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Dear Sirs:

Subject: Palo Verde Nuclear Generating Station Units 1, 2, and 3
Renewed Operating License Nos. NPF-41, NPF-51, and NPF-74
Docket Nos. STN 50-528, STN 50-529 and STN 50-530
Fourth 10-Year Interval Pump and Valve Inservice Testing Program

Pursuant to 10 CFR 50.55a(f)(5)(i), the Inservice Testing (IST) Program for Palo Verde
Nuclear Generating Station (PVNGS) Units 1, 2 and 3, was revised for the Fourth 10-Year
Interval and submitted to the NRC staff by Arizona Public Service Company letter number
102-07658, dated March 30, 2018 (Agency Documents Access and Management System
Accession number ML18093A335). The Fourth 10-Year IST Interval began on January 15,
2018, for each of the three PVNGS units.

This letter transmits the revised Pump and Valve Inservice Testing Program which reflects
various Program updates and implementation of License Amendment 206, which removed
the IST Program section from the PVNGS Technical Specifications. The pump and valve
listings are not included in this submittal because they were not impacted by License
Amendment 206.

No commitments are being made to the NRC by this letter. This submittal is for
information and does not require NRC staff action.

If you have any questions about this request, please contact Matthew S. Cox, Licensing
Section Leader, at (623) 393-5753.

Sincerely,

Michael D. DiLorenzo, Department Leader
Nuclear Regulatory Affairs - Licensing

MDD/MSC/mg
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S. P. Lingam NRC NRR Project Manager for PVNGS
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1.0 PURPOSE AND SCOPE

1.1 Purpose

1.11

113

1.1.4

1.1.5
1.1.6

This procedure provides the requirements for assessing the operational readiness
of pumps and valves with a specific function to bring the reactor from any
operating mode to the safe shutdown condition, in maintaining the safe shutdown
condition, or in mitigating the consequence of an accident.

The Pump and Valve Inservice Testing (IST) Program includes the following
components which perform a specific function in shutting down the reactor to the
safe shutdown condition of cold shutdown, maintaining the cold shutdown
condition, or mitigating the consequences of an accident.

« American Society of Mechanical Engineers (ASME) Class 1, 2, and 3 pumps
provided with an emergency power source;

» ASME Class 1, 2, and 3 valves;

« ASME Class 1, 2, and 3 pressure relief devices (PSV) protecting systems or
portions of systems.

The program also includes components requiring IST by commitment and other
components outside the above definitions at the discretion of Component
Programs.

This procedure identifies the pump and valve tests performed to meet the
requirements of 10CFR 50.55a, Codes and Standards, and the ASME/ANSI OM
Code 2012 Edition.

This procedure supports the IST Program within the Component Program Area.

This procedure describes how the responsibilities are divided between the MOV
Program and the IST program for ASME OM Code Mandatory Appendix Il

1.2 Scope

1.21
1.2.2

This procedure applies to the Fourth 10-Year IST Interval.

This program is applicable to Palo Verde Generating Station (PVGS) Units 1, 2,
and 3. The pumps and valves within the scope of the program are identified in
EP-Plus Component Tables.
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2.0 RESPONSIBILITIES

2.1 Program Engineering Department Leader

2.1.1 Ensures resources are available for compliance with the programmatic aspects of

Inservice Testing Program, 10CFR 50.55a(b), and 10CFR 50.55a(f).

2.2 Component Programs Section Leader

2.2.1 Reviews and approves all IST and MOV Program administrative procedures.

2.2.2 Informs the Program Engineering Department Leader about resource needs to

ensure compliance with the ASME OM Code.

2.2.3 Ensures individuals competent in the application of the ASME OM Code are

assigned the duties of IST Program Owner and MOV Program Owner.

2.2.4 Provides direct oversight of the IST Program as described herein and in
73DP-0APO05, Engineering Programs Management and Health Reporting.

2.3 IST Program Owner

2.3.1 The IST Program Owner is qualified to the Work Assignment (WA) and latest

revision of the following standards:

+ WA “ENG:IN SERVICE TESTING” including ESP02-XX-008, Inservice

Testing
* WA “ENG:IST PUMPS” including ESP02-XX-009, IST Pumps
« WA “ENG:IST VALVES” including ESP02-XX-010, IST Valves
2.3.2 Interprets the ASME OM Code and Code Case requirements.

2.3.3 Maintains the Inservice Test documentation associated with program

implementation, which includes timely changes of program information that

resides within the EP-Plus database.

2.3.4 Ensures day-to-day functioning of the program and the program results, as

described herein and in 73DP-0APO05.
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2.3.5

2.3.6

2.3.7

2.3.8

2.3.9

2.3.10

2.3.1

2.35.12

2.3.13

Supports the following program goals:

« Safety

*+ Code Compliance

*  Production

» Corrective Action Program Compliance
+  Other Activities

Ensures that IST activities comply with 10CFR 50.55a, ASME OM Code,
Technical Specifications, and other regulatory requirements.

Requests relief for exceptions to the ASME OM Code requirements per 10CFR
50.55a.

Places pumps on the increased test frequency described by ASME OM Code
ISTB-6200, Corrective Action, when test results fall within the alert range.

Maintains programmatic interface with the respective industry organizations
concerning IST program issues and operating experience.

Maintains the current state-of-the-art knowledge of IST engineering practices and
issues.

Ensures periodic self-assessments and benchmarks are performed for the PVGS
IST Program and participates in IST Program self-assessments at other plants.

Maintains the list of valves that are subject to the Cold Shutdown (CSD) testing
and ensures compliance with CSD is maintained.

The primary responsibilities for the IST program owner with respect to ASME OM
Code, MOVs and Mandatory Appendix Il include:

A. Exercising MOVs per ISTC-3521, 111-3610 and 111-3620.

B. Leak Testing Category A Valve, that are NOT CIVs is per ISTC-3630 a. The
Appendix J program engineer manages CIV testing per ISTC-3620, i.e.
10CFR50, Appendix J. The IST program credits performance of LLRT tests by
the Appendix J program.

C. Valve Obturator Movement verification per ISTC-3530.

D. Obturator verification requirements per 10CFR50.55a(b)(3)(xi), except for
gate valves and some butterfly valves, as described in Step 4.3.2.H.7.
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E. Management of stroke time testing and Reference Values (stroke times) for
Category A and B MOVs per ISTC-3300, ISTC-5111, ISTC-5113 and
ISTC-5114, where applicable.

F. The remainder of the requirements of ASME OM Code Mandatory Appendix
Il are implemented by the MOV Program Owner per 73DP-92Z12, Motor
Operated Valve (MOV) Program.

2.3.14 IST engineering personnel responsible for implementing non-MOV portions of OM

Code Mandatory Appendix Il and/or OM Code (exclusive of Mandatory Appendix
[1l) are not required to be qualified to any MOV Work Assignment.

2.3.15 Ensures specified MOV post-maintenance testing requirements are completed.

2.3.16 MOV engineering personnel responsible for implementing OM Code Mandatory

Appendix Il are not required to be qualified to any IST Work Assignments.

2.4 IST Program Owner Qualified Support Personnel

Individuals performing any of the following IST related activities are qualified to
WA “ENG:IN SERVICE TESTING” including the latest revision of ESP02-XX-008,
Inservice Testing.

NOTE

241

242

243

244

Identifies, establishes, and provides oversight of IST training (coordinated with
training department personnel).

Approves change notices in the EP-Plus database not associated with pump or
valve test reference values. Changes initiated by an individual qualified to change
the reference values are exempt from the limitation.

Interfaces with other station engineers to ensure appropriate IST design
considerations are addressed in the design change processes.

Provides test data information to the system engineer to allow evaluation of
component performance and trending.
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NOTE

Individuals performing any of the following IST related activities are qualified to
WA “ENG:IST PUMPS” including the latest revision of ESP02-XX-009, IST
Pumps.

2.45 Reviews procedure changes to implementing IST pump procedures to ensure
ASME OM Code compliance.

2.4.6 Trends pump performance to detect and monitor degradation.

2.4.7 Establishes or authorizes use of industry-accepted pump test methodologies for
the IST program.

2.4.8 Provides oversight of pump testing and inspection activities associated with IST
components.

2.49 Provides field and technical support for inservice testing, including response to
abnormal and unacceptable performance data.

