UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION IV
1600 E. LAMAR BLVD
ARLINGTON TX 76011-4511

October 6, 2016

Mr. Randall K. Edington

Executive Vice President Nuclear/CNO
Arizona Public Service Company

P.O. Box 52034, MS 7602

Phoenix, AZ 85072-2034

SUBJECT: PALO VERDE NUCLEAR GENERATING STATION, UNITS 1, 2, AND 3 - NRC
COMPONENT DESIGN BASES INSPECTION 05000528/2016007;
05000529/2016007; 05000530/2016007

Dear Mr. Edington:

On September 1, 2016, the U.S. Nuclear Regulatory Commission (NRC) completed an
inspection at your Palo Verde Nuclear Generating Station. On September 1, 2016, the NRC
inspectors discussed the results of this inspection with Mr. R. Bowman, Executive Vice
President, Nuclear, and other members of your staff. Inspectors documented the results of this
inspection in the enclosed inspection report.

NRC inspectors documented four findings of very low safety significance (Green) in this report.
All of these findings involved violations of NRC requirements. The NRC is treating these
violations as 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 |V; the Director, Office of Enforcement,

U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001; and the NRC resident
inspector at the Palo Verde Nuclear Generating Station.

If you disagree with a crosscutting aspect 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 IV; and the NRC resident inspector at the Palo Verde Nuclear
Generating Station.
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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 and Procedure," a copy
of this letter, its enclosure, and your response (if any) will be available electronically for public
inspection in the NRC’s Public Document Room or from the Publicly Available Records (PARS)
component of the NRC's Agencywide Documents 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/

Thomas R. Farnholtz, Branch Chief
Engineering Branch 1
Division of Reactor Safety

Docket Nos. 50-528, 50-529, and 50-530
License Nos. NPF-41, NPF-51, and NPF-74

Enclosure:

Inspection Report 05000528/2016007;
05000529/2016007; 05000530/2016007
w/Attachment: Supplemental Information

cc w/ encl: Electronic Distribution
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SUMMARY

IR 05000528/2016007; 05000529/2016007; 05000530/2016007; 08/02/2016 — 09/01/2016;
Palo Verde Generating Station Baseline Inspection, NRC Inspection Procedure 71111.21,
“Component Design Bases Inspection.”

The inspection activities described in this report were performed between August 2, 2016, and
September 1, 2016, by three inspectors from the NRC’s Region IV office, one inspector from the
NRC'’s Region Il office, and two contractors. Four findings of very low safety significance
(Green) are documented in this report and all four of these findings involved violations of NRC
requirements. The significance of inspection findings is indicated by their color (Green, White,
Yellow, or Red), which is determined using Inspection Manual Chapter 0609, “Significance
Determination Process.” Their crosscutting aspects are determined using Inspection Manual
Chapter 0310, “Aspects Within the Cross-Cutting Areas.” Violations of NRC requirements are
dispositioned in accordance with the NRC"s Enforcement Policy. The NRC's program for
overseeing the safe operation of commercial nuclear power reactors is described in
NUREG-1649, “Reactor Oversight Process.”

Cornerstone: Mitigating Systems

e Green. The team identified a Green, non-cited violation of 10 CFR 50.63, “Loss of All
Alternating Current,” which states, in part, “The alternate AC power source, as defined in
10 CFR 50.2, will constitute acceptable capability to withstand station blackout provided an
analysis is performed which demonstrates that the plant has this capability from onset of the
station blackout until the alternate AC source(s) and required shutdown equipment are
started and lined up to operate.” Specifically, prior to August 5, 2016, the licensee replaced
the gas turbine generator station blackout batteries in a modification to address obsolete
components, but failed to identify the initial parameters to baseline the batteries and failed to
implement a battery testing and maintenance program. In response to this issue, the
licensee determined that the batteries continued to satisfy their design function and began to
develop the necessary testing and preventive maintenance procedures. This finding was
entered into the licensee’s corrective action program as Condition Report 14-02346.

The team determined that failure to implement preventative maintenance activities for the
gas turbine generator station blackout batteries since their replacement in 2014 was a
performance deficiency. This performance deficiency was more than minor because it was
associated with the equipment performance attribute of the Mitigating Systems Cornerstone
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 replaced the gas turbine generator station blackout batteries in a
modification to address obsolete components, but failed to identify the initial parameters to
baseline the batteries and failed to implement a battery testing and maintenance program.
In accordance with Inspection Manual Chapter 0609, Appendix A, “The Significance
Determination Process (SDP) for Findings At-Power,” dated June 19, 2012, Exhibit 2,
“Mitigating Systems Screening Questions,” the finding was determined to have very low
safety significance (Green) because it was a design or qualification deficiency that did not
result in a loss of operability or functionality; did not represent an actual loss of safety
function of a system or train; did not result in the loss of a single train for greater than
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technical specification allowed outage time; did not result in the loss of one or more trains of
non-technical specification equipment; and did not screen as potentially risk-significant due
to seismic, flooding, or severe weather. This finding had a crosscutting aspect in the area of
problem identification and resolution associated with resolution because the licensee failed
to take effective corrective actions to address issues in a timely manner commensurate with
their safety significance [P.3]. (Section 1R21.2.3.b)

Green. The team identified a Green, non-cited violation of 10 CFR Part 50, Appendix B,
Criterion 111, “Design Control,” which states, in part, “measures shall be established to assure
that applicable regulatory requirements and the design basis, for those structures, systems,
and components to which this appendix applies are correctly translated into specifications,
drawings, procedures, and instructions.” Specifically, prior to August 5, 2016, the licensee
did not adequately implement operator training and annunciator response procedures for
Design Modification 216914, which resulted in the failure to adequately evaluate the impact
on operability for the loss of forced cooling capability for the L31 load center transformer. In
response to this issue, the licensee confirmed that the L31 load center was operable, but
degraded, based on the remaining life for the transformer insulation when considering the
maximum design basis accident load on the transformer and the expected load duration with
the cooling fans disabled. This finding was entered into the licensee’s corrective action
program as Condition Report 3-16-12571 and Condition Report 3-16-13316.

The team determined that the failure to adequately update design documentation, operating
procedures, and operator training was a performance deficiency. This performance
deficiency was more than minor because it was associated with the design control attribute
of the Mitigating Systems Cornerstone and affected the cornerstone objective of ensuring
the availability, reliability, and capability of systems that respond to initiating events to
prevent undesirable consequences. Specifically, the failure to update appropriate design
calculations, annunciator response procedures, and licensed operator training when Design
Modification 216904 was implemented in 1996 contributed to conditions that resulted in
Operations preparing an inadequate Immediate Operability Determination when the L31
transformer cooling equipment failed on April 21, 2015. In accordance with Inspection
Manual Chapter 0609, Appendix A, “The Significance Determination Process (SDP) for
Findings At-Power,” dated June 19, 2012, Exhibit 2, “Mitigating Systems Screening
Questions,” the finding was determined to have very low safety significance (Green)
because it was a design or qualification deficiency that did not result in the loss of operability
or functionality; did not represent an actual loss of safety function of a system or train; did
not result in the loss of a single train for greater than technical specification allowed outage
time; did not result in the loss of one or more trains of non-technical specification equipment;
and did not screen as potentially risk-significant due to seismic, flooding, or severe weather.
This finding did not have a crosscutting aspect because the most significant contributor did
not reflect current licensee performance. (Section 1R21.2.5.b)

Green. The team identified a Green, non-cited violation of 10 CFR Part 50, Appendix B,
Criterion 111, “Design Control,” which states, in part, “Measures shall be established to assure
that applicable regulatory requirements and the design basis for those structures, systems,
and components to which this appendix applies are correctly translated into specifications,
drawings, procedures, and instructions.” Specifically, prior to August 3, 2016, the licensee
failed to establish measures to assure an adequate water level was maintained in the
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condensate storage tank, failed to establish a time critical action to isolate the condensate
storage tank, and failed to establish specific procedures to isolate the condensate storage
tank in the event of a tornado. In response to this issue, the licensee initiated the process to
revise plant procedures and evaluate associated operator time critical actions. This finding
was entered into the licensee’s corrective action program as Condition Reports 16-13761,
16-12430, and 16-13762.

The team determined that failure to verify the ability to isolate the safety-related condensate
storage tank from the non-safety portion of the auxiliary feedwater system while preserving
enough tank capacity to safely shutdown was a performance deficiency. This performance
deficiency was more than minor because it was associated with the equipment performance
attribute of the Mitigating Systems Cornerstone 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’s failure to
ensure timely isolation of the condensate storage tank would adversely affect the capability
to safely shutdown the plant using the condensate storage tank and safety-related auxiliary
feedwater system. In accordance with Inspection Manual Chapter 0609, Appendix A, “The
Significance Determination Process (SDP) for Findings At-Power,” dated June 19, 2012,
Exhibit 2, “Mitigating Systems Screening Questions,” the finding was determined to have
very low safety significance (Green) because it was a design or qualification deficiency that
did not result in a loss of operability or functionality; did not represent an actual loss of safety
function of a system or train; did not result in the loss of a single train for greater than
technical specification allowed outage time; did not result in the loss of one or more trains of
non-technical specification equipment; and did not screen as potentially risk-significant due
to seismic, flooding, or severe weather. This finding did not have a crosscutting aspect
because the most significant contributor did not reflect current licensee performance.
(Section 1R21.2.15.b.1)

Green. The team identified a Green, non-cited violation of 10 CFR 50.55a(g)4, “Inservice
Inspection Standards Requirement for Operating Plants,” which states, in part, “Throughout
the service life of a pressurized water-cooled nuclear power facility, components that are
classified as ASME Code Class 1, Class 2, and Class 3 must meet the requirements set
forth in Section XI of the ASME Code.” The ASME Code, Section Xl, Article IWA-2610,
requires that a reference system be established for all welds and areas subject to a surface
or volumetric examination. Specifically, prior to August 8, 2016, for two welds located in an
ASME Code, Section Xl, Class 3, suction line between the condensate storage tank and the
non-safety-related auxiliary feedwater pump, a weld reference system was not established.
In response to this issue, the licensee reclassified the subject welds and scheduled weld
examinations to ensure potential cracks would be detected. This finding was entered into
the licensee’s corrective action program as Condition Report 16-13150.

