-0049, Minimum NPSHA for Charging/S| Pumps, Rev. 3

SI-0050, Max. Flow for Parallel-Operating CSIPs During Injection Mode, Rev. 2
SI1-0063, Design of HHSI Pressure Breakdown Orifice, Rev. 4

SW-0049, EDG JW Cooler Performance With Reduced SW Flows
TANK-0016, Head Required to Prevent Vortex in RWST, Rev. 2

Design Basis Documents

DBD-103, Chemical & Volume Control System, Rev. 20

DBD-104, Safety Injection System, Rev. 15

DBD-106, Containment Spray System, Rev. 14

DBD-125, Steam Generator, Main Steam, Extraction Steam, Steam Dump, and Auxiliary Steam
Systems, Rev. 10

DBD-140, Diesel Generator Building, Diesel Fuel Oil Pump Room, Emergency Service Water
Intake Structure and Security Building HVAC Systems, Rev. 5

DBD-201, Emergency Diesel Generator System, Rev.14

DBD-202, Electrical Distribution System, Rev. 31

Action Requests (ARs)/Nuclear Condition Report (NCRs)

153212 458856 619229 648660
159028 460601 621677 667121
218105 475602 622454 668462
22395 481423 622906 674330
243445 527674 625944 675066
328826 534156 626242 675740
328953 535621 626842 687145
423193 572620 637670 698739
423471 575812 637672

426073 588517 638739

455816 603513 647916

Work Orders

0152698201, Perform PM-E0001 — 480V Load Center PM (1B2-SB), dated 11/17/10

0157459501, MST-E0013 Performance Test Battery Load Test Report, dated 11/3/10

0176752801, Perform LP-L-2431A: Fuel Oil Storage Tank A Level, dated 4/4/12

0176971701, Perform PIC0-1300: Mechanical Level Switch Inspection and Calibration for EDG
Day Tank 1B-SB, dated 3/2/12

0177107601, Perform LP-L-2431B: Fuel Oil Storage Tank B Level, dated 4/25/12

0182441601, MST-E0027 Service Test Battery Load Test Report, dated 5/3/12

0183251201, Perform turns ratio testing, CM-E0011, 1A3-SA transformer, dated 5/4/12

0183253901, Perform PM-E0005 — 6.9kV 1200/2000A PM (1A-SA-2) (new VAC Bkr installed),
dated 5/21/12

0183278301, EL, PM-0037, Aux. Relay Calibration CX/1726, dated 5/19/12

0184437701, Perform Cal on Pressurized Pressure Instruments, dated 2/15/11

0184453201, Perform Cal on Pressurized Pressure Instruments, dated 2/21/11

0184453401, Perform Cal on Pressurized Pressure Instruments, dated 2/21/11

0188611701, EL, 176, 1A-SA-12, EC 79797, PM-E0048 Function Test and Setup, dated 3/13/12

0188627001, EL, 176, 1D-10, EC 79797, PM-E0048 Function Test and Setup, dated 3/19/12

0189343501, M, 1MS-51, Tail Pipe is Whisping Steam, dated 8/9/11



0192333001, Perform PMT-E0022, General Electric 6.9kV Overcurrent 1FC-53 Relay Cal. SST
1A3-SA, dated 3/1/13

0194076201, EL, Perform PIC-070: Calibration of 50-51 Overcurrent Relays, dated 9/6/13

0195619201, Perform MST-10043 as Required to Perform the 7300 Section of Loop L-0993
(Refueling Water Storage Tank), dated 2/15/2013

0198194201, Perform MST-10040 Refueling Water Storage Tank Level Loop L-0090 as
Required to Calibrate Transmitter LT-01CT-0990I1W, dated 2/28/13

0205669301, Perform MST-10041 Refueling Water Storage Tank Level Il Calibration as
Required to perform the 7300 portions of Loop L-0991, dated 12/19/13

0205729601, MST-E0027 Service Test Battery Load Test Report, dated 11/10/13

0208095501, Perform Cal on Pressurized Pressure Instruments, dated 12/04/12

0208141701, Perform Cal on Pressurized Pressure Instruments, dated 12/04/12

0208141801, Perform Cal on Pressurized Pressure Instruments, dated 12/04/12

02128971, |, PIC-1315, LS-01FO-2464ASAV, EDG-A D, dated 6/24/14

02128972, Perform PIC-1315: EDG 1A-SA Fuel Oil, dated 6/24/14

0212897201, Perform PIC-1315: Mechanical Level Switch Inspection and Calibration for EDG
Day Tank 1A-SA, LS-01FO-2463ASAV, dated 6/27/14