2.4.10 Determines and implements appropriate reference values, reference ranges or
acceptance criteria for IST pump performance.

2.4.11 Reviews design change packages for pump program scope and testing impacts.

2.4.12 Establishes and verifies IST program pump scope including the identification of
required tests.

2.4.13 Approves change notices in the EP-Plus database associated with pump testing.
2.4.14 Prepares and maintains the IST program documents for pump testing.
2.4.15 Provides technical direction on code compliance for pump testing.

2.4.16 Identifies any programmatic deficiencies for administrative control, maintenance
practices, and applications relative to inservice pump testing, with assistance by
other plant and corporate organizations.

NOTE

Individuals performing any of the IST related activities are qualified to WA
“ENG:IST VALVES” including the latest revision of ESP02-XX-010, IST Valves.

2.4.17 Reviews procedure changes to implementing IST valve test procedures to ensure
ASME OM Code compliance.
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2.4.18
2419

2.4.20
2.4.21

2422

2.4.23
2424

2.4.25
2.4.26
2.4.27
2.4.28

Trends valve performance to detect and monitor degradation.

Establishes or authorizes use of industry-accepted valve test methodologies for
the IST program.

Provides oversight of valve testing and inspection activities.

Provides field and technical support for inservice testing, including response to
abnormal or unacceptable performance data.

Determines and implements appropriate reference values, reference ranges or
acceptance criteria for IST valve performance.

Reviews design change packages for valve program scope and testing impacts.

Establishes and verifies IST program valve scope including identification of
required tests.

Approves change notices in the EP-Plus database associated with valve testing.
Prepares and maintains the IST program documents for valve testing.
Provides technical direction on code compliance for valve testing.

Identifies any programmatic deficiencies for administrative control, maintenance
practices, and applications relative to inservice valve testing, with assistance by
other plant and corporate organizations.

2.5 Component Programs Engineering Check Valve Program Owner

2.5.1

252

253

Determines schedules and outage scopes for check valve inspections and
non-intrusive testing.

Ensures inspection and testing of check valves in the IST Program meet the
applicable requirements of the ASME OM Code.

Performs certain ISTs (for example, check valve inspections for IST credit and
non-intrusive testing).

2.6 Mechanical Component Engineering

2.6.1

26.2

Determines if a power operated valve is operating acceptably when stroke times
are outside of the reference range.

Performs certain ISTs (for example, on-line Main Steam Safety Valve [MSSV]
testing).
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2.6.3 Performs certain ISTs by contractors (for example, off-line MSSV and pressurizer
safety valve testing).

2.6.4 Troubleshoots components that are degraded or fail to meet acceptance criteria
and develops corrective action plans.

2.7 Work Management

2.7.1 Tracks IST procedures to ensure the procedures do not exceed the required
frequency.

2.8 Operations

2.8.1 Performs IST procedures (procedures that require manipulation of installed plant
equipment).

2.8.2 Performs cold shutdown testing during mid-cycle outages.
2.9 Maintenance

2.9.1 Performs ISTs for pressure relief devices.

2.9.2 Identifies Post Maintenance Test requirements in work packages.
2.10 Predictive Maintenance

2.10.1 Performs certain ISTs (for example, check valve open and closure verification
during local leak rate testing).

2.10.2 Measures vibration during pump ISTs.
2.11 Operation Standards
2.11.1 Writes and maintains IST procedures when Operations is the test leader.

2.11.2 Ensures IST procedure revision reviews are performed by an individual qualified
to IST Program Standards when implementing changes to acceptance criteria,
reference values/ranges, component test scope or test methodology.

2.12 Nuclear Regulatory Affairs
2.12.1 Processes relief requests and submits requests to the NRC for approval.
2.13 MOV Program Owner

2.13.1 The MOV Program Owner implements ASME OM Code Mandatory Appendix Il
and Code Case requirements with respect to MOVs.
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2.13.2

2133

2134

2.13.5

2.13.6

2.13.7

2.13.8

2.13.9

The MOV Program Owner is responsible for Valve position indication for MOVs
per ISTC-3700.

The MOV Program Owner is responsible for maintaining the MOV Inservice Test
documentation associated with program implementation. This includes timely
changes of program information that resides within the EP-Plus database and the
Midas database.

The MOV Program Owner shall be qualified to WA “ENG: MOV PROGRAM
OWNER?” including ESP10-XX-003, MOV Program Owner

The MOV Program Owner is responsible for the day-to-day functioning of the
program and the program results, as described in this procedure and 73DP-
0APO05, Engineering Programs Management and Health Reporting.

Supports the following program goals, in order of importance:
« Safety

« Code Compliance

* Corrective Action Program Compliance

*  Production

«  Other Activities

Ensures that MOV activities comply with 10 CFR 50.55a, ASME OM Code,
Technical Specifications and other regulatory requirements.

A. Obturator verification requirements for gate valves and some butterfly valves,
per 10CFR50.55a(b)(3)(xi), are fulfilled by the MOV Program as described in
Step 4.3.2.H.7 of this procedure and section 4.5.8 of 73DP-9Z2Z12, Motor
Operated Valve (MOV) Program.

Requesting relief for exceptions to the ASME OM Code requirements in
accordance with 10 CFR 50.55a.

Maintain programmatic interface with the respective industry organizations
concerning MOV program issues and operating experience.

2.13.10 Maintain the current state-of-the-art knowledge of MOV engineering practices

and issues.

2.13.11 Ensures periodic self-assessments and benchmarks are performed for the PVGS

MOV Program and participates in MOV Program self-assessments at other
plants.
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2.13.12 MOV engineering personnel responsible for implementing OM Code Mandatory
Appendix Il are not required to be qualified to any IST Work Assignments.

2.13.13 Reviews MOV test results and is responsible for MOV performance trending,
maintenance of the MOV Trending Database and trends MOV performance and
MOV failures per procedure 73DP-9Z2Z19, Motor Operated Valve-Trending of Test
Results (this review, in conjunction with the MOV Team Leader or Designee
review of test results, meets the intent of Appendix III Section 111-6000).

2.13.14 Maintains MOV databases, documentation and methodology current with
industry standards.

2.13.15 Reviews design changes involving MOVs for impact on the MOV Program
(including concurring with the evaluation and disposition of any identified
deficiencies and proposed MOV modifications.

2.13.16 Maintains contact with interfacing groups, to include System Engineering,
Mechanical Design Engineering, PRA Engineering, Component Optimization,
Lubrication Engineering, EQ Engineering and Outage Management (includes
maintaining cognizant of programmatic changes originated by specified
departments which could affect the MOV program), Such as updated calculations
and update MOV PRA risk ranking.

2.13.17 Specifies the periodic verification testing requirements of MOVs.

2.13.18 Concurs with the evaluation and disposition of any identified deficiencies and
proposed MOV modifications.

2.13.19 Ensures MOV-related problems are properly evaluated and the appropriate
corrective actions are implemented.

2.13.20 An engineer performing MOV Calculations for the MOVs identified in Appendix A
must be qualified to WA “ENG: MOV PROGRAM OWNER” including
ESP10-XX-003, MOV Program Owner, or WA “ENG: MOV CALCULATIONS”
including ESP10-XX-004, MOV Calculations except as defined in 73DP-92Z13,
Motor Operate Valve - Thrust and Torque Calculations.

2.13.21 An individual performing MOV diagnostic trace analysis, MOV Post-Test
Evaluations (PTE) or MOV trending for the MOVs identified in Appendix A must
be qualified to WA “ENG: MOV PROGRAM OWNER?” including ESP10-XX-003
MOV Program Owner or WA “ENG: MOV POST TEST EVAL” including
ESP10-XX-005, MOV PTE. Valves Service Maintenance personnel qualified to
perform MOV diagnostic testing can import diagnostic test data into
MIDAS/APSTEST software.
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2.13.22 MOV engineering personnel responsible for implementing OM Code Mandatory

Appendix Il are not required to be qualified to any IST Work Assignments.

2.13.23 The MOV Engineer is responsible for documenting the results of MOV diagnostic

tests.

3.0 DEFINITIONS

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.1

Acceptance Criteria — The criteria that must be met in order for a pump or valve to
be considered Operable.

Alert Range — The range or value for a given pump parameter outside the normal
operating range in which an increased testing frequency is specified. Also known as
the Increased Frequency range.