The team determined that the licensee’s failure to establish a weld reference system for two
welds in the suction line between the condensate storage tank and the startup feed pump
system was contrary to the ASME Code, Section Xl, Article IWA-2610, and was a
performance deficiency. This performance deficiency was more than minor because the
finding, if left uncorrected, would become a more significant safety concern. Specifically,
absent NRC identification, the licensee would not have examined these welds, which could
have allowed service induced cracks to go undetected. Undetected cracks would place the
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suction pipe segment at increased risk for through-wall leakage and/or failure, which would
affect the safety of an operating reactor. In accordance with Inspection Manual Chapter
0609, Appendix A, “The Significance Determination Process (SDP) for Findings At-Power,”
dated June 19, 2012, Exhibit 2, “Mitigating Systems Screening Questions,” the finding was
determined to have very low safety significance (Green) because it was a design or
qualification deficiency that did not result in the loss of operability of functionality; did not
represent an actual loss of safety function of a system or train; did not result in the loss of a
single train for greater than technical specification allowed outage time; did not result in the
loss of one or more trains of non-technical specification equipment; and did not screen as
potentially risk-significant due to seismic, flooding, or severe weather. This finding did not
have a crosscutting aspect because the most significant contributor did not reflect current
licensee performance. (Section 1R21.2.15.b.2)



1R21

REPORT DETAILS
REACTOR SAFETY

Cornerstones: Initiating Events, Mitigating Systems, and Barrier Integrity

This inspection of component design bases verifies that plant components are
maintained within their design basis. Additionally, this inspection provides monitoring of
the capability of the selected components and operator actions to perform their design
basis functions. As plants age, modifications may alter or disable important design
features making the design bases difficult to determine or obsolete. The plant risk
assessment model assumes the capability of safety systems and components to perform
their intended safety function successfully. This inspectable area verifies aspects of the
Initiating Events, Mitigating Systems, and Barrier Integrity cornerstones for which there
are no indicators to measure performance.

Component Design Basis Inspection (71111.21)

Overall Scope

To assess the ability of the Palo Verde Nuclear Generating Station equipment and
operators to perform their required safety functions, the team inspected risk-significant
components and the licensee’s responses to industry operating experience. The team
selected risk-significant components for review using information contained in the
Palo Verde Nuclear Generating Station probabilistic risk assessments and the U.S.
Nuclear Regulatory Commission’s (NRC) standardized plant analysis risk model. In
general, the selection process focused on components that had a risk achievement
worth factor greater than 1.3 or a risk reduction worth factor greater than 1.005. The
items selected included components in both safety-related and non-safety-related
systems including pumps, circuit breakers, heat exchangers, transformers, and valves.
The team selected the risk-significant operating experience to be inspected based on its
collective past experience.

To verify that the selected components would function as required, the team reviewed
design basis assumptions, calculations, and procedures. In some instances, the team
performed calculations to independently verify the licensee's conclusions. The team
also verified that the condition of the components was consistent with the design basis
and that the tested capabilities met the required criteria.

The team reviewed maintenance work records, corrective action documents, and
industry operating experience records to verify that licensee personnel considered
degraded conditions and their impact on the components. For selected components, the
team observed operators during simulator scenarios, as well as during simulated actions
in the plant.

The team performed a margin assessment and detailed review of the selected
risk-significant components to verify that the design bases have been correctly

-6 -



implemented and maintained. This design margin assessment considered original
design issues, margin reductions because of modifications, and margin reductions
identified as a result of material condition issues. Equipment reliability issues were also
considered in the selection of components for detailed review. These included items
such as failed performance test results; significant corrective actions; repeated
maintenance; 10 CFR 50.65(a)1 status; operable, but degraded, conditions; NRC
resident inspector input of problem equipment; system health reports; industry operating
experience; and licensee problem equipment lists. Consideration was also given to the
uniqueness and complexity of the design, operating experience, and the available
defense in-depth margins.

The inspection procedure requires a review of 15 to 25 total samples that include
risk-significant and low design margin components, components that affect the large
early release frequency, and operating experience issues. The sample selection for this
inspection was 17 components, 3 of which affect large early release frequency, and

5 operating experience items. The selected inspection and associated operating
experience items supported risk-significant functions including the following:

Electrical power to mitigation systems: The team selected several components in the
electrical power distribution systems to verify operability to supply alternating current (ac)
and direct current (dc) power to risk-significant and safety-related loads in support of
safety system operation in response to initiating events such as loss of offsite power,
station blackout, and a loss-of-coolant accident concurrent with loss of offsite power
available. As such the team selected:

125 Vdc Battery, 3E-PKA-F11

125 Vdc Battery Charger, 3E-PKA-H1

Gas Turbine Generator, Station Blackout Batteries
4160 V Bus, 3E-PBB-S04

480V Load Center Bus, 3E-PGB-L32
Safety-Related Inverter, 3E-PNA-N11

Gas Turbine Generator Buried Power Cables

Components that affect large early release frequency: The team reviewed components
required to perform functions that mitigate or prevent an unmonitored release of
radiation. The team selected the following components:

e Containment Spray Injection Valve, 2JSIBUV671
e Containment Spray Check Valve, 2PSIAV164
o Containment Spray Pump, 2MSIAP03

Mitigating systems needed to attain safe shutdown: The team reviewed components
required to perform the safe shutdown of the plant. As such the team selected:

e Spray Pond Chemical Addition and Filtration for Unit 3, Train B

e Auxiliary Feedwater Pump, AFN-P01
e Auxiliary Feedwater Pump N Discharge Check Valve, AFN V012
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2.1

2.2

b.

Gas Turbine Generator

Essential Chilled Water Pump, 3SMECBPO01

Essential Cooling Water Heat Exchangers, 2MEWAEQ01 and 2MEWBEO1
Essential Chilled Water Expansion Tanks, 3SMECATO01 and 3MECBTO1

Results of Detailed Reviews for Components:

125 Vdc Battery, 3E-PK-F11

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with 125 Vdc Battery, 3E-PKA-F11. The team also
performed walkdowns and conducted interviews with system engineering personnel to
ensure the capability of this component to perform its design basis function. Specifically,
the team reviewed:

e Component maintenance history and corrective action program reports to verify the
monitoring of potential degradation.

¢ Calculations for electrical distribution, system load flow/voltage drop, short-circuit,
and electrical protection to verify that bus capacity and voltages remained within
minimum acceptable limits.

e Sizing calculations to verify input assumptions, design loading, and environmental
parameters are appropriate and that the battery cell is sized to perform the battery
design basis function.

e Procedures for preventative maintenance, inspection, and testing to compare
maintenance practices against industry and vendor guidance.

Findings
No findings were identified.

Train A 125 Vdc Battery Charger, 3E-PKA-H1

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with 125 Vdc Battery Charger “A” Train, 3E-PKA-H1. The
team also performed walkdowns and conducted interviews with system engineering
personnel to ensure the capability of this component to perform its design basis function.
Specifically, the team reviewed:



2.3

b.

o Component maintenance history and corrective action program reports to verify the
monitoring of potential degradation.

e Calculations for electrical distribution, system load flow/voltage drop, short-circuit,
and electrical protection to verify that bus capacity and voltages remained within
minimum acceptable limits.

e Sizing calculations to verify input assumptions, design loading, and environmental
parameters are appropriate and that the battery cell is sized to perform the battery
design basis function.

e Procedures for preventative maintenance, inspection, and testing to compare
maintenance practices against industry and vendor guidance.

Findings
No findings were identified.

Gas Turbine Generator Station Blackout Batteries

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with gas turbine generator station blackout batteries. The
team also performed walkdowns and conducted interviews with system engineering
personnel to ensure the capability of this component to perform its design basis function.
Specifically, the team reviewed:

e Component maintenance history and corrective action program reports to verify the
monitoring of potential degradation.

e Calculations for electrical distribution, system load flow/voltage drop, short-circuit,
and electrical protection to verify that bus capacity and voltages remained within
minimum acceptable limits.

e Sizing calculations to verify input assumptions, design loading, and environmental
parameters are appropriate and that the battery cell is sized to perform the battery
design basis function.

e Procedures for preventative maintenance, inspection, and testing to compare
maintenance practices against industry and vendor guidance.



b. Findings

Failure to Establish Maintenance Activities and Instructions for Gas Turbine Generator
Station Blackout Batteries

Introduction. The team identified a Green, non-cited violation of 10 CFR 50.63, “Loss of
All Alternating Current,” for the licensee’s failure to maintain appropriate quality
assurance requirements for components needed to cope with a station blackout event.
Specifically, the licensee failed to establish adequate maintenance activities and
instructions to demonstrate conformance with design and system readiness
requirements through effective preventive maintenance.

Description. In 2014, the licensee replaced the gas turbine generator station blackout
batteries in a modification to address obsolete components. The team reviewed the
replacement modification and determined that the licensee failed to identify the initial
baseline parameters for the batteries, failed to establish and implement a maintenance
program, and failed to meet the vendor’s requirements.

Regulatory Guide 1.155, Station Blackout, Section C.3.3.5, states, in part, that the
alternate ac power source should have sufficient capacity to operate the systems
necessary for coping with a station blackout for the time required to bring and maintain
the plant in safe shutdown. Regulatory Guide 1.155, Section 3.5, Quality Assurance
and Specification Guidance for Station Blackout Equipment That Is Not Safety-Related,
states that the subject guidance is provided in Appendices A, Quality Assurance
Guidance for Non-Safety Systems and Equipment; and B, Guidance Regarding System
and Station Equipment Specifications, of the Regulatory Guide. In response to

10 CFR 50.63, “Loss of All Alternating Current Power,” as stated in Arizona Public
Service’s letter to USNRC, No. 102-05370-CDM/TNW/RAB, dated October 28, 2005,
Revised Station Blackout (Station blackout) Evaluation, the licensee adopted Regulatory
Guide 1.155, Sections 3.3.5 and 3.5, and Appendix A, as the manner by which they
would meet the requirements of 10 CFR 50.63. This includes Appendix A, Criterion 5,
Testing and Test Control, which contains requirements for a test program to ensure that
testing is performed to demonstrate conformance with design and system requirements.

The team determined that the licensee’s lack of maintenance activities on the batteries
since installation was ineffective in demonstrating conformance with design and system
readiness requirements. Although the batteries had internal monitoring which would
alert the control room of any performance issues, this did not take the place of the
required testing. The batteries were replaced under Work Order 2917568 which did not
include any provisions to perform or identify maintenance activities. Condition

Report 14-02346 was generated in September 2014 to address the need to review
preventative maintenance strategy associated with station blackout gas turbine
generators.