02128973, Perform PIC-1315: EDG 1A-SA Fuel Oil, dated 6/24/14

0214207701, Perform MST-10042 Refueling Water Storage Tank Level Il Calibration as
Required to perform the 7300 portions of Loop L-0992, dated 4/1/14

0224761901, Perform ultrasonic monitoring on the A train buses and transformers, dated
4/28/14

044518101, EC 54019, Replace 1MS-53 with Spare, dated 10/3/13

059622101, EL, Replace SST 1A3-SA, dated 9/5/13

062645001, EL, PM-0037, Aux. Relay Calibration Bkr 1A-SA-10, dated 4/26/06

06664801, EL, Perform PIC-070: Calibration of 50-51 Overcurrent Relays, dated 12/5/04

078096301, EL, PIC-EQ70, Calibrate ITE 59G Ground Voltage Relays, dated 1/25/13

113315558, Thermography on Running ‘A’ Safety Train Breakers & Motors, dated 4/16/14

113648601, Perform PM-E0015, transformer PM (1A3-SA), dated 5/2/12

113648701, Perform PIC-E018, calibrate SST winding temperature indicator cal. (1A3-SA),
dated 5/2/12

113715901, Perform MST-E0072 480V Siemens PM (1A2-SA-3B), dated 4/29/09

113715901, EL, Perform MST-E0072, Pre-Outage on Spare Breaker, dated 1/9/09

113716301, Perform MST-E0072 — 480VAC Siemens Breaker PM (1A3-SA-6B), dated 4/29/09

116263101, Diagnostic Testing on 1CH-126, dated 12/10/09

116263201, Diagnostic Testing on 1CH-125, dated 12/11/09

116263501, Diagnostic Testing on 1CH-125, dated 12/11/09

116263601, Diagnostic Testing on 1CH-115, dated 12/10/09

117503101, M, 1MS-57 is Leaking By/Whisping, dated 1/7/09

1330666801, EL, Perform a visual inspection of the 1A3-SA transformer, dated 11/7/13

1331494001, Perform MST-E0010 Inspection of 125VDC Emergency Battery Bank 1A-SA,
dated 4/24/14

1331765901, Perform MST-E0011-1E Battery Quarterly Test, dated 5/2/14

1332298901, Perform MST-E0010-Inspection of 125VDC Emergency Battery Bank 1A-SA,
dated 5/21/14

1335257501, EL, Assist in Collection of Harmonic Distortion Data on 1B-SB, dated 5/7/14

13413960, CSIP Alternate Miniflow Block Valve Interlocks with Piggyback Valves, 07/19/2014

Miscellaneous
1E 125VDC System Health Report Q2 2014
33-52994-D1, Report of Transformer Tests, dated 4/15/82



33-52994-QT, Environmental Qualification Report, Secondary Unit Substation Transformers,
Rev. 3

CAR-SH-E-011, Specification EBASCO 216-73Tb, Diesel Engine-Generator Unit and Control
Panel for Nuclear Power Plants, Rev. 9

CAR-SH-M-55, Ebasco Specification, Main Steam Safety Valves Nuclear Safety Class 2, Rev. 4

Crosby MSSV Comparative Testing, dated 10/12/94

EC 54019, Evaluate the Acceptability of vendor Flexi-Discs for use in the Main Steam Safety
Valves, Rev. 0

EC 60881, Implementation of a Slight Dose Increase in the LBLOCA Analysis, Rev. 0

EC 90067, Modification Package for Pressure Gauge Tap Installations, Rev. 0

EC 94035, Replace Station Service Transformer 1A3-SA, Rev. 0

EC 95208, Modification Package for New ESCW Throttle Valves (DRAFT), Rev. 0

EOP-SIM-18.54, Design Basis Tube Rupture Response, dated 04/22/2014 — 05/27/2014

EPRI-TR-105872, Safety and Relief Valve Testing and Maintenance Guide, dated 8/96