Augmented — Components or tests included within the IST Program at the discretion
of IST Engineering. Augmented components are generally tested per the Code to the
extent practical; however, deviations from Code requirements do not require relief.

Code — ASME OM Code 2012 Edition, including ISTA (General Requirements), ISTB
(Pumps); ISTC (Valves); Appendix | (PSVs); Appendix Il (Check Valve Condition
Monitoring); Appendix Il (MOVs); Appendix V (Pump Periodic Verification Test).

Cold Shutdown (CSD) Test — A component test required to be performed on a cold
shutdown frequency, including tests performed in Mode 4 or Mode 3.

Essential Information — The information within EP-Plus that reflects documentation
required by the ASME OM Code.

Instrument Loop — Two or more instruments or components working together to
provide a single output. (Not a separate suction or discharge pressure instrument.)

Reference Range — The range of stroke timing results which designates acceptable
valve operation. Called Acceptance Criteria in the ASME OM Code.

Reference Values — One or more values of test parameters measured or
determined when the equipment is known to be operating acceptably.

Required Action Range — The region outside the acceptance criteria defined by the
limits of the Alert Range, in which the pump is considered inoperable until further
action is taken.

TP — Technical Position
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3.12 Valve Categories — Defined in ISTC-1300, Valve Categories, and documented in the
Program. If the Program indicates that a valve falls under two categories, such as AC,
the requirements of both categories apply.

3.13 Valve Exercising — The physical stroking of a valve to verify that the moving parts
function satisfactorily.

3.14 Valve Maintenance — Replacement, repair or preventive maintenance on the valve
or the valve’s actuating system, which could affect performance parameters of the
valve. Examples of valve maintenance include adjustment or replacement of stem
packing; removal of the bonnet, stem or actuator; or disconnection of the air or
electrical lines to the actuator.
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4.0 INSTRUCTIONS

41 General

411

Palo Verde General Information Required per ISTA 9220(b)

Table 1: Information for PVGS Unit 1

ISTA-9220(b) Requirement

Parameter

Date of document completion:

73DP-9XI01 Current Revision Effective
Date to on EPCR (final page of procedure)

Name and address of Owner:

Arizona Public Service Company P.O. Box
52034 Phoenix, AZ 85072-2034

Name and address of plant:

Palo Verde Nuclear Generating Station
5801 S. Wintersburg Road Tonopah, AZ
85354

Name and number designation of
the unit:

Palo Verde Nuclear Generating Station Unit
1

Commercial service date for the
unit;

January 28, 1986

Table 2: Information for PVGS Unit 2

ISTA-9220(b) Requirement

Parameter

Date of document completion:

73DP-9XI01 Current Revision Effective
Date to on EPCR (final page of procedure)

Name and address of Owner:

Arizona Public Service Company P.O. Box
52034 Phoenix, AZ 85072-2034

Name and address of plant:

Palo Verde Nuclear Generating Station
5801 S. Wintersburg Road Tonopah, AZ
85354

Name and number designation of
the unit:

Palo Verde Nuclear Generating Station Unit
2

Commercial service date for the
unit:

September 19, 1986
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Table 3: Information for PVGS Unit 3

ISTA-9220(b) Requirement Parameter

Date of document completion:

73DP-9XI01 Current Revision Effective
Date to on EPCR (final page of procedure)

Name and address of Owner:

Arizona Public Service Company P.O. Box
52034 Phoenix, AZ 85072-2034

Name and address of plant: 5801 S. Wintersburg Road Tonopah, AZ

Palo Verde Nuclear Generating Station

85354

the unit:

Name and number designation of |Palo Verde Nuclear Generating Station Unit

3

unit;

Commercial service date for the

January 8, 1988

4.1.2 Applicability Timeline

A. The IST Program is applicable for a 120 month interval. The chronology for
PVGS is listed below.

1.

In 1995, PVGS changed the 120-month intervals for the Unit 1, 2, and 3
IST programs to establish concurrent intervals. The change revised the
end dates of the initial 120-month intervals and the start dates of the
second 120-month intervals of all three units to a common date of
January 15, 1997. The original schedules were based on the commercial
operation dates of the units. The change was made to provide greater
consistency between units and to simplify the 120-month updates
required by 10CFR 50.55a(f), Inservice testing requirements, (4)(ii).

In 1997, the NRC granted a one (1)-Year Interval extension (to January
15, 1998) for all three (3) units.

a) The first 120-month interval for Unit 1 began on 1/28/1986, the
commercial operating date, and continued through 01/15/1998.

b) The first 120-month interval for Unit 2 began on 9/19/1986, the
commercial operating date, and continued through 01/15/1998.

c) The first 120-month interval for Unit 3 began on 1/08/1988, the
commercial operating date, and continued through 01/15/1998.

The second 120-month interval IST Program for all three units began on
01/15/1998 and continued through 01/14/2008.
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4. The third 120-month interval IST Program for all three units began on
01/15/2008 and continued through 01/14/2018.

5. The fourth 120-month interval IST Program for all three units began on
01/15/2018 and ends on 01/14/2028.

4.1.3 Acceptance Criteria

A.

m o o

For pumps, the Acceptance Criteria are the limits for which the pump is not in
the Required Action Range defined by Tables ISTB-5121-1, Centrifugal Pump
Test Acceptance Criteria, 5221-1, Vertical Line Shaft and Centrifugal Pumps
Test Acceptance Criteria, 5321-1 Positive Displacement Pump (Except
Reciprocating) Test Acceptance Criteria, or 5321-2, Reciprocating Positive
Displacement Pump Test Acceptance Criteria, of the ASME OM Code.

For Power Operated Relief Valves refer to ISTC-5114, Stroke Test
Acceptance Criteria.

For MOVs, refer to 111-6100 Acceptance Criteria.
For pneumatic valves refer to ISTC-5132, Stroke Test Acceptance Criteria.
For hydraulic valves refer to ISTC-5142, Stroke Test Acceptance Criteria.

For solenoid valves refer to ISTC-5152, Stroke Test Acceptance Criteria.

4.1.4 Code Editions

A.

During the fourth 120-month IST interval, the IST Program complies with the
requirements of the ASME OM Code 2012, including:

 ISTB (Pumps)

* |ISTC (Valves)

* Appendix | (Pressure Safety Valves (PSVs))

* Appendix Il (Check Valve Condition Monitoring)

*  Appendix Il (MOV)

* Appendix V (Periodic Pump Verification Test)

Newer editions or portions thereof may be used per 10CFR50.55a(f)(4)(iv)
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C. The IST Program is in the process of implementing obturator verification (OV)
testing as required by 10CFR50.55a(b)(3)(xi). Per EVAL 17-12369-001, OV
testing must be fully implemented by Jan. 15, 2020. The evaluation describes
the process for this work, which is driven by Al 17-12369-002.

4.1.5 Relief Requests and Code Cases

A. Testing shall be conducted per the ASME OM Code of Record. Where test
requirements are determined to be impractical, relief may be implemented as
allowed per 10CFR50.55a(f)(5)(iv). Alternative Requests and Relief Requests
shall utilize the guidance in NUREG 1482 Rev.2 Section 2.5 to determine if
the proposed testing for the request requires prior NRC approval prior to
implementation of the proposed testing.

B. The Program may implement Code Cases with NRC approval whether
through Regulatory Guide 1.192, 10CFR50.55a, or where individually
submitted by PVGS.

C. Refer to the Pump Relief Requests (PRRs), Cold Shutdown Justifications
(CSJs) and Refueling Outage Justifications (ROJs), section for information on
where relief has been requested in the PVGS IST Program.

4.1.6 Augmented Tests

A. Components included within the program, at the discretion of the IST Program
Owner, are considered Augmented Components and shall be indicated as
such in the component tables. The components shall be tested per the Code
to the extent practical, however, deviations from Code requirements do not
require relief.

4.1.7 Licensing/Design Bases and Code Overlap

A. Performance requirements for Program components may be identified in the
Code, Technical Specifications, UFSAR, or other licensing/design bases. The
most limiting requirements from the bases shall apply. Any deviation from the
philosophy shall be documented on a CR, evaluation, action item, or action
with evaluation concurrence by NRA.