The team identified that there was nothing to address what inspections or tests should

be completed in the interim. The team determined that there was no documentation of
an initial capacity test or the performance of annual maintenance as recommended in
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the vendor manual. Although the licensee failed to establish a maintenance program
when the batteries were installed in 2014, the licensee did perform an initial functional
test.

Analysis. The team determined that failure to implement preventative maintenance
activities for the gas turbine generator station blackout batteries since their replacement
in 2014 was a performance deficiency. This performance deficiency was more than
minor because it was associated with the equipment performance attribute of the
Mitigating Systems Cornerstone 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 replaced the
gas turbine generator station blackout batteries in a modification to address obsolete
components, but failed to identify the initial parameters to baseline the batteries and
failed to implement a battery testing and maintenance program. In accordance with
Inspection Manual Chapter 0609, Appendix A, “The Significance Determination Process
(SDP) for Findings At-Power,” dated June 19, 2012, Exhibit 2, “Mitigating Systems
Screening Questions,” the finding was determined to have very low safety significance
(Green) because it was a design or qualification deficiency that did not result in a loss of
operability or functionality; did not represent an actual loss of safety function of a system
or train; did not result in the loss of a single train for greater than technical specification
allowed outage time; did not result in the loss of one or more trains of non-technical
specification equipment; and did not screen as potentially risk-significant due to seismic,
flooding, or severe weather. This finding had a crosscutting aspect in the area of
problem identification and resolution associated with resolution because the licensee
failed to take effective corrective actions to address issues in a timely manner
commensurate with their safety significance [P.3].

Enforcement. The team identified a Green, non-cited violation of 10 CFR 50.63, “Loss of
All Alternating Current,” which states, in part, “The alternate AC power source, as
defined in 10 CFR 50.2, will constitute acceptable capability to withstand station blackout
provided an analysis is performed which demonstrates that the plant has this capability
from onset of the station blackout until the alternate AC source(s) and required shutdown
equipment are started and lined up to operate.” Contrary to the above, prior to August 5,
2016, the licensee failed to demonstrate acceptable capability to withstand station
blackout. Specifically, the licensee replaced the gas turbine generator station blackout
batteries in a modification to address obsolete components, but failed to identify the
initial parameters to baseline the batteries and failed to implement a battery testing and
maintenance program. In response to this issue, the licensee determined that the
batteries continued to satisfy their design function and began to develop the necessary
testing and preventive maintenance procedures. This finding was entered into the
licensee’s corrective action program as Condition Report 14-02346. Because this
finding was of very low safety significance and has been entered into the licensee’s
corrective action program, this violation is being treated as a non-cited violation
consistent with Section 2.3.2.a of the NRC Enforcement Policy:

NCV 05000528;529;530/2016007-01, “Failure to Establish Maintenance Activities and
Instructions for Gas Turbine Generator Station Blackout Batteries.”
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2.4

Train B 4160 V Bus, 3E-PBB-S04

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with train B 4160 V bus, 3E-PBB-S04. The team also
performed walkdowns and conducted interviews with system engineering personnel to
ensure the capability of this component to perform its design basis function. Specifically,
the team reviewed:

o Component maintenance history and corrective action program reports to verify the
monitoring of potential degradation.

e Calculations for electrical distribution, system load flow/voltage drop, short-circuit,
and electrical protection to verify that bus capacity and voltages remained within
minimum acceptable limits.

e The protective device settings and circuit breaker ratings to ensure adequate
selective protection coordination of connected equipment during worst-case short
circuit conditions.

e Procedures for circuit breaker preventive maintenance, inspection, and testing to
compare maintenance practices against industry and vendor guidance.

e Palo Verde Nuclear Generating Station response to NRC Information Notice 2006-
31, “Inadequate Fault Interrupting Rating of Breakers.”

b. Findings

2.5

No findings were identified

Unit 3, 480V Load Center Bus L32, 3E-PGB-L32

Inspection Scope

The team reviewed the updated safety analysis report, design basis documents, the
current system health report, selected drawings, maintenance and test procedures, and
condition reports associated with safety-related 480V load center bus L32. The team
also performed walkdowns and conducted interviews with system engineering personnel
to ensure the capability of this component to perform its design basis function.
Specifically, the team reviewed:

e Component maintenance history and corrective action program reports to verify the
monitoring of potential degradation.
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e Calculations for electrical distribution, including system load flow/voltage drop and
short-circuit current, to verify that system voltage and equipment ratings remained
within minimum acceptable limits and that protective devices were adequately rated.

e The protective device settings and circuit breaker ratings to ensure adequate
selective protection coordination of connected equipment during worst-case short
circuit conditions.

o Design modifications to verify that design information was translated into design
documentation, testing, training, and plant operating procedures.

e Vendor documentation to verify that equipment ratings were translated into design
documentation, training, and plant operating procedures, and

o Periodic testing and maintenance to ensure equipment capability for reliable
operation during worse-case design conditions.

Findings

Failure to Translate Information from Design Modification into Design Documentation,
Operating Procedures, and Operator Training

Introduction. The team identified a Green, non-cited violation of 10 CFR Part 50,
Appendix B, Criterion Ill, “Design Control,” for the licensee’s failure to implement design
control measures commensurate with those applied to the original design on a design
change that added Class 1E transformer cooling fans and temperature indication and
controls to 480 Volt load centers L31 and L32. Specifically, the licensee did not correctly
translate the design information from the design change into specifications, drawings,
procedures, and instructions.

Description. In 1996, Design Modification 216904 implemented a modification to

Class 1E electronic transformer temperature module for load centers L31 and L32 that
included a digital indicator and six cooling fans that upgraded the transformer forced-air
rating to 1000 KVA. Prior to the design modification, the load center transformer was
rated at 750 KVA on its self-cooled rating. The transformer rating was upgraded to
provide additional power to meet the maximum calculated load expected during loss of
offsite power (LOOP) and forced shutdown conditions.

Upon review of the documents that were updated as a result of Design

Modification 216914, the team found discrepancies in design and operator training
documentation, and also the failure to adequately update alarm response procedures
for the design change.

Specifically, the team found the operator’s load center alarm response procedures did
not assess transformer operability for the loss of or the degradation of the forced-air
cooling system that was required to operate so that the load center transformer could
provide the power required during design basis conditions. Licensed operator training
was also found deficient in that there was no training that identified the requirements for
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load center transformer cooling fans and their related temperature module control
system to be operable to respond to plant accident conditions, such as loss of offsite
power and forced shutdown. The team also found that relay setting sheets were based
on the calculated maximum transformer load, but the relay setting calculations were not
updated for the maximum load condition. This created a discrepancy between the
setting sheets and the relay setting calculation. The team further found that the
transformer overcurrent relay settings were based on calculated maximum load
conditions, which was not in accordance with the calculation’s relay setting criteria that
required relay settings based on the maximum rated transformer output.

During a plant walkdown on August 5, 2016, the team observed that the electronic
temperature module for load center L31 was not functioning. The licensee originally
initiated Condition Report 3-15-02001 for the condition that the team observed and
performed an immediate operability determination that confirmed that the load center
was operable. The team reviewed the immediate operability determination and found
that the licensee evaluated the loss of transformer temperature indication, but failed to
consider that the cooling fans controlled from the temperature module were not
functional. The team confirmed that the licensee’s design analysis required the fans to
operate for maximum design basis loading conditions, specifically loss of offsite power
and forced shutdown. When the team questioned the content and adequacy of the
original operability determination with regard to the apparent loss of fans for transformer
cooling, the licensee prepared a revised immediate operability determination for
Condition Report 3-15-02001 on August 5, 2016, that confirmed the load center was
operable, but degraded. The revised operability determination was based on the
remaining life for the transformer insulation, when considering the maximum design
basis accident load on the transformer and the expected load duration with the cooling
fans disabled.

The failure to adequately update the alarm response procedures and the lack of licensed
operator training for the design change were considered by the team to be contributing
factors that resulted in Operations preparing an inadequate immediate operability
determination on Condition Report 3-15-02001 when the temperature monitor for load
center 3E-PGA-L31 was found to be not indicating and giving an alarm in the control
room.

Analysis. The team determined that the failure to adequately update design
documentation, operating procedures, and operator training was a performance
deficiency. This performance deficiency was more than minor because it was
associated with the design control attribute of the Mitigating Systems Cornerstone and
affected the cornerstone objective of ensuring the availability, reliability, and capability of
systems that respond to initiating events to prevent undesirable consequences.
Specifically, the failure to update appropriate design calculations, annunciator response
procedures, and licensed operator training when Design Modification 216904 was
implemented in 1996 contributed to conditions that resulted in Operations preparing an
inadequate Immediate Operability Determination when the L31 transformer cooling
equipment failed on April 21, 2015. In accordance with Inspection Manual

Chapter 0609, Appendix A, “The Significance Determination Process (SDP) for Findings
At-Power,” dated June 19, 2012, Exhibit 2, “Mitigating Systems Screening Questions,”
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2.6

the finding was determined to have very low safety significance (Green) because it was
a design or qualification deficiency that did not result in the loss of operability or
functionality; did not represent an actual loss of safety function of a system or train; did
not result in the loss of a single train for greater than technical specification allowed
outage time; did not result in the loss of one or more trains of non-technical specification
equipment; and did not screen as potentially risk-significant due to seismic, flooding, or
severe weather. This finding did not have a crosscutting aspect because the most
significant contributor did not reflect current licensee performance.

Enforcement. The team identified a Green, non-cited violation of 10 CFR Part 50,
Appendix B, Criterion Ill, “Design Control,” which states, in part, “measures shall be
established to assure that applicable regulatory requirements and the design basis, for
those structures, systems, and components to which this appendix applies are correctly
translated into specifications, drawings, procedures, and instructions.” Contrary to the
above, prior to August 5, 2016, the licensee failed to ensure that the applicable
regulatory requirements and the design basis were correctly translated into
specifications, drawings, procedures, and instructions. Specifically, the licensee did not
adequately implement operator training and annunciator response procedures for
Design Modification 216914, which resulted in the failure to adequately evaluate the
impact on operability for the loss of forced cooling capability for the L31 load center
transformer. In response to this issue, the licensee confirmed that the L31 load center
was operable, but degraded, based on the remaining life for the transformer insulation
when considering the maximum design basis accident load on the transformer and the
expected load duration with the cooling fans disabled. This finding was entered into the
licensee’s corrective action program as Condition Report 3-16-12571 and Condition
Report 3-16-13316. Because this finding was of very low safety significance and has
been entered into the licensee’s corrective action program, this violation is being treated
as a non-cited violation consistent with Section 2.3.2.a of the NRC Enforcement Policy:
NCV 05000528;529;530/2016007-02, “Failure to Translate Information from Design
Modification into Design Documentation, Operating Procedures, and Operator Training.”