ESR 9400296, Information Notice 91-56 Evaluation, Rev. 0

ESR 9600448, EOP Support for ECCS Pump Suction Protection, Rev. 0

Focused Self-Assessment Report 648867, CDBI Readiness, dated 2/16/14

Harris Nuclear Plant Student Text, Diesel Engine and Support Systems

HNP-F/NFSA-0215, HNP Cycle 18 Plant Parameters Document, Rev. 3

Issuance of License Amendment No. 33 to Facility Operating License No. NPF-63 Regarding
High Head Safety Injection Technical Specification Flow Requirement Change- Shearon
Harris Nuclear Power Plant, Unit 1 (TAC No. M84499), dated 11/10/92

Issuance of Licensing Amendment No. 107, 10/12/2001

LTAM 10-0126, Setpoint Changes for HNP PZR and MS Safety Valves

LTAM 11-0157, Funding Approval for EC 90067

Main Steam System Health Report Q1 2014

NIS, Vendor Manual Siemens Circuit Breakers & Switchgear Breaker Type 3AH 1200A, Rev. 25

NLS-86-159, Shearon Harris Nuclear Power Plant TDI Diesel Generators (NI-382) Revision 2 to
DR/QR Report, dated 5/9/86

NLS-92-247, Request for License Amendment Emergency Core Cooling System Surveillance
Flow Requirements, dated 9/8/92

LTAM HNP-10-0009, WC-2A and WC-2B Chillers Low Margin Replacement Plan, dated 7/12/10

NGG-PMB-PRV-01, Pressure Relief Valves (Spring Actuated), Rev. 0

Operations Feedback Report #1259, EDG Operability Status with LO/JW Temperature Below
Operating Range of Site Procedures, dated 3/20/89

OUTSIDE, Outside Building Auxiliary Operator Logs, Rev. 17

RAF 3131, FSAR Change Request, Compliance with Reg. Guide 1.106, 03/17/09

Ref. 1364-46107, Orifice Plate Liquid Bore Calculation

Shearon Harris Nuclear Plant, Unit 1- Issuance of Amendment Re: Measurement Uncertainty
Recapture Power Uprate (TAC No. ME6169), dated 5/30/12

System 2060/2065/2007, System Health Report — Chemical and Volume Control, Q1-2014

System 2080, System Health Report — High Pressure Injection, Q1-2014

Task Interface Agreement Evaluation Regarding Instrument Accuracy Affecting Millstone Unit 2
(TAC No. M95177), dated 7/22/96

VM-BFM, Rosemount Inc. Transmitters & Accessories Vendor Manual, Rev. 44

VM-BJS, Crosby Relief Valves, Rev. 41

VM-MBO-V01, Engine, Diesel-Instr. Manual, Rev. 28

VM-MBO-V02, Diesel Engine Parts Manual, Rev. 36

VM-MBO-V03, Engine, Diesel-Assoc. Publs., Rev. 27

VM-MWYV, Westinghouse Indicators & Instruments Vendor Manual, Rev. 6

VM-OAJ-V01, York Chiller Vendor Manual, Rev. 18



VM-OXM, Magnetrol Switches and Controls, Level Vendor Manual, Rev. 24

VM-QCR, Fluid Components Inc. Switches, Rev. 13

VTD-WEST-0345, Westinghouse Installation, Operation and Maintenance Instructions for Type
AR High Speed Auxiliary Relay, dated 6/85

Corrective Action Documents Written Due to this Inspection

697100, 21014 CDBI- Instrument Uncertainty in Testing MS Safeties
697152, Inadequate 50.59 in support of FSAR change

697502, 2014 CDBI Low-Low RWST Level Setpoint Uncertainty
697578, 2014 CDBI- EDG JW Temp Cont Band Does Not Agree With the FSAR
698245, 2014 CDBI OP-155 EDG Jacket Water Operability Temperature
698720, 2014 CDBI — Interlock on RHR to CSIP Supply Valves

698739, 2014 CDBI — Overload Bypass Manual Operation

699380, 2014 CDBI EPT-054 Procedure Compliance

699480, 2014 CDBI EST-206 Deficiencies

699708, 2014 CDBI — RWST Back Leakage During ECCS Recirculation