B. Calculation documents, while providing bounding numbers, do not always
provide numbers that account for instrument uncertainties. Development of
surveillance test (ST) acceptance criteria that are limited by Technical
Specifications, UFSAR or other licensing/design bases shall account for
instrument uncertainties.
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4.1.8 Beyond Design Basis Events

A. Consistent with industry practice, components required solely to mitigate the

consequences of 10CFR50 Appendix R fires and station blackout events are
outside the scope of the IST Program since these events are beyond the
facility design basis. Beyond design basis events are initiated by multiple (and
sometimes complete) failures of safety-related components and systems. The
facility design is based on requirement that each safety system be capable of
performing its safety-related functions given a failure of the most limiting
active component. Although regulations have been imposed that require the
capability to cope with, or to mitigate these events, they are outside the scope
of the facility accident analyses. Components whose sole safety functions are
to mitigate these events are not required by regulations to be classified as
safety-related.

419 Reference Values

A. The reference values (baselines) for pump and valve operating parameters

are determined from pre-service testing or Inservice testing performed when
the component is known to be operating acceptably.

. Reference values shall be reconfirmed or new reference values shall be

established when a value or set of values may have been affected by repair or
routine servicing of a pump or valve. At the discretion of Component
Programs, minor deviation from existing reference values may be reconfirmed
without formal documentation. The number of data points used in calculating
reference values is at the discretion of the IST Program Owner. Recalculation
of reference values after maintenance typically uses the first ST data. Three
(3) ST points are typically used for routine recalculation of reference values.
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C. For pumps where the Group A and comprehensive tests are performed at the

same reference flow point or same reference pressure point the following
requirements apply. In certain circumstances, a preservice test per the
requirements of ISTB-3100, Preservice Testing may be required when repair,
replacement or maintenance on a pump could affect the hydraulic
(flow/differential pressure) or mechanical (vibration) performance of the pump.
In such cases, flow curve data shall be obtained per ISTB-5110, Preservice
Testing (centrifugal pump tests, except vertical line shaft centrifugal pumps).
ISTB-5210, Preservice Testing (vertical line shaft centrifugal pumps), or ISTB-
5310, Preservice Testing (positive displacement pumps).

1. Results shall be evaluated by the IST Program Engineer with input from
the Mechanical Component Engineer with pump expertise and the
Predictive Maintenance Engineer with vibration analysis expertise.

2. Examples of work that could affect the hydraulic performance of the pump
include but are not limited to:

+ Pump disassembly affecting rotating element
* Uncoupling/coupling repair of vertical line shaft pump
+ Disassembly of positive displacement pump.

3. For pumps where the Group A / Group B tests are performed at a
reference flow point which is unable to be achieved in the Comprehensive
test (that is, "miniflow" test), the Group A or Group B test shall also be
performed to ensure that test data (differential pressure and/or vibration
data, if required) at all reference flow points is collected.

. More than one set of reference values are permitted to allow a pump or valve
to be tested under different plant conditions or equipment operating modes.
The additional sets of reference values shall be determined per the Code and
documented in the applicable STs. Refer to ISTB-3320, Establishment of
Additional Set of Reference Values.

. When establishing additional sets of reference values, the test shall be run
first at the existing conditions, then at the new conditions. The results of both
are analyzed to confirm operation is acceptable per ISTB-3320 and ISTC-
3320, Establishment of Additional Set of Reference Values.
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F.

The preferred documentation method for reconfirming or establishing new
reference values is with the test record that is completed following
maintenance and contains the test results. At a minimum, the determination of
pump and valve reference values shall be documented and archived as a
Quality Assurance (QA) record or in the application of EP-Plus subject to QA
control.

All new reference values shall be documented and approved in EP-Plus on
the same date or prior to the procedure revision effective date to satisfy the
requirements of ASME OM Code 2012 ISTA-9230, Inservice Test and
Examination Results, ISTB-3310, Effect of Pump Replacement, Repair and
Maintenance on Reference Values and ISTC-3310, Effects of Valve Repair,
Replacement, or Maintenance on Reference Values.

1. New reference values implemented by the TAPA process should be
documented in EP-Plus prior to TAPA final approval and shall be
documented in EP-Plus within the next business week following TAPA
issuance.

. Reference Values, Alert / Reference Ranges, Required Action Ranges,

correction factors, etc. may be rounded per standard mathematical practices.

Reference Values for pumps and valves, Alert Ranges for pumps, Reference
Ranges for valves, and Required Action Ranges for pumps and valves
(Acceptance Criteria) are documented in the implementing procedures. New
values become effective upon approval of the evaluation, action item,
Engineering Evaluation, other document archived as a QA record, or in the
application of EP-Plus subject to QA control.

4.1.10 Cold Shutdown (CSD) and Refueling Interval Testing

A.

In-Service tests which are impractical to perform during normal plant
operation shall be performed on a cold shutdown frequency, and are referred
to as CSD Tests. Tests requiring Mode 6 entry shall be performed on a
Refueling Interval (outage) frequency and are referred to as Refueling Interval
tests.

1. Refer to Appendix A - Determining When a Valve Exercise Test is “Not
Practiable” (TP-07)

The basis for each test performed on a CSD frequency shall be documented
by a Cold Shutdown Justification (CSJ) or Pump Relief Request (PRR).
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CSD Testing is required whenever the plant enters Cold Shutdown (Mode 5).
CSD testing should start within 48 hours of reaching Mode 5. Testing need not
be started within 48 hours if all CSD Tests will be performed prior to plant
startup. All CSD Tests shall be performed during each refueling outage.

CSD Testing shall be performed at a rate that will result in every CSD Test
being performed every 92 days. No CSD test is required to be performed
more frequently than every 92 days.

During an extended period in Cold Shutdown, each CSD Test shall be
performed every 92 days or the component shall be declared inoperable.

Component Programs shall maintain a log of tests performed during Cold
Shutdowns. Component Programs shall ensure that CSD testing which is not
completed during a cold shutdown will be performed during subsequent cold
shutdowns to meet the specified testing requirements.

If the results from a Refueling Interval test are in the Alert (Increased
Frequency) range, then perform one of the following:

1. Take corrective action and successfully re-perform testing, or

2. Increase the test frequency. Component Programs will not concur with
ascension to higher plant Modes for Refueling Interface results in Alert
range without Operations and Engineering Management direction.

4.1.11 Test Frequency

A. The nominal Code test frequency is quarterly as discussed in Section 4.2

B.

(Pumps) and Section 4.3 (Valves), unless more frequently required by other
licensing/design bases. Code Case OMN-20 provides for extension of test
intervals up to 25%, depending on test frequency. See step Step 4.10.4.A and
Code Case OMN-20 for applicability to individual tests. Periodic ST
performance is scheduled by Surveillance Program Control Group (SPCG)
and coordinated by Unit Work Control.

The Maintenance discipline planners and the Operations Department are
responsible for scheduling Conditional STs.
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4.1.12 Instrumentation

A. The following instrumentation requirements are mandatory for pump testing.
Deviations from these requirements for pump testing require relief. The
requirements, although not required by the Code, are strongly recommended
for valve testing.

1.

During quarterly pump testing the accuracy of pressure, differential
pressure, flow rate, and speed instruments used for Inservice Testing
shall be plus or minus two (2) percent of full scale or better. Accuracy of
vibration amplitude instruments shall be plus or minus five (5) percent of
full scale or better. During comprehensive pump testing, the accuracy
requirement for pressure and differential pressure is one-half (1/2)
percent or better. For a combination of instruments, the required accuracy
is loop accuracy.

For the purpose of determining Code compliance, instrument loop
accuracies are calculated by taking the square root of the sum of the
squares of the reference accuracies of each instrument or component in
the loop. All uncertainties such as environmental effects (temperature,
radiation, humidity), process effects (power supply, drift, static pressure)
vibration effects (inservice, seismic), etc. do not have to be considered.
Attributes as orifice plate tolerances, tap locations, or process
temperatures need to be taken into account.

For the purpose of determining Technical Specification, UFSAR, or
licensing/design bases compliance, instrument accuracies shall be taken
into consideration as discussed in Step 4.1.9.