Unit 3, Safety Related Inverter, Channel A, 3E-PNA-N11

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with safety-related inverter, channel A. The team also
performed walkdowns and conducted interviews with system engineering personnel to
ensure the capability of this component to perform its design basis function. Specifically,
the team reviewed:

o Component maintenance history and corrective action program reports to verify the
monitoring of potential degradation.

e Calculations for electrical distribution, including system load flow/voltage drop and
short-circuit current, to verify that system and equipment voltages remained within
minimum acceptable limits and that protective devices were adequately rated.
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e The protective device settings and circuit breaker ratings to ensure adequate
selective protection coordination of connected equipment during worst-case short
circuit conditions.

e Periodic testing and maintenance to ensure equipment capability for reliable
operation during worse-case design conditions.

e Procedures for inverter preventive maintenance, inspection, and testing to compare
maintenance practices against industry and vendor guidance.

b. Findings
No findings were identified.

Gas Turbine Generator Buried Power Cables

a. Inspection Scope

The team reviewed the updated safety analysis report, system description, selected
drawings, maintenance and test procedures, and condition reports associated with the
gas turbine generator (GTG) buried power cables. The team also performed walkdowns
and conducted interviews with system engineering personnel to ensure the capability of
this component to perform its design basis function. Specifically, the team reviewed:

e Power cable voltage drop calculation to verify that system and equipment voltages
remained within minimum acceptable limits.

e Duct bank and cable ampacity calculations to verify power cable sizing and ampacity
for the worse-case load conditions anticipated during station blackout.

e The as-found field conditions during a walkdown and interior inspection of a typical
manhole that contained buried gas turbine generator power cables and splices.

o Power cable condition monitoring program and test results for the power cable
insulation system, including the cable splices.

e Power cable and cable protective device maintenance history and corrective action
program reports to verify the monitoring of potential degradation.

b. Findings

No findings were identified.
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2.8

2.9

b.

Containment Spray Injection Valve 2JSIBUV671

Inspection Scope

The team reviewed the updated safety analysis report, design basis documents, the
current system health report, selected drawings, maintenance and test procedures, and
condition reports associated with containment spray injection valve 2JSIBUV671. The
team also performed walkdowns and conducted interviews with system engineering
personnel to ensure the capability of this component to perform its design basis function.
Specifically, the team reviewed:

e Component maintenance history and corrective action program reports to verify the
monitoring of potential degradation.

e Calculations for variance in pressure against the valve to ensure the valve will
operate within the tolerance of the output of the containment spray pumps.

¢ Original vendor design specifications and maintenance manual.
e Corrective action documents and system health reports to determine whether there
were any adverse operating trends and to assess the station’s ability to evaluate and

correct problems.

e Procedures for preventive maintenance, inspection, and testing to compare
maintenance practices against industry and vendor guidance.

o Completed surveillance procedures to verify valve opens within design acceptance
criteria.

Findings
No findings were identified.

Containment Spray Check Valve 2PSIAV164

Inspection Scope

The team reviewed the updated safety analysis report, design basis documents, the
current system health report, selected drawings, maintenance and test procedures, and
condition reports associated with containment spray check valve 2PSIAV164. The team
also performed walkdowns and conducted interviews with system engineering personnel
to ensure the capability of this component to perform its design basis function.
Specifically, the team reviewed:

e Procedures for preventive maintenance and inspection to compare maintenance
practices against vendor guidance.
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Maintenance records including the results of disassembly and inspection of the
valve.

Completed surveillance procedures to verify the level in containment spray header
piping remains above the minimum required height per technical specifications.

Trend data for integrated leak rate testing of containment.

Findings

No findings were identified.

Spray Pond Chemical Addition and Filtration for Unit 3, Train B

Inspection Scope

The team reviewed the updated safety analysis report, design basis documents, the
current system health report, selected drawings, maintenance and test procedures, and
condition reports associated with spray pond chemical addition and filtration for Unit 3,
train B. The team also performed walkdowns and conducted interviews with system
engineering personnel to ensure the capability of this component to perform its design
basis function. Specifically, the team reviewed:

Results from changes made to the spray pond chemistry to preclude scaling inside
the various heat exchangers that use the essential spray pond system for cooling.

Testing procedures and results of the spray pond to test for adequate chemical
composition and filtration of the water coming from the ultimate heat sink.

Changes made to the filtration system to prevent inadvertently draining the ultimate
head sink.

Piping arrangement of the essential spray pond system in concert with the crosstie
valves in the ultimate heat sink to ensure adequate treated inventory is supplied to
the essential spray pond system.

Inspections of the emergency chilled water heat exchanger, right and left emergency
diesel generator intercoolers, lube oil heat exchanger, and jacket water heat
exchanger have been verified that the heat exchanger tubes remain free from
blockages and scaling that are expected to be precluded from use of the essential
spray pond chemical addition and filtration system.

Calculations of the essential spray pond system with degraded spray headers due to
a credible tornado design basis event.

Calculations to characterize the effects of sediment that accumulates at the bottom
of the ultimate heat sink that is not filtered out by the filtration system.
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Effectiveness of the screen mesh leading to the essential spray pond system pumps.

Design of the ultimate heat sink inventory with regards to the effects of normal
system leakage and also from a postulated single passive failure of the essential
spray pond system piping.

b. Findings

2.1

No findings were identified.

Containment Spray Pump, 2MSIAP03

Inspection Scope

The team reviewed the updated safety analysis report, system description, design basis
documents, the current system health report, selected drawings and calculations,
maintenance and test procedures, and condition reports associated with containment
spray pump 2MSIAP03. The team also performed walkdowns and conducted interviews
with system engineering personnel to ensure the capability of this component to perform
its design basis function. Specifically, the team reviewed:

Component maintenance history and corrective action program reports to verify the
monitoring of potential degradation.

Corrective action documents issued in the past five years to verify that repeat
failures, and potential chronic issues, will not prevent the pump and associated
components from performing their safety function.

Procedures for preventive maintenance, inspection, and testing to compare
maintenance practices against industry and vendor guidance, with special emphasis
on whether test acceptance criteria supported design parameters and assumptions.

Runout analysis including design assumptions, limiting parameters, and whether the
available net positive suction head was sufficient to satisfy the required net positive
suction head to prevent cavitation and assure the capability of the pump to perform
its safety function.

Findings

No findings were identified.
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.2.12 Essential Chilled Water Pump, SAMECBPO01

a.

Inspection Scope

The team reviewed the updated safety analysis report, system description, design basis
documents, the current system health report, selected drawings and calculations,
maintenance and test procedures, and condition reports associated with essential chilled
water pump 3MECBPO01. The team also performed walkdowns and conducted
interviews with system engineering personnel to ensure the capability of this component
to perform its design basis function. Specifically, the team reviewed:

Component maintenance history and corrective action program reports to verify the
monitoring of potential degradation.

Corrective action documents issued in the past five years to verify that repeat
failures, and potential chronic issues, will not prevent the pump and associated
components from performing their safety function.

Calculations for runout analysis and net positive suction head requirements.

Piping arrangement of the essential spray pond system in concert with the crosstie
valves in the ultimate heat sink to ensure adequate treated inventory is supplied to
the essential spray pond system.

Inspections of the emergency chilled water heat exchanger, right and left emergency
diesel generator intercoolers, lube oil heat exchanger, and jacket water heat
exchanger have been verified that the heat exchanger tubes remain free from
blockages and scaling that are expected to be precluded from use of the essential
spray pond chemical addition and filtration system.

Calculations of the essential spray pond system with degraded spray headers due to
a credible tornado design basis event.

Procedures for preventive maintenance, inspection, and testing to compare
maintenance practices against industry and vendor guidance.

Findings

No findings were identified.
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a.

2.14

Essential Cooling Water Heat Exchangers 2ZMEWAEQ1 and 2MEWBEO1

Inspection Scope

The team reviewed the updated safety analysis report, system description, design basis
documents, the current system health report, selected drawings and calculations,
maintenance and test procedures, and condition reports associated with essential
cooling water heat exchangers 2MEWAEOQO1 and 2MEWBEO1. The team also performed
walkdowns and conducted interviews with system engineering personnel to ensure the
capability of these components to perform their design basis function. Specifically, the
team reviewed:

e Component maintenance history and corrective action program reports to verify the
monitoring of potential degradation.

o Calculations related to tube plugging allowances and system thermal performance.
e Corrective action documents issued in the past five years to verify that repeat
failures, and potential chronic issues, will not prevent the components from

performing their safety function.

¢ Vendor manual guidance and maintenance procedure guidance related to closure
and torqueing of the heat exchanger channel covers.

e Procedures for preventive maintenance, inspection, and testing to compare
maintenance practices against industry and vendor guidance.

Findings
No findings were identified.

Essential Chilled Water Expansion Tanks SAMECAT01 and SMECBTO01

Inspection Scope

The team reviewed the updated safety analysis report, system description, design basis
documents, the current system health report, selected drawings and calculations,
maintenance and test procedures, and condition reports associated with essential chilled
water expansion tanks SMECATO01 and SMECBTO1. The team also performed
walkdowns and conducted interviews with system engineering personnel to ensure the
capability of these components to perform their design basis function. Specifically, the
team reviewed:

e Component maintenance history and corrective action program reports to verify the
monitoring of potential degradation.
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Corrective Action documents issued in the past five years to verify that repeat
failures, and potential chronic issues, will not prevent the components from
performing their safety function.

Procedures for preventive maintenance, inspection, and testing to compare
maintenance practices against industry and vendor guidance.

b. Findings

2.15

No findings were identified.

Non-Safety Auxiliary Feedwater Pump AFN-P0O1

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with the non-safety auxiliary feedwater pump, AFN-PO1.
The team also performed walkdowns and conducted interviews with system engineering
personnel to ensure the capability of this component to perform its design basis function.
Specifically, the team reviewed:

Component maintenance history and corrective action program reports to verify the
monitoring of potential pump degradation.

Operating procedures and analyses to verify the ability to start and align pump to
steam generators in the event of a loss of normal and emergency feedwater sources
prior to steam generator dry out.

Results of recent pump tests to verify the capability of the pump to provide required
flow to the steam generators in the event of a loss of normal and emergency
feedwater sources.

Operating procedures and analyses to verify the ability to isolate a failed portion of
the non-safety auxiliary feedwater system from the safety-related condensate
storage tank while preserving enough tank capacity to safely shutdown.

Inservice inspection and inservice testing boundaries between the safety-related

condensate storage tank and the non-safety auxiliary feedwater system to verify
piping and components were being appropriately inspected and tested.
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b. Findings

Failure to Verify the Ability to Isolate the Safety-Related Condensate Storage Tank from
Non-Safety Piping

Introduction. The team identified a Green, non-cited violation of 10 CFR Part 50,
Appendix B, Criterion IIl, “Design Control,” for the licensee’s failure to verify the ability to
isolate the safety-related condensate storage tank from the non-safety portion of the
auxiliary feedwater system while preserving enough tank capacity to safely shutdown the
plant. Specifically, the licensee failed to ensure an adequate water level was maintained
in the condensate storage tank, failed to analyze for or establish a time critical action to
isolate the condensate storage tank, and failed to establish specific procedures to isolate
the condensate storage tank in the event of a tornado.

Description. Two motor-operated isolation valves, CT-HV-4 and CT-HV-1, were located
between the condensate storage tank and the non-safety auxiliary feedwater pump
suction piping. The team inspected the plant’s ability to close at least one of these
isolation valves in the event of a downstream piping failure. Isolating these valves would
be required to preserve enough condensate storage tank inventory to ensure a safe
shutdown of the plant. The team also noted that the two motor-operated isolation valves
were powered from the same vital bus, creating the possibility that the valves would
have to be locally closed in the event of a single failure. The team identified several
concerns related to this aspect of the design:

e Plant operating procedures did not require a minimum water level in the condensate
storage tank during non-safety auxiliary feedwater pump operation (plant startup,
plant shutdown, and pump testing). As a result, there was no assurance that
sufficient time would be available for the operators to close the valves in the event of
a non-safety piping failure ensuring enough tank capacity to safely shutdown. In
response to this concern, Condition Report 16-13761 was initiated to revise plant
procedures to require a minimum condensate storage tank water level during non-
safety auxiliary feedwater pump operation.

e There was no analysis for time critical operator action to verify the operators’ ability
to close these valves (either from the control room or locally, in the event of a single
failure) in sufficient time to ensure adequate condensate storage tank volume. In
response to this issue, Condition Report 16-12430 was initiated to evaluate this
activity and initiate a time critical action if required.

e The existing operating procedure addressed the isolation of these valves during a
seismic event that could damage the non-safety piping, but did not include similar
directions for a tornado event that could also damage the non-safety piping. In
response to this issue, Condition Report 16-13762 was initiated to provide
appropriate procedure changes.

Analysis. The team determined that failure to verify the ability to isolate the safety-
related condensate storage tank from the non-safety portion of the auxiliary feedwater
system while preserving enough tank capacity to safely shutdown was a performance
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deficiency. This performance deficiency was more than minor because it was
associated with the equipment performance attribute of the Mitigating Systems
Cornerstone 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’s failure to ensure timely
isolation of the condensate storage tank would adversely affect the capability to safely
shutdown the plant using the condensate storage tank and safety-related auxiliary
feedwater system. In accordance with Inspection Manual Chapter 0609, Appendix A,
“The Significance Determination Process (SDP) for Findings At-Power,” dated June 19,
2012, Exhibit 2, “Mitigating Systems Screening Questions,” the finding was determined
to have very low safety significance (Green) because it was a design or qualification
deficiency that did not result in a loss of operability or functionality; did not represent an
actual loss of safety function of a system or train; did not result in the loss of a single
train for greater than technical specification allowed outage time; did not result in the
loss of one or more trains of non-technical specification equipment; and did not screen
as potentially risk-significant due to seismic, flooding, or severe weather. This finding did
not have a crosscutting aspect because the most significant contributor did not reflect
current licensee performance.

Enforcement. The team identified a Green, non-cited violation of 10 CFR Part 50,
Appendix B, Criterion Ill, “Design Control,” which states, in part, “Measures shall be
established to assure that applicable regulatory requirements and the design basis for
those structures, systems, and components to which this appendix applies are correctly
translated into specifications, drawings, procedures, and instructions.” Contrary to the
above, prior to August 3, 2016, the licensee failed to ensure that the applicable
regulatory requirements and the design basis were correctly translated into
specifications, drawings, procedures, and instructions. Specifically, the licensee failed to
establish measures to assure an adequate water level was maintained in the
condensate storage tank, failed to establish a time critical action to isolate the
condensate storage tank, and failed to establish specific procedures to isolate the
condensate storage tank in the event of a tornado. In response to this issue, the
licensee initiated the process to revise plant procedures and evaluate associated
operator time critical actions. This finding was entered into the licensee’s corrective
action program as Condition Reports 16-13761, 16-12430, and 16-13762. Because this
finding was of very low safety significance and has been entered into the licensee’s
corrective action program, this violation is being treated as a non-cited violation
consistent with Section 2.3.2.a of the NRC Enforcement Policy:

NCV 05000528;529;530/2016007-03, “Failure to Verify the Ability to Isolate the
Safety-Related Condensate Storage Tank from Non-Safety Piping.”

Pipe Welds Not Incorporated into the Inservice Inspection Program

Introduction. The team identified a Green, non-cited violation of 10 CFR 50.55a(g)4,
“Inservice Inspection Standards Requirement for Operating Plants,” for the licensee’s
failure to establish a weld reference system for two welds in the suction line between the
condensate storage tank and the non-safety-related auxiliary feedwater pump.
Consequently, these welds had not been entered into the inservice inspection weld
database used to schedule follow-up surface or volumetric examinations.
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Description. On August 8, 2016, the team identified that two welds in the piping between
the safety-related condensate storage tank and the non-safety-related auxiliary
feedwater pump had not been recorded on Inservice Inspection isometric drawings nor
entered into the Inservice Inspection database used to schedule weld examinations.
Specifically, plant drawings indicated that the two valves, CT-HV-4 and CT-HV-1, were
normally closed and that the inservice inspection boundary was located at the outlet of
the upstream valve. However, the team determined that these valves were actually
open whenever the non-safety-related auxiliary feedwater pump is operating during plant
operation; this includes plant startup, shutdown, and pump testing. The team also
observed that both valves and the intervening piping had been designed and installed as
safety-related in accordance with the ASME Code, Section Ill. As a result, the team
determined that the inservice inspection boundary should be located at the outlet of the
second valve, providing a boundary of two open valves capable of closure.

The ASME Code, Section XI, Article IWA-2610, required a reference system for all welds
and areas subject to a surface or volumetric examination. This reference system
included permanent identification and location of each weld and weld centerline. The
team was concerned that failure to examine a sample of these welds could lead to
failure to detect service induced cracks. To correct this issue, the licensee implemented
changes to the applicable Inservice Inspection isometric drawings and entered these
welds into the inservice inspection database.

Analysis. The team determined that the licensee’s failure to establish a weld

reference system for two welds in the suction line between the condensate storage

tank and the startup feed pump system was contrary to the ASME Code, Section Xl,
Article IWA-2610, and was a performance deficiency. This performance deficiency was
more than minor because the finding, if left uncorrected, would become a more
significant safety concern. Specifically, absent NRC identification, the licensee would
not have examined these welds, which could have allowed service induced cracks to go
undetected. Undetected cracks would place the suction pipe segment at increased risk
for through-wall leakage and/or failure, which would affect the safety of an operating
reactor. In accordance with Inspection Manual Chapter 0609, Appendix A, “The
Significance Determination Process (SDP) for Findings At-Power,” dated June 19, 2012,
Exhibit 2, “Mitigating Systems Screening Questions,” the finding was determined to have
very low safety significance (Green) because it was a design or qualification deficiency
that did not result in the loss of operability of functionality; did not represent an actual
loss of safety function of a system or train; did not result in the loss of a single train for
greater than technical specification allowed outage time; did not result in the loss of one
or more trains of non-technical specification equipment; and did not screen as potentially
risk-significant due to seismic, flooding, or severe weather. This finding did not have a
crosscutting aspect because the most significant contributor did not reflect current
licensee performance.

Enforcement. The team identified a Green, non-cited violation of 10 CFR 50.55a(g)4,
“Inservice Inspection Standards Requirement for Operating Plants,” which states, in part,
“Throughout the service life of a pressurized water-cooled nuclear power facility,
components that are classified as ASME Code Class 1, Class 2, and Class 3 must meet
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the requirements set forth in Section XI of the ASME Code.” The ASME Code,
Section XI, Article IWA-2610, requires that a reference system be established for all
welds and areas subject to a surface or volumetric examination. Contrary to the above,
prior to August 8, 2016, the licensee failed to establish a reference system for all welds
and areas subject to a surface or volumetric examination. Specifically, for two welds
located in an ASME Code, Section XI, Class 3, suction line between the condensate
storage tank and the non-safety-related auxiliary feedwater pump, a weld reference
system was not established. In response to this issue, the licensee reclassified the
subject welds and scheduled weld examinations to ensure potential cracks would be
detected. This finding was entered into the licensee’s corrective action program as
Condition Report 16-13150. Because this finding was of very low safety significance
and has been entered into the licensee’s corrective action program, this violation is
being treated as a non-cited violation consistent with Section 2.3.2.a of the NRC
Enforcement Policy: NCV 05000528;529;530/2016007-04, “Pipe Welds Not
Incorporated into the Inservice Inspection Program.”

Non-Safety Auxiliary Feedwater Pump Discharge Check Valve, 3AFN-V012

Inspection Scope

The team reviewed the updated safety analysis report, design basis documents, the
current system health report, selected drawings, maintenance and test procedures, and
condition reports associated with the non-safety auxiliary feedwater pump discharge
check valve, 3AFN-V012. The team also performed walkdowns and conducted
interviews with system engineering personnel to ensure the capability of this component
to perform its design basis function. Specifically, the team reviewed:

e Component maintenance history and corrective action program reports to verify the
monitoring of potential check valve degradation.

o Results of recent tests and operations to verify the capability of the valve to provide
required flow to the steam generators in the event of a loss of normal and emergency
feedwater sources.

e Operator logs for monitoring of non-safety auxiliary feedwater piping temperature to

verify the non-safety auxiliary feedwater pump discharge check valve was not
leaking excessively.