The full-scale range of each analog instrument shall be three (3) times the
reference value or less. Digital instruments calibrated range shall be
selected such that the reference value shall not exceed 90 percent of the
calibrated range of the instrument. Pump suction and discharge
pressures do not have individual reference values.

a) Forthese measurements when using analog instruments, the full scale
range of the instrument shall be three (3) times the expected reading
or less.

b) For these measurements when using digital instruments, the
calibrated range should be three (3) times the expected reading or
less.
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c) When this requirement cannot be met or improving the pressure
measurement is desirable, the following requirement shall be imposed.

a. Pump Testing Requiring Two (2) Percent Accuracy
Instrumentation

1) The combination of the selected instrument range
and accuracy must be less than or equal to the
combination of an instrument range equal to 3
times the expected reading with an instrument
accuracy of +/-2 percent of the full scale
instrument range (analog) or calibrated range
(digital).

b. Pump Testing Requiring 0.5 Percent Accuracy
Instrumentation

1)  The combination of the selected instrument range
and accuracy must be less than or equal to the
combination of an instrument range equal to 3
times the expected reading with an instrument
accuracy of +/-0.5% of the full scale instrument
range (analog) or calibrated range (digital).

Pump suction and discharge pressures do not have individual reference
values. For the measurements, the full scale range of the instrument shall
be three (3) times the expected reading or less.

a) When setting the flow or differential pressure to a specific reference
value during pump inservice testing, a tolerance band is acceptable.
When setting flow +2/-1% is acceptable. When setting pressure or
differential pressure +1/-2% is acceptable.

The frequency response range of the vibration measuring transducers
and the readout system shall be from one-third minimum pump shaft
rotational speed to at least 1000 Hz. (ISTB-3510(e), Frequency Response
Range). Vibration measurements shall comply with the requirements of
ISTB-3540, Vibration. See Relief Request PRR-06 for specific
requirements applied to Charging Pumps 13MCHAPO01, 13MCHBPO1and
13MCHEPO1.

Some STs specify Measuring & Test Equipment (M&TE) requirements
which are more limiting than required by the Code to satisfy other
licensing/design bases. If the specified M&TE is not available, then
substitutions must be evaluated by a Qualified IST Engineer on a
case-by-case basis to identify acceptable alternatives.
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8. When pumps are found unacceptable and test deviations are greater than
that allowed, then the instruments involved may be recalibrated and the
test rerun. When the option is exercised, then the same instrumentation
shall be used for both test performances.

a) If circumstances preclude the use of the same instrumentation, then
an instrument of the exact same range and accuracy must be used to
ensure consistent test results and accurate evaluations.

b) Test procedures require that pumps be declared inoperable before
allowing a post-calibration retest.

B. There are no requirements in the ASME OM Code that mandate specific
accuracy requirements for Valve testing. Accuracy of instrumentation should
be the identical for pump testing for similar tests.

4.1.13 Before using ERFDADS points for inservice testing, ensure the following:

A. OCS has reviewed all procedure changes where the Emergency Response
Facilities Data Acquisition and Display System (ERFDADS) use is affected.

B. ERFDADS points used for IST have periodic analog checks. Contact OCS for
assistance.

C. Instrument loops that provide input to ERFDADS points used for IST have
periodic calibrations performed.

1. Contact I1&C Maintenance Planning for assistance.

D. ERFDADS points used for IST are on the List of Out of Tolerance Equipment
(LOOTE).

1. Contact I1&C Design Engineering for assistance.

E. The ERFDADS points used for IST are on the SWMS ST Task Instrument
Lists for the applicable tasks.

4.1.14 Program Impacts from Plant Configuration Changes

A. Plant configuration changes that could impact the IST Program shall be
reviewed and affected IST documents shall be updated per 81DP-0EE10,
Design Change Process.

B. Examples of configuration changes that could impact the IST Program include
(but are not limited to) valve replacements, valve operator modifications,
pump modifications, and calculation revisions.
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C. When a valve modification is identified that could impact a valve stroke time
that is measured in the IST Program, then Component Programs shall initiate
actions for the following:

1

Initiate a restraining action assigned to the work group to add steps to the
work order to obtain post-mod stroke time data, and provide the data to
Component Programs. Work order steps shall instruct the performer to
stroke time the valve using the method in the surveillance test procedure,
and provide times to Component Programs Engineering to establish new
reference values, or reconfirm old reference values, prior to performing
official post-mod surveillance testing.

Initiate a restraining action assigned to Component Programs to evaluate
post-modification stroke times, and establish new reference values, or
reconfirm old reference values prior to performing official post-mod
surveillance testing.

D. For changes made to an IST tested component that warrants a change to the
Repetitive Task (RT) or Work Scope Library (WSL), the IST Program Owner
shall notify Work Management Organization of the needed change via formal
method, e-mail, or CR.

4.1.15 Operating Experience

A. IST Program Owner

1

Review industry Operating Experience per 65DP-0QQ01, Industry
Operating Experience Review, and ensure that lessons learned from
industry events are effectively incorporated into the PVGS IST Program.
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2. Sources of Operating Experience relevant to the IST Program include the

following:

* High-tiered and low-tiered OE documents provided by the site OE

coordinator per 65DP-0QQ01

« INPO web site
« INPO Nuclear Network

* IST Owner’s Group (ISTOG) web site forum and e-mails

« Participation in benchmarking and self-assessments at other sites

* ISTOG meetings, NRC/ASME Symposiums, and other industry

activities

* Industry peers

* INPO Consolidated Events System (ICES)

4.2 Pumps
421 Pump Testing

A. The establishment of initial test conditions for inservice testing is necessary to
ensure that test results are compared to the correct reference values and Alert

and Required Action Ranges.

1. Ifinitial test conditions cannot be established, then the cause for the
failure to establish initial test conditions shall be determined and corrected
and the test shall be run once initial test conditions are established.

2. |Iftestis run at conditions other than conditions specified in the test
procedure, then the test shall be declared invalid and shall not be used to

reset the scheduled test frequency.

B. The Alert and Required Action ranges shall be calculated per Table
ISTB-5121-1, Centrifugal Pump Test Acceptance Criteria, Table ISTB-5221-1,
Vertical Line Shaft Centrifugal Pumps Test Acceptance Criteria, and Table
ISTB-5321-2, Reciprocating Positive Displacement Pump Test Acceptance
Criteria, except where the values are limited as discussed in Step 4.1.9.
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C. Pumps with results within the Alert range remain operable. Pumps with results
outside the Required Action range must be immediately declared inoperable
until the cause of the deviation has been determined and the condition is
corrected, or an analysis of the pump is performed and new reference values
are established per ISTB-6200, Corrective Action (c), New Reference Values.

D. The Code requires doubling the test frequency for certain pump ST results
within the Alert range, to allow more frequent observation of pump
performance. The test frequency shall be increased from once Quarterly to
once per six (6) weeks per ISTB-6200. Operations (typically the Shift
Technical Advisor, STA) shall notify Component Programs upon determination
of results within the Alert range.

1.

Component Programs shall write a CR (if not previously initiated by the
performance group) per 01DP-0AP12, Condition Reporting Process
whenever a pump is placed on increased frequency testing or exhibits an
abnormality or erratic action. The CR (or associated evaluations, action
items, or actions) shall determine the corrective actions required (for
example, disassembly, inspection, increased test frequency, etc.) or shall
contain the analysis required to establish new reference values.

For components tested only at cold shutdown or refueling outage
frequencies, Component Programs shall ensure that the CR (or
associated evaluations, action items, or actions) is dispositioned or the
required corrective action is completed prior to leaving the applicable
mode.

E. Component Programs

e

Maintain a log (such as the Condition Notification Report [CNR]) of all
pumps on Increased Frequency testing.

a) Each component shall be evaluated approximately monthly to
determine if the component can be returned to the regular testing
frequency or if new reference values are warranted. A minimum of
three (3) successful performances should be documented prior to
removing the component from increased frequency testing.

Formally notify Surveillance Program Control Group (SPCG) in a timely
fashion of additions to or removals from the Increased Frequency list.
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4.3 Valves

Since plant design will not always permit direct measurement of
differential pressures, the differential pressures may be derived using the
measured pump discharge pressure and the calculated or measured
pump suction pressure. The derived differential pressure will be used as
the basis for comparing pump performance from test to test, where
applicable. Correction factors are typically added to or subtracted from
derived differential pressures to compensate for differences between
suction and discharge gauge elevations.

Pump suction pressure is not required to be measured if a differential
pressure gauge is used for pressure measurements.

During inservice testing, after conditions are as stable as the system
permits, the pump shall be run at least two (2) minutes before recording
data. Some pumps may require longer stabilization as identified in the ST
package.

a) During certain pump tests, such as the full flow Auxiliary Feedwater
test for the turbine driven pump, throttle valve adjustment may be
required to maintain flow at a stable value to compensate for changing
system conditions.

The test parameters shown in Table ISTB-3000-1, Inservice Test
Parameters, except for fixed values, shall be trended by the Code. The
parameters will be trended for each component prior to the next test.

4.3.1 Valve Categorization

A. Category A valves are those valves for which seat leakage is limited to a

specific maximum amount in the closed position for fulfillment of their required
function(s). The following guidance should be used to determine if a valve is
Category A:

Valves that have a maximum allowable leakage rate (as opposed to
simple closure or flow isolation function) should be assigned to Category
A.
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2. The categorization of a valve is not dependent solely on the function
performed by the valve, such as whether or not it is a containment
isolation valve. All applicable aspects should be taken into account. If any
of the considerations below indicate that Category B or Category C may
not be adequate, the valve should be assigned to Category A:

*  Whether the flow requirements for connected systems can be
achieved with the maximum possible leakage through the valve

« The effect of any reduced system flows resulting from the leakage on
the performance of other systems and components

* The consequences of fluid loss from the system
* The effect of valve leakage on piping and components

* The radiological exposure to plant personnel and the public caused
by the leak

3. Although a leakage rate that would impact a safety function could be
calculated for practically any valve, Category A is reserved for valves
where verification of the disk being on the seat is not considered
sufficient.

4. Containment Isolation Valves (CIVs) subject to Type C testing per 10 CFR
50 Appendix J are classified as Category A. These valves are listed in
UFSAR Table 6.2.4-1.

5. Pressure Isolation Valves (PIVs) are classified as Category A. These
valves are listed in CTS 3/4.4.5.2 and UFSAR section 3.9.6.2.

6. The following are generally NOT required to be Category A:
* Vent, drain, and test valves located between CIVs

» Valves with a closed safety function to prevent diversion of flow
between trains of a system, but the leakage limit is based on total
system requirements vs. individual valve requirements provided the
potential concerns listed in item 2 have been evaluated.
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4.3.2 Valve Testing

A. The establishment of initial test conditions for inservice testing is necessary to
ensure that test results are compared to the correct reference values,
Reference Ranges and Required Action Ranges.

1.

If initial test conditions cannot be established, then the cause for the
failure to establish initial test conditions shall be determined and corrected
and the test shall be run once initial test conditions are established. "

If test is run at conditions other than the conditions specified in the test
procedure, then the test shall be declared invalid and shall not be used to
reset the scheduled test frequency.

Step 4.3.2.G provides Motor Operating Valve (MOV) requirements.

NOTE

B. Valve Position Indication (VP) Testing

1.

All valves with remote position indicators (other than MOVs) shall be
visually observed at least once every two (2) years to verify that remote
indicators accurately reflect valve position. The purpose of VP testing is to
verify that the remote position indication used during valve exercising
accurately indicates valve operation. Per Appendix Ill, MOV remote
position indication is verified as part of the periodic verification/diagnostic
testing.

a) If the remote indication does not function properly during operation or
testing, then the valve should be declared inoperable until
troubleshooting determines whether the problem is due to failure of the
valve to reposition or defective position indication.

b) If the position indication is defective, then the valve may be declared
operable again based on the previous exercising surveillance until that
interval expires. Normal indication should be restored in a timely
fashion and VP testing should be completed prior to using or
exercising the valve

c) If an exercise or stroke test must be performed and the normal position
indication cannot be restored, then alternate means of verifying disk
position (Safety Equipment Status System [SESS], ERFDADS, flow or
pressure changes, etc.) may be used. A change to the ST procedure is
usually required to use alternate position indication.




PALO VERDE PROCEDURE Page 33 of 138

Revision

Pump and Valve Inservice Testing Program 73DP-9XI101 39

2. Some manual valves have reach rods with position indication and are
considered local indication, and are not subject to VP testing.

NOTE
Step 4.3.2.H provides Motor Operating Valve (MOV) requirements.

C. Valve Exercising, Category A and B Valves

1. All active power-operated valves categorized A or B in the IST Program
shall be exercised (stroke timed) quarterly except as identified in this
procedure.

2. As each valve is exercised, the applicable procedure shall require the
following observations to be made and the results recorded.

a) Valve stem or disk movement shall be established by observing an
indicator which signals the change in valve position by either a direct
observation of stem movement or indirect evidence, such as changes
in system pressure, flow-rate, or temperature, which reflect stem or
disk position (ISTC-3530, Valve Obturator Movement).

b) In the case of power operated valves, the full-stroke time to the
positions required to fulfill the safety functions shall be measured.

3. Exercising, stroke timing, and fail-safe testing only need to be performed
in the valve’s safety function direction.

4. Reference Range values are calculated per ISTC-5000, Specific Testing
Requirements, except where the values are limited as discussed in
Step 4.1.9.

5. Valves with stroke times outside the Reference Range but still within the
Acceptance Criteria shall be immediately (as soon as practical based on
plant conditions and Operations resources) retested or declared
inoperable. The results of the retest shall be categorized as follows:

a) If the valve is retested and the second set of data falls within the
Reference Range, then the valve is Operable. Analyze the cause of
the initial deviation and document in the Surveillance Test (ST) Log.
Operations shall initiate a CR per 01DP-0AP12 for evaluation by
Mechanical Component Engineering.
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b) If the valve is retested and the second set of data also falls outside the
Reference Range but is within the Acceptance Criteria, then the data
must be analyzed within 96 hours to verify that the new stroke time
represents acceptable valve operation.

c) Operations shall initiate a CR for evaluation by Mechanical
Component Engineering and shall also initiate a 96-hour Technical
Specification Component Condition Record (TSCCR).

d) Ifthe CR evaluation is not completed within 96 hours or the evaluation
concludes that the new stroke time does not represent acceptable
valve operation, then the valve shall be declared inoperable at that
time.

6. Limiting Values of Stroke Time (Acceptance Criteria) are specified by the
Owner per ISTC-5113, Valve Stroke Testing, ISTC-5131, Valve Stroke
Testing (pneumatically operated valves), ISTC-5141, Valve Stroke Testing
(hydraulically operated valves), ISTC-5151, Valve Stroke Testing
(solenoid operated valves). MOV stroke timing is only required for valves
with specific Technical Specification / Design Limits and will be performed
at the same interval as the exercise test. The only criterion is the
applicable Technical Specification / Design Limit. Valves with stroke times
exceeding Acceptance Criteria shall be declared inoperable.

a) Rapid-Acting Valves Power operated valves which would have
reference values less than 2 seconds may be treated as
"Rapid-Acting" valves. The Acceptance Criteria for Rapid-Acting
valves is 2 seconds per OM Code ISTC-5114(c), ISTC-5132(c),
ISTC-5142(c) and ISTC-5152(c). Since Rapid-Acting valve
Acceptance Criteria are specified by the Code, values greater than 2.0
seconds cannot be used without regulatory approval. The margin
between the normal stroke time and the 2 second Acceptance Criteria
and the variability of previous stroke time test results should both be
considered when deciding whether a valve should be treated as
Rapid-Acting. In general, a valve should use the rapid acting criteria
when the average stroke time is less than 1.3 seconds.
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b) When power-operated valves new stroke time reference values are

established the new reference values may be based on an average of
multiple successful test performances on file in IST at the time (or
multiple post maintenance stroke tests). Reference Ranges and
Acceptance Criteria will be based on the reference values, as shown in
Table 1. It may be possible to justify different Acceptance Criteria in
certain cases. Acceptance Criteria for Rapid-Acting valves will be 2.0
seconds. New reference values, Reference Ranges, Acceptance
Criteria, and determinations of “Rapid-Acting” will be documented in
evaluations or other permanent plant documentation.