Findings
No findings were identified.

Gas Turbine Generators

Inspection Scope

The team reviewed the updated safety analysis report, design basis documents, the
current system health report, selected drawings, maintenance and test procedures, and
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3.1

condition reports associated with gas turbine generators. The team also performed
walkdowns and conducted interviews with system engineering personnel to ensure the
capability of this component to perform its design basis function. Specifically, the team
reviewed:

e Component maintenance history and corrective action program reports to verify the
monitoring of potential station blackout generator degradation.

o Results of recent tests to verify the capability of the station blackout generators and
associated equipment to provide required electrical power in the event of a loss of all
external and internal power.

e Vendor recommendations regarding the operation of the station blackout generators
for an extended period of time to verify the capability of the equipment to provide

required electrical power in the event of a delayed loss of all external and internal
power.

Findings
No findings were identified.

Results of Reviews for Operating Experience:

Inspection of NRC Generic Letter 2008-01, “Managing Gas Accumulation in Emergency
Core Cooling, Decay Heat Removal, and Containment Spray Systems”

Inspection Scope

The team reviewed the licensee’s evaluation of Generic Letter 2008-01, “Managing Gas
Accumulation in Emergency Core Cooling, Decay Heat Removal, and Containment
Spray Systems,” to verify that the licensee completed the requested actions of the
generic letter and to review its current applicability to the containment spray pumps. The
letter discussed multiple instances of gas accumulation in safety systems, including
containment spray, which could impact the ability of these systems to accomplish their
safety functions. The team reviewed corrective actions taken by the licensee and
verified that the licensee’s actions adequately addressed the issues in the generic letter.

Findings

No findings were identified.
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3.2

3.3

3.4

Inspection of NRC Information Notice 2011-17, “Calculation Methodologies for
Operability Determinations of Gas Voids in Nuclear Power Plant Piping”

Inspection Scope

The team reviewed the licensee’s evaluation of Information Notice 2011-17, “Calculation
Methodologies for Operability Determinations of Gas Voids in Nuclear Power Plant
Piping.” The information notice described that during the evaluation for operability
determinations of gas accumulation in safety-related systems, the licensee should not
use computer models that have not been demonstrated to be technically appropriate for
this intended application. The team reviewed the licensee’s evaluation of the potential
impact of the identified issues to determine if the issues in the information notice were
directly applicable to Palo Verde Nuclear Generating Station and that appropriate
corrective actions were taken if applicable.

. Findings

No findings were identified.

Inspection of NRC Information Notice 2015-05, "Inoperability of Auxiliary and Emergency
Feedwater Auto-Start Circuits on Loss of Main Feedwater Pumps”

Inspection Scope

The team reviewed the licensee’s evaluation of Information Notice 2015-05,
“Inoperability of Auxiliary and Emergency Feedwater Auto-Start Circuits on Loss of Main
Feedwater Pumps,” to verify that the auxiliary feedwater pumps would automatically start
when required. The team verified that the licensee’s review adequately addressed the
issues in the information notice.

. Findings

No findings were identified.

Inspection of NRC Information Notice 2013-17, “Significant Plant Transient Induced by
Safety Related Direct Current Bus Maintenance at Power”

Inspection Scope

The team reviewed the licensee’s evaluation of Information Notice 2013-17, “Significant
Plant Transient Induced by Safety Related Direct Current Bus Maintenance at Power,” to
verify that the loss of one train of a dc distribution system at power in a nuclear power
plant as related to industry operating experience was addressed by the licensee. The
team verified that the licensee’s review adequately addressed the issues in the
information notice.
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3.5

Findings
No findings were identified.

Inspection of NRC Information Notice 2010-23, “Malfunctions of Emergency Diesel
Generator Speed Switch Circuits”

Inspection Scope

The team reviewed the licensee’s evaluation of Information Notice 2010-23,
“Malfunctions of Emergency Diesel Generator Speed Switch Circuits.” The team verified
that the licensee’s review adequately addressed the issues in the information notice.

Findings
No findings were identified.

Results of Reviews for Operator Actions

Inspection Scope

The team selected risk-significant components and operator actions for review using
information contained in the licensee’s probabilistic risk assessment. This included
components and operator actions that had a risk achievement worth factor greater than
two or Birnbaum value greater than 1E-6. For the review of operator actions, the team
observed operators during simulator scenarios associated with the selected components
as well as observing simulated actions in the plant.

The selected operator actions were:

e Scenario 1 was a large break loss of coolant accident leading to a recirculation
actuation signal and operator actions to isolate the refueling water tanks to prevent
air binding of the emergency core cooling pumps. After the operators completed
isolating the refueling water tanks, the timed actions and scenario were completed.

e Scenario 2 was a loss of offsite power with the failure of the emergency diesel
generator to automatically close onto the vital bus. The operators determined the
emergency diesel generator was unavailable and declared a station blackout. The
crew took actions to re-energize a vital bus from the station blackout generator.
When a vital bus was energized from the station blackout generator, the timed
actions and the scenario were completed. The field actions were completed as a
portion of the in-plant job performance measures.

e Scenario 3 was a loss of feed. In addition, the A and B auxiliary feed water pumps
were lost and the N auxiliary feed water pump suffered a loss of normal control
power to the breaker. The crew was required to diagnose the problem and restore
feed water to the steam generators prior to damaging the core. When feed water
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was restored to the steam generators, the timed actions and scenario were
completed.

e Scenario 4 was a fire near the control room that resulted in the operators evacuating
the control room and taking actions to control the plant cooldown from the remote
shutdown panel. After the operators completed transferring the atmospheric dump
valve controls to local and commencing plant cooldown, the timed actions and
scenario were completed.

e In-plant job performance measure 1: This job performance measure was designed
for the control room operators to don self-contained breathing apparatus within
two minutes for a toxic environment in the control room affecting habitability.

This time critical action is described in the Updated Safety Analysis Report,
Section 6.4.2.2 K.

e In-plant job performance measure 2: This job performance measure was designed
for the Area Nine operator to start the station blackout N generator and supply AC
power to the NAN S07 bus for Unit 1 in sufficient time to allow the control room crew
to restore power to one vital bus within the 60-minute time critical action.

¢ In-plant job performance measure 3: This job performance measure was designed
for the auxiliary operators to manually realign breakers and trips in the safety-related
switchgear to allow buses to be reenergized from the station blackout generator.

¢ In-plant job performance measure 4: This job performance measure was designed

for the operators to place atmospheric dump valve disconnects to LOCAL and open
specified breakers on PKA-D21 following control room evacuation.

b. Findings
No findings were identified.
4. OTHER ACTIVITIES
Cornerstones: Initiating Events, Mitigating Systems, Barrier Integrity,
40A2 Problem ldentification and Resolution (71152)
The team reviewed action requests associated with the selected components, operator actions,

and operating experience notifications. Any related findings are documented in prior sections of
the report.
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40A6 Meetings, Including Exit

Exit Meeting Summary

On September 1, 2016, the inspectors presented the inspection results to Mr. R. Bement,
Executive Vice President, Nuclear, and other members of the licensee staff. The licensee
acknowledged the issues presented. The licensee confirmed that any proprietary information
reviewed by the inspectors had been returned or destroyed.



SUPPLEMENTAL INFORMATION

KEY POINTS OF CONTACT

Licensee Personnel

R. Bement, Executive Vice President of Nuclear Operations
M. Lacal, Sr. Vice President of Regulatory and Oversight
C. Kharrl, Vice President of Site Operations

M. McLaughlin, Vice President of Site Support

G. Andrews, Director Regulatory Affairs

K. House, Director Design Engineering

D. Elkinton, Section Leader, Compliance

D. Mooris, Engineer, Design Engineering

E. Arnold, Engineer, Plant Engineering

S. Schaeffer, Engineer, Plant Modifications

M. McKinley, Senior Engineer, Design Engineering

C. Arambula, Senior Engineer, Design Engineering

C. Sowers, Department Leader, Design Engineering

P. Beers, Senior Engineer, Design Engineering

W. Nau, Engineer lll, Civil Design

C. King, Senior Engineer, Civil Design

C. Hsia, Senior Engineer, Plant Design Engineering

K. James, Engineer lll, Plant Design Engineering

F. Gaber, Senior Engineer, SI System Engineer

Z. Hettel, Engineer lll, EC System Engineer

J. Tolar, Senior Engineer, Sl Design Engineer

D. Heckman, Senior Consultant, Regulatory Affairs

T. Romay, Operations support Manager, Operations

W. Barrero, Senior Consulting Engineer, Design Engineering
E. Montgomery, Consultant, Mechanical Design

LIST OF ITEMS OPENED, CLOSED, AND DISCUSSED

Opened and Closed

Failure to Establish Maintenance Activities and
05000528;529;530/2016007-01 NCV Instructions for Gas Turbine Generator Station Blackout
Batteries (Section 1R21.2.3.b)

Failure to Translate Information from Design Modification
05000528;529;530/2016007-02 NCV into Design Documentation, Operating Procedures, and

Operator Training (Section 1R21.2.5.b)

Failure to Verify the Ability to Isolate the Safety-Related
05000528;529;530/2016007-03 NCV Condensate Storage Tank from Non-Safety Piping

(Section 1R21.2.15.b.1)

Pipe Welds Not Incorporated into the Inservice Inspection

05000528;529;530/2016007-04 NCV Program (Section 1R21.2.15.b.2)

Attachment



Calculations
Number
03-EC-PK-0207
13-EC-PK-0110
03-EC-PB-0200
13-EC-PK-0209
13-EC-PB-0204
03-EC-MA-0221
13-EC-PH-100

13-EC-PA-210
13-EC-PB-0202

03-EC-PH-0253
13-EC-PN-0100
13-MC-AF-0310
A0-JC-GT-0200

AO-MA-GT-944

A0-MC-FS-0201

13-MC-CH-0201

13-NS-B062
13-NS-B065
13-MC-PC-0217

13-MC-SP-307
13-MC-AF-0309

LIST OF DOCUMENTS REVIEWED

Title

DC Battery Sizing and Minimum Voltage

DC Short Circuit Current: Class 1E

AC Overcurrent Protection: Class 1E

125V DC Protection: Class 1E

AC Equipment Protection (4.16KV and 480V): Class 1E
AC Distribution

A.C. Power Feeder Voltage Drop and Cable Size Verification
Station Blackout Feeder Cables