Bosratol Tune Reference Reference Acceptance

P YPE | value (Vr) Range Criteria*
Non-MOV > 10sec + 25% Vr <15Vr
(AOV, SOV etc) |< 10 sec +50% Vr <2Vr

*Unless a more limiting criteria exists, or in certain cases where
other criteria is justified

c) Refer to Appendix B - Clarifications to Valve Stroke Timing
Requirements (TP-04)

D. Fail-Safe Testing

il

Valves with fail-safe actuators shall be tested by observing the operation
of the actuator upon loss of valve actuating power. PVGS normal
operation of most valves has exactly the same effect as removing the
power supply; that is, on a fail-shut valve, going to the shut position on the
switch removes power from the solenoid valve which, in turn, either allows
the spring to close the valve (SOVs) or allows air pressure to vent from
the diaphragm thus stroking the valve to the fail-safe position (Air-
Operated Valves [AOVs]). Unless identified in Surveillance Test (ST) on
an individual basis, the valves need not be additionally fail-safe tested.

E. Valve Exercising, Category C (Check Valves)

1.

Valves listed in the IST Program as Category C shall be exercised
(stroked) quarterly except as identified in this procedure. Each check
valve exercise test shall include open and close tests. Open and close
tests need only be performed at an interval when practical to perform both
tests.
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2.

3.

The necessary valve obturator (disc) movement shall be demonstrated by
exercising the valve and observing that either the disc travels to the seat
on cessation or reversal of flow, or opens to the position required to fulfill
the function, or both. Observation may involve observing a direct indicator
such as a position indicating device or by other indicators such as
changes in system pressure, flow rate, level, temperature, seat leakage
testing or other positive means.

a) Full stroking open of check valves is typically satisfied by passing the
maximum required licensing/design basis flow through the valve
(Generic Letter [GL] 89-04 Position 2). Full stroking may also be
satisfied by other means which verify full travel of the disc such as
Non-Intrusive Testing (NIT) or disassembly and inspection.

b) Full stroking closed of check valves is typically satisfied by verification
of essentially no flow. Closure testing may also be satisfied by Non-
Intrusive Testing (NIT) or disassembly and inspection.

As an alternative to the traditional exercising requirements of paragraphs
4.3.3.1 and 4.3.3.2, certain check valves are included in 73DP-9XI05,
Check Valve Condition Monitoring Program. The valves are identified in
this procedure and 73DP-9XI05.

Check valves included in the Check Valve (CV) Check Valve Monitoring
Program (CMP) shall have degradation monitoring attributes trended by
Mandatory Appendix Il, 11-4000(a)(2), 11-4000(b)(2) and [I-6000(f).

F. Valve Leak Rate Testing (includes applicable MOVs)

s

Containment Isolation Valves

a) Containment Isolation Valves (CIV) are leakage rate tested under the
PVGS Containment Leakage Rate Testing Program (CLRTP). CIVs
which are also Reactor Coolant System (RCS) Pressure Isolation
Valves (PIV) are additionally tested per the following step.
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2.

3.

Pressure Isolation Valves

a) Pressure Isolation Valves (PIVs) are leak rate tested per SR 3.4.15.1.
The testing meets the intent of the Code because the testing includes
maximum allowable leakage limits, corrective actions, tests PIVs
individually, and adjusts the leakage to the function maximum pressure
differential. Therefore, the testing meets IST requirements as stated in
NUREG-1482, Guidelines for Inservice Testing at Nuclear Power
Plants: Inservice Testing of Pumps and Valves and Inservice
Examination and Testing of Dynamic Restraints (Snubbers) at Nuclear
Power Plants.

Other Category A Valves

a) Other Category A valves are leakage rate tested at least once every
two (2) years per ISTC-3630, Leakage Rate for Other Than
Containment Isolation Valves.

G. Category C Safety and Relief Valve Testing (PSVs)

i

PSVs shall be tested per OM Code Appendix | except where
licensing/design bases require more frequent testing.

Safety/relief valve testing is normally performed during refueling outages.
Valves may be tested during power operation, but additional valves must
be tested per the applicable code if as found set pressure acceptance
criteria are not met. The codes do not specify a time interval for the
additional tests, but performance within 90 days is expected.

a) Refer to Appendix C - Periodic Testing and Test Frequency
Scheduling for Pressure Relief Devices (TP-09)

As-found set pressure testing for IST Program credit is strongly
recommended whenever testing or valve maintenance is required. No
maintenance, adjustment, disassembly, or other activity which could
affect the set pressure or seat tightness is permitted prior to as-found
testing. If no as-found test is performed, IST Program credit may still be
taken if the as-found test is assumed to have failed. In this case,
additional valve testing may be required.

In addition to testing to satisfy Code requirements, non-Code testing for
other purposes is permissible. Non-Code tests do not need to meet code
requirements. Non-Code tests are not credited for IST Program
scheduling purposes. The potential for preconditioning should be
evaluated when considering non-Code tests.




PALO VERDE PROCEDURE Page 38 of 138

Pump and Valve Inservice Testing Program

Revision

73DP-9XI01 39

H. IST Program MOVs shall be tested per the American Society of Mechanical
Engineers (ASME) OM Code Mandatory Appendix lll.

ASME OM Code Mandatory Appendix Il requires the licensee to use a
program of maintenance, diagnostic testing, and simplified valve
exercising to assure the operational readiness of IST Program MOVs. At
PVGS, the MOV program, set up to meet the requirements of NRC GL
89-10, Safety-Related Motor-Operated Valve Testing and Surveillance is
known as the GL 89-10 Program.

The PVGS GL 89-10 Program preventive maintenance and scheduled
diagnostic tests are used to properly set up, maintain and periodically
assess proper operation of IST MOVs which satisfies the requirements of
ASME OM Code Mandatory Appendix Ill. MOV PM requirements are
delineated in 73DP-92Z12, Motor Operated Valve (MOV) Program,
Appendix F.

The ASME OM Code Mandatory Appendix lll requires each MOV to be
diagnostically tested at least once per 10 years based on operating
history and engineering evaluation. PVGS testing, accomplished per the
PVGS GL 89-10 Program, satisfies the requirement. Diagnostic testing
intervals are delineated in 73DP-9ZZ12, Motor Operated Valve (MOV)
Program, 73DP-9Z2Z18, Motor Operated Valve-Post Test Evaluations and
73DP-92735, Aging Management of Motor-Operated Valves.

IST MOVs are to be exercised at least once per refueling cycle per ASME
OM Code Mandatory Appendix Ill. MOV exercising shall involve a full
stroke of the MOV from the Control Room. MOVs designed as High
Safety Significance Components (HSSCs) are to be exercise tested every
quarter whenever possible. The IST program performs MOV exercising
per IST surveillance tests. The performance of the exercising is credited
by the IST program.

Although stroke timed exercising is not an IST Program requirement for
MOVs under ASME OM Code Mandatory Appendix lll, stroke time
exercising will remain in IST STs for MOVs that have specific Technical
Specification / design stroke criteria, such as TS 3.3.5.4, which requires
“Verify ESF Response Time is within limits.” The IST stroke timed
exercise test will be performed for these MOVs once per 18 Months to
provide information for this TS requirement. Stroke time testing is
performed per IST surveillance tests during an exercise test. Test results
are reviewed by IST personnel and recorded in EP-Plus software.
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6. MOV Program Interface

a) The MOV Program Owner is responsible for documenting the results
of MOV diagnostic tests per ASME Code Mandatory Appendix ll.

b) The IST Program Owner is responsible for ensuring that exercise
testing is performed per ASME Code Mandatory Appendix Ill.

c) Refer to procedure 73DP-9Z2Z12, Motor Operated Valve (MOV)
Program, for Appendix Ill implementation details.

For motor-operated gate valves and some motor-operated butterfly
valves, the requirement of 10CFR50.55a(b)(3)(xi) to verify valve
operation is accurately indicated by supplementing with other indications
is fulfilled by MOV Program activities as described in 73DP-92Z12, Motor
Operated Valve (MOV) Program, section 4.5.8. Butterfly valves for which
MOV diagnostics are credited in meeting supplemental indication
requirements are shown in Appendix D of procedure 73DP-9Z2212.

a) Diagnostic data is obtained and evaluated per procedure 73DP-
97726, Motor Operated Valve (MOV) Testing with Quiklook. Data
traces for gate valves, and some butterfly valves, show a characteristic
peak indicative of valve unwedging, marked "09" per the procedure.
Steps 6.5.4 and 6.5.7 of 73DP-92Z26, Motor Operated Valve (MOV)
Testing with Quiklook, direct MOV test technicians to review diagnostic
traces for unusual thrust/torque behavior and changes in stroke time
that could indicate damage to valve internals or stem/disc separation.
The procedure directs initiation of a condition report when the data
indicates separation may have occurred.

b) MOV data trace reviews performed per 73DP-92Z26, Motor Operated
Valve (MOV) Testing with Quiklook, satisfy the requirement in
10CFR50.55a(b)(3)(xi) by using supplemental information obtained via
valve diagnostics to verify the stem-disc connection is intact.