Power Cable Ampacities

4160 V Degraded Voltage Relay (DVR) & Loss of Voltage
Relay (LoVR) Setpoint & Calibration Calculation

120V AC Distribution
120 VAC Relay and Breaker Setting Coordination
AF Hydraulic Calculation for N-Train

Blackout Generator (SBGTG) Output Frequency and Voltage
Measurement

Gas Turbine Fuel Oil Temperature

Station Blackout Generator Fuel Usage During 16 Hour
Blackout: Process Levels, Set Points, Supply Line Losses,
and Vent Sizing

Refueling Water Tank (RWT), Hold-Up Tank (HT) and
Reactor Make-Up Water Tank (RMWT) Sizing

At-Power PRA Study for Human Reliability Analysis
At-power PRA MAAP 4.0.4 Analysis

Spent Fuel Cooling System - Shutdown Cooling and Pool
Cooling Heat Transfer Evaluation

SP/EW System Thermal Performance Design Bases Analysis

AF Calculation for Q Trains

Revision
8

9

10

(&)}

o A~ © O

11

w



Calculations
Number
13-JC-ZZ-0501

13-JC-SP-202

13-NC-SP-0206
13-NC-SP-201
13-MC-SP-307
13-JC-SB-0202

13-MC-S1-0806

13-MC-SP-0306
13-JC-SI-0215

13-JC-SI-0231

13-MC-EC-0200

13-MC-HA-0052

13-MC-S1-0220

13-MC-S1-0230
13-MC-S1-0250

13-MC-SP-0307
12-MC-ZA-0809

Title

Motor Operated Valve Torque Calculation for
13JCTAHV0001, 13JCTAHV0004

Revision
2

Loops L-27 & L-28 Essential Spray Pond Level Uncertainty 4

and Setpoint

Ultimate Heat Sink Design Reverification (GDC 2 & 4)
Spray Pond Tornado Missile Damage Frequency
Spray Pond Sludge Evaluation

Acceptance Criteria for RPS and ESFAS Response Time
Testing

(¢}

20

Maximum Operating Pressures for Low Pressure CS, SDC 4

and LPSI MOVs
MINET Hydraulic Analysis of SP System

Containment Spray Pump Discharge Flow Indication
Loops (SIA-F-338 & SIB-F-348) Uncertainty Calculation

18

Safety Injection Pumps Return to Refueling Water Tank Flow 3

Loop J-SIN-F-0300 Total Loop Uncertainty & Setpoint
Calculation

EC System Hydraulic Calculation

Auxiliary Building Essential Cooling System Heat Load
Calculation

Containment Spray System Hydraulic Analysis and Pump
Surveillance Testing Requirements

Containment Spray System Maximum Flow Rate Evaluation

Safety Injection, Containment Spray, and Shutdown Cooling

System Pump NPSH Evaluations

SP/EW System Thermal Performance Design Bases Analysis

As Built Auxiliary Building Flooding Calculation

Condition Reports (CRs)

3934982
14-02346
4565943

4146752 4017114 4540038
3557126 3 15-02001 4657359
4565944 2905162 3392785

-~ O

©

4540676
4565602
3382698



Condition Reports (CRs)

2897810
15-10979
16-12186
16-06397
3817427
3989874
4229694
3990203
9 16-02507

Condition Reports (CRs) Generated during the Inspection

4543394
15-11869
16-01525
16-03578
4391054
2987020
3823995

2 13-00279
2 16-05249

12-01186
15-08381
16-11835
16-00473
4419395
3850945
3989114

2 15-05878
3 16-09112

16-12351
16-12537
16-13126
16-13150
16-13323
16-13811

Work Orders

4537690
4565654
4342703/0
4548642
4197547-0
3576982
4116709
3817966
4482811
4608638

16-12430
16-12571
16-13134
16-13268
16-13581
16-13905

4636279
4555283/0
3426062
4535494
4198264-0
4567329-0
2668221
4284598
4525226
4609722

16-12431
16-12576
16-13182
16-13298
16-13678
16-13896

2949433
4344127/0
4482290/0
4534800
3382241
4482947-0
2792038
4390614
4569105
2917568

A-4

14-02484
15-08093
16-06858
16-11875
4525256
3859136
3989907

3 15-12953
3 16-10246

16-12467
16-12908
16-13227
16-13302
16-13761
16-13896

4790657
3845097
4094054/0
4198677-0
3576880
4490041-0
2947388
4451655
4574788
4164874

15-08098
15-08317
16-06407
16-04773
4559136
3944785
3990191
15-13011

16-12491
16-12705
16-13267
16-13316
16-13762
16-13939

2948699
4553128/0
3917724
4790657
3576838
4651199
3158768
4478917
4608036



Drawings
Number

03-M-CTP-001
13-M-CTS-001

03-M-AFP-001,
Sht. 1,2

13-N001-0903-
00013, Sht. 1-7

03-M-SPP-001
02-M-SIP-002
02-M-SIP-001
03-P-ZYA-061
03-P-ZYA-062
13-C-SPS-382

13-M095-00032
13-M095-00003
01-M-SPP-002
03-E-PGA-002
03-E-PGF-006,
Sht. 3.4
33-52187-E-121

03-E-MAA-002
AO-E-NAA-006

03-E-PBA-001

03-E-PNA-002

Title
P&ID — Condensate Storage and Transfer System

ISI Boundary Identification - Condensate Storage and
Transfer System

P&ID — Auxiliary Feedwater System

Generic Tube Map and Individual Plugged Tube Maps - Palo
Verde Nuclear Generating Station Shutdown Cooling Heat
Exchangers

P&l Diagram Essential Spray Pond System

P&l Diagram Safety Injection and Shutdown Cooling System
P&l Diagram Safety Injection & Shutdown Cooling System
Essential Spray Pond Piping Plan

Essential Spray Pond Piping Sections & Details

Nuclear Service Spray Ponds Stop Gates & Sliding Screens
Details & Sections

Arrangement DWG. of ESPS Pump
As-Built ESPS Pump 2-M-SPA-P01 Outline Drawing
P & | Diagram Essential Spray Pond System

Single Line Diagram 480V Class 1E Power System Load
Center 3E-PGB-L32

Control Wiring Diagram 480V Class 1E Power System Load
Center 3E-PGB-L32 480V Main Feeder Breaker

Indoor Unit Substation 480V. 3 phase 4W 60 HZ Connection
Diagram (R.V.)

Unit Single Line Diagram

Single Line Diagram Station Blackout Gas Turbine Generator
Switchgear AE-NAN-S07

Single Line Diagram 4.16 KV Class 1E Power System
Switchgear 3E-PBA-S03

Single Line Diagram 120V AC Class 1E Power System
Ungrounded Vital Instr and Control Dist Panels 3E-PNB-D26
& 3E-PND-D28

Revision
21
0,1

29

54
35
50

12
19
11

12

16



Drawings
Number

03-E-PNA-001

03-E-PKA-001

01-M-ECP-001
01-M-EWP-001
13-M071-00046
03-E-NAA-002

03-E-PKA-003

03-E-PKA-004

03-E-PKA-005

03-E-PKA-007

03-E-MAA-002

Procedures
Number
40DP-90PA2
40A0-92221
73ST-9AF01
74DP-9CY04
74DP-9DF01
73DP-92712
73ST-9XI05
40DP-9Z2704
81DP-0CC04

Title

Single Line Diagram 120V AC Class 1E Power System
Ungrounded Vital Instr and Control Dist Panels 3E-PNA-D25
& 3E-PNA-D27

Main Single Line Diagram 125V DC Class 1E and 120V AC
Vital Inst Power System

P & | Diagram Essential Chilled Water System
P & | Diagram Essential Cooling Water System
Tube Layout For Essential Cooling Water Heat Exchanger

Single Line Diagram 13.8KV Non-Class 1E Power System
Intermediate SWGR 3E-NAN-S06 & Start-up XFMR AE-NAN-
X03

Single Line Diagram 125V DC Class 1E Power System
Distribution Panel 3E-PKA-D21

Single Line Diagram 125 V DC Class 1E Power System DC
Control Center

Single Line Diagram 125V DC Class 1E Power System DC
Control Center 3E-PKB-M42

Single Line Diagram 125V DC Class 1E Power System DC
Control Center 3E-PKD-M44 & 3E-PKD-D24

Unit Single Line Diagram

Title

Area 2 Operator Logs — Modes 1 -4
Acts of Nature

Auxiliary Feedwater N — Inservice Test
Systems Chemistry Specifications
Diesel Fuel Qil Testing Program

Motor Operated Valve (MOV) Program
AF and CT Valves - Inservice Test
Time Critical Action (TCA) Program

Engineering Calculations

Revision

18

36
31
29
11

12

10

11

Revision/Date

100
37
17
90
12
11
30
12
12



Procedures

Number

81DP-0CC26-01

81DP-0CC26
81DP-4CC03
73DP-0EE17
74DP-9CY04

13-MC-SP-0309

400P-0SP02
740P-9SP03
740P-9SC02
73ST-9SP01
40ST-9SI13
01DP-0RS03
40ST-9Z2ZM1
40ST-92ZM2
40ST-92ZM3
40ST-92ZM4
40AL-9RK2A
70DP-9SP0O1
400P-9SP0O1
40DP-90P02
40A0-92719
40A0-92721
40EP-9EO01
40EP-9EO02
40EP-9EO03
40EP-9EO06
40EP-9EOQ7
40EP-9EO08

Title

Impact Process Administrative Guideline
Impact Process

Engineering Studies

Gas Accumulation Management

Systems Chemistry Specifications

Essential Spray Pond System Chemistry Design Basis

Analysis
Essential Spray Pond (SP) B

Essential Spray Pond System (ESPS) Corrosion Monitoring
Sampling Instructions for Auxiliary Systems
Essential Spray Pond Pumps — Inservice Test

LPSI and CS System Alignment Verification

Surveillance Test Interval Control
Operations Mode 1 Surveillance Logs
Operations Mode 2 Surveillance Logs
Operations Mode 3 Surveillance Logs
Operations Mode 4 Surveillance Logs
Panel BO2A Alarm Responses

Spray Pond Piping Integrity Verification
Essential Spray Pond (SP) Train A
Conduct of Shift Operations

Control Room Fire

Acts Of Nature

Standard Post Trip Actions

Reactor Trip

LOCA

Loss of All Feedwater

Loss of Off Site Power

Blackout

Revision/Date
4

18

9

3

90

0

50
4

30
46
33
8

68
48
38
35
8

6

54
69
33
37
21
13
38
19
29
23



Procedures
Number
400P-9GT02
400P-9GT03
400P-9PKO01
400P-92205
400P-92214
40ST9GTO02
40A0-9222
01DP-01S10
32MT-927292
400P-9PGO1
40AL-9RK1C
40AL-9ES2B
32MT-92758
40AL-9RK1A
30DP-9MP02
40AL-9RK2A
40AL-9RK2B
40AL-9RK2C
40EP-9EO10
400P-9S102

40ST-9S113
43ST-3ECO1
70DP-OMRO1
70TI-9EW03

70TI-9EW03

70TI-9EW03

Title

Station Blackout Generator 1 Operation
Station Blackout Generator 2 Operation
125 VDC Class 1E Electrical System
Power Operations

Feedwater and Condensate

Station Blackout Generator #1 Monthly Test
Loss Of Hvac

PVNGS Respiratory Protection Pro

Inspection/Cleaning of 1E and Non-1E 480V Load Centers

480V Class 1E Switchgear

Panel B0O1C Alarm Responses

Safety Equipment Status System Panel

Preventive Maintenance of Elgar Inverters

Panel BO1A Alarm Responses

Fastener Tightening / Preload

Panel BO2A Alarm Responses

Panel B02B Alarm Responses

Panel B02C Alarm Responses

Standard Appendices, Appendix 29, CSAS Check/Reset

Recovery From Shutdown Cooling To Normal Operating
Lineup

LPSI and CS System Alignment Verification
Essential Chilled Water Valve Verification
Maintenance Rule

Essential Cooling Water Heat Exchanger (2MEWAEOQ1)
Thermal Performance Test Report

Essential Cooling Water Heat Exchanger (2MEWBEO01)
Thermal Performance Test Report

Essential Cooling Water Heat Exchanger (3SMEWAEO1)
Thermal Performance Test Report

A-8

Revision/Date
93

94

144

146

59

96
111

33
12
40

October 6,
2013

April 23, 2014

October 9,
2015



Procedures
Number
73DP-9Z2Z10

73ST-9ECO1

73ST-9ECO1

73ST-9ECO1
73ST-9EC02

73ST-9EC02

73ST-9S106
73ST-9S106

73ST-9S106

73ST-9S106
73ST-9SI15
73ST-9SI15

73ST-9SI15
73ST-9SI15

32DP-9AP01
32ST-9PKO03

40AL-9RK1C

Title

Guidelines for Heat Exchanger Thermal Performance
Analysis

Essential Chilled Water Pumps Inservice Test

Essential Chilled Water Pumps Inservice Test

Essential Chilled Water Pumps Inservice Test

Essential Chilled Water Pumps Comprehensive Pump Test

Essential Chilled Water Pumps Comprehensive Pump Test

Containment Spray Pumps and Check Valves Inservice Test

Containment Spray Pumps and Check Valves Inservice Test

Containment Spray Pumps and Check Valves Inservice Test

Containment Spray Pumps and Check Valves Inservice Test
Containment Spray Pumps Comprehensive Pump Test

Containment Spray Pumps Comprehensive Pump Test

Containment Spray Pumps Comprehensive Pump Test

Containment Spray Pumps Comprehensive Pump Test

Class1E Battery Monitoring and Maintenance Program

Surveillance of Class 1E Station Batteries Service Test
Discharge

Panel B0O1C Alarm Responses

Design Basis Documents

Number

Title
Design Basis Manual: Essential Spray Pond System

Design Basis Manual: Safety Injection System

Revision/Date
8

November 10,
2015

February 16,
2016

May 17, 2016

August 13,
2013

August 11,
2015

Rev. 41

December 4,
2015

March 3,
2016

June 3, 2016
Rev. 32

October 15,
2012

April 21, 2014

October 16,
2015

1
26

Revision
22
38



Design Basis Documents

Number

N001-2101-
00021

N001-2101-
00037

13-N001-0607-

352
DBM PG

DBM PN
DBM NE

Miscellaneous

Number
SDC 1

13-MS-B094
4565654
VTD-S903-
00003

ANPP-17268

ANPP-17884
2016-00562

2917568
2014-00166
3304346

73DP-92721
73DP-92721

Title

Motor Operated Valves for the Arizona Public Service
Company Palo Verde Nuclear Generating Station Units 1, 2,
and 3

Project Spec for Check Valves Greater Than 2 Inches

General Engineering Specification For Nuclear Service Valves

Design Basis Manual Class 1E 480V Power Switchgear
System

Design Basis Manual Class 1E Instrument AC Power System

Design Basis Manual Station Blackout Topical

Title

Acquisition Technique Sheet — Shutdown Cooler Coil
Examination

Engineering Study - Operator Action Time for RWT Isolation
After RAS

Engineering Evaluation — SBOG Start Time

Solar Turbines Installation and Maintenance Instructions

PVNGS Letter to NRC

PVNGS Letter to NRC

Move Inservice Inspection Boundaries

Revision
16

N

12

10
19

Revision/Date
0

August 22,
2014

May 1993

February 10,
1981

May 1, 1981

August 26,
2016

Station Blackout Generators (SBOG) Obsolescence Upgrade 0

Engineering Document Change

PVNGS Design Modification Disposition - Spray Pond Bypass 4

Line / Margin Recovery Modification
Heat Exchanger Visual Inspection (performed 3/16/15)
Heat Exchanger Visual Inspection (performed 10/28/13)

A-10

4



Miscellaneous
Number
2013-00269

LER 2014-001-
01

DEC-00649

13-MS-A58

13-NS-A106

13-VTD-N383-
0015-1

13-NS-B062
13-NC-SP-201

13-NS-A106

PMB 247482
ERET 2981394
E017-01496
RSS-03-1239

STM Volume
28C

13-VTD-A915-
00185

E017-01653

Title
Engineering Document Change

Inoperable Essential Spray Pond Train Due to Corrosion on
the Diesel Generator Fuel Oil Cooler Cover

Removal of Essential Spray Pond System (ESPS) supply and
return piping/valves from the Emergency Diesel Generator
(EDG) Fuel Oil Coolers

Engineering Study — Single Failure Analysis for EW and SP
Systems for NRC Generic Letter 89-13

Probabilistic Risk Assessment of Tornado Missile Damage to
the Station Ultimate Heat Sink

Nuclear Valve Division, Borg Warner Corp. Operation and
Maintenance Manual for 3-24” Low Pressure Stainless Steel
Swing Check Valves

Palo Verde Nuclear Generating Station Nuclear Training
Department Self Contained Breathing Apparatus Training

At-Power PRA Study for Human Reliability Analysis
Spray Pond Tornado Missile Damage Frequency
Technical Specification Bases

Probabilistic Risk Assessment of Tornado Missile Damage to
the Ultimate Heat Sink

PM Program Basis 247482
Air Cooled Power Transformers
QVDR Form — Test Report 3-E-PGB-L32 (XFMR)

Relay Setting Sheet to Change the Setpoint in Accordance
with DMWO #0074966

System Training Manual (PG/PH)

ABB Installation & Maintenance Instructions and Renewal
Parts for I-T-E Unit Substation Transformer (Indoor Ventilated
Dry Transformers) [Pub. #1B5.1.1.7A]

Instruction/Operation Manual Electronic Temperature For LC
XFMRS

Revision/Date

August 11,
2014

3

July 19, 1990

June 10, 2011

12

61

2,4

November 18,
1999

2



Miscellaneous
Number
VTD-E209-

00003
13-MN-0950
102-02678

102-03576

102-05857
102-05910

102-06052

102-06141

ACT 3129793

EDC 2013-
00636

EE 3263782

LDCR 11-R005

NKASYC010805

NKASYC014008

RCTSAI3235215

RCTSAI3445201

RCTSAI3445205

Title

Elgar Corp. Instruction Manual (Pub. #INV253-1-101)
Technical Specification for Essential Cooling Water Heat
Exchangers Per ASME Section lll

Revised Response to NRC Generic Letter 89-13

Revised Response to Notice of Deviation 50-528/529/530/93-
17-02

APS Response to NRC Generic Letter 2008-01

APS Response to NRC Generic Letter 2008-01

APS Response to NRC Generic Letter 2008-01

APS Response to NRC Generic Letter 2008-01

New Reference Values, Alert Ranges, and Acceptance
Criteria for Containment Spray Pump Full-Flow
(Comprehensive) Testing

Engineering Document Change for Calculation 13-JC-SI-0215
Procedure Guidance for Abnormal SIT Out-Leakage Trends
Revision of TRM Section 5.0.500.8.f

Essential Chilled Water System Lesson Plan

Safety Injection System Lesson Plan

COM-13 Closure

COM-24 Closure

COM-25 Closure

A-12

Revision/Date
4

0,2

October 1,
1993

December 29,
1995

May 9, 2008

October 14,
2008

August 26,
2009

March 2,
2010

February 29,
2008

August 22,
2013

January 13,
2009

October 20,
2011

October 8,
2013

August 29,
2013

October 14,
2008

March 10,
2010

March 10,
2010



Miscellaneous

Number

SDOC M093-
00195

SDOC M093-
00228

VTD-1075-
00016

NE
13-ES-A035

NAD Audit Pal
and Report
2016-001

102-05370-

CDM/TNW/RAB

DEC-00582

Title
Motor Test Data for Essential Chilled Water Pump “A”

Performance Curve and Data for Pump 3-H-ECB-P01

Ingersoll-Rand Operation Maintenance Instructions and Parts
Catalog for 4X10AN Essential Chilled Water Pumps

Long Range Plan — Class and Non Class Batteries
Station Blackout Topical
Station Blackout Generator — Battery Capacity Evaluation

Station Blackout Coping Strategy

Palo Verde Nuclear Generating Station (PVNGS) Units 1, 2,
and 3 Docket Nos. 50-528/529/530 Revised Blackout (SBO)
Evaluation

Control Room ammeter circuit fuse installation for class and
non-class batteries and battery chargers

A-13

Revision/Date

March 15,
1979

November 7,
1980

March 29,
2011

May 28, 2011
19
0

March 4,
2016

October 28,
2005
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