Valve tests with trendable parameters should be trended prior to the next test
to detect and monitor for degradation.

ASME OM Code requirements for rupture disks and the IST program's
responsibilities for considering a replacement interval of less than 5 years.

As-Found Equipment Condition codes provide the basis for the
replacement interval. The codes should be reviewed after each rupture
disk replacement.




PALO VERDE PROCEDURE Page 40 of 138

Pump and Valve Inservice Testing Program

Revision

73DP-9XI01 39

2. The codes are captured in SWMS under the "Rel Trending" tab, under the
"Closeout" tab for a work order.

3. Codes 5, 6 and 7 demonstrate adequate component condition for a
five-year replacement interval. Codes 1, 2, 3 and 4 may suggest a need to
shorten the replacement interval if a trend develops. Definitions for the
codes are provided in Appendix F of 30DP-O9MPO01, Conduct of
Maintenance.

4.4 Skid-Mounted Components

441

442

443

444

Skid-mounted components are included in the IST Program if they are classified
as ASME Class 1, 2, or 3, and perform a required safety function.

It is permissible to test skid-mounted IST components by testing the major
component, if the test of the major component adequately tests the function of the
skid-mounted pumps or valves. Components tested in this manner are identified
in the PV-Plus database.

Various pumps and valves were purchased as subassemblies of larger
components. Examples of these "skid-mounted" components include certain
diesel air-start subassemblies, diesel fuel oil pumps and valves, turbine steam
admission and trip-throttle valves, and solenoid-operated air supply valves to
AOVs. This term also applies to components that are not mounted on the skid, but
function much the same as skid-mounted components, e.g. check valves in a
cooling water system that provides cooling to a pump.

Refer to Appendix D - Skid Mounted Components (TP-06)

4.5 Surveillance Test Reviews

451
452

Acceptance Reviews shall be performed per 73DP-9ZZ14, Surveillance Testing.

MOV diagnostic test results shall be reviewed per the PVGS GL 89-10 Program.
Test acceptance is based on the PVGS GL 89-10 Program parameter reviews.

4.6 Records

4.6.1

The completed working copies of the Surveillance Test Procedures and any
applicable work orders shall constitute the permanent test record for pump and
valve tests. Any additional documents, such as relief valve test reports, should be
maintained with the above records, or filed separately in the same file as the
Surveillance Test procedures. The documents shall be maintained as lifetime
plant records per 84DP-ORM38, Document Management Control.
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46.2

MOV records are developed per 73DP-9ZZ12, Motor Operated Valve (MOV)
Program per ASME OM Code Mandatory Appendix IIl.

4.7 IST Program Upkeep

4.71

4.7.2

473

474

4.7.5

4.7.6

4.7.7

4.7.8

The Program shall be maintained by Component Programs. The program and any
changes shall be technically reviewed within Component Programs, and
approved by the Component Programs Section Leader.

The IST Program must implement a new version of the ASME OM Code every
120 months. Code edition selection is dictated by 10CFR50.55a(f)(4)(ii). The IST
program must use the latest edition and addenda, as specified in
10CFR50.55a(a)(1)(iv) 12 months prior to the start of a 120-month interval.

The Pump and Valve Inservice Testing Program shall be reviewed at least every
two years to incorporate all changes to the program since the last revision to the
program.

Changes to the Pump and Valve Inservice Testing Program shall be implemented
in the applicable surveillance test procedures as soon as plant conditions permit.

Substantial/major changes to IST procedures, as determined by the procedure
owner per 01DP-0APO1, Procedure Process, shall be reviewed by affected
disciplines or organizations.

Addition or deletion of components shall be documented by a CR, evaluation,
action item, or action containing the necessary justification.

IST surveillance test procedure changes require a 10CFR 50.59 Applicability
Determination to be performed and documented on the Procedure Change
Record per 93DP-0LCO07, 10CFR 50.59 and 72.48 Screenings and Evaluations
Refer to CRDR 2796054 for additional guidance. The Applicability Determination
will identify if a 10CFR 50.59 Screening is required.

An updated copy of the Component Tables shall be provided to the NRC after
substantive changes are made.

4.8 Post Maintenance Testing

48.1

48.2

An individual qualified to the latest revision of WA “ENG: IST PUMPS” including
ESP02-XX-009 for pumps or WA “ENG: MOV IST VALVES” including
ESP02-XX-010 for valves should be consulted for assistance in determining post
maintenance testing requirements.

Before returning a repaired or replacement pump or valve to service, a test
demonstrating satisfactory operation shall be performed.
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48.3

484

485

4.8.6

48.7

Use Table 4, Pump Post Maintenance IST Guideline and Table 5, Valve Post
Maintenance Inservice Test Guideline as a guideline for determining the minimum
and recommended tests to satisfy the ASME OM Code requirements, but is not
an all-inclusive list for determining post maintenance activities. Consult procedure
30DP-9WP04, Post Maintenance Testing Development or the appropriate
Mechanical Component Engineer to determine additional post-maintenance test
requirements.

When a pump or valve reference value, or sets of values, may have been affected
by replacement, repair, or routine servicing, a new reference value, or set of
values, shall be determined or the previous value reconfirmed by an IST. Consult
Table 4, Pump Post Maintenance IST Guideline for pump or Table 5, Valve Post
Maintenance Inservice Test Guideline for valve IST guidance following
maintenance.

A. The Inservice Testing Program maintains awareness of components' post-
maintenance test performance via the CAP process. Implementing test
procedures include steps directing Operators to write Condition Reports
requesting post-maintenance reviews by the IST Program whenever an IST
component receives maintenance.

B. During refueling outages, IST Program personnel review implementing
procedure surveillance test packages to ensure the adequacy of test data and
identify any emergent program-implementation issues. These reviews are
intended to enhance IST Program performance and are not intended to
restrain the outage schedule.

The IST procedure required actions for exceeding the reference value ranges are
not applicable (NA) when an IST is conducted following maintenance.

A. Consult 01DP-0AP09, Procedure and Work Instruction Use and Adherence to
mark steps associated with exceeding a reference range NA.

Pumps and valves that meet the acceptance criteria specified in test procedures
are considered operationally ready to perform safety functions.

Pumps and valves that do not meet the acceptance criteria specified in test
procedures require evaluation by a qualified IST Engineer in Component
Programs. The evaluation will determine if the pump or valve can be considered
operationally ready to perform the safety function using the criteria specified by
the ASME OM Code. If the pump is not operationally ready, then issue a CR as
needed.
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4838

48.9

4.8.10

48.11

If a pump or valve is determined to be operationally ready to perform the safety
function and a change to the procedure reference value, range or acceptance
criteria is needed, then initiate a CR to revise pump or valve acceptance criteria.

An individual qualified to WA “ENG: IST PUMPS” including ESP02-XX-009 for
pumps or WA “ENG: IST VALVES” including ESP02-XX-010 for valves shall
review post maintenance test results to establish new reference values OR
reconfirm existing reference values. Any new reference values, reference ranges,
alert ranges or acceptance criteria shall be entered into the IST Program
database (EP-Plus).

Design basis values used to determine the operational limits for components
subject to Inservice Testing shall not be exceeded. Test results within design basis
limits are reviewed to verify component performance adequacy.

The IST review process for evaluating maintenance impact on Reference Values
is:

* Determine maintenance performed on IST component.

» Determine if maintenance performed would have an effect on IST
component’s measured parameters.

« Compare IST component’s performance prior to and post-maintenance to
determine if existing reference values/set of values can be reconfirmed or if
new reference values/set of values are required to be established.

* Document review of component’s performance on a retrievable document (for
example, Surveillance Test Work Order [STWO], evaluation, action item,
Engineering Work Request [EWR] or in the application of EP-Plus subject to
QA control).

* Update the reference value information in the application of EP-Plus subject
to QA control.
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Table 4: Pump Post Maintenance IST Guideline
Maintenance Activity Flow Curve** |Comprehensive| Group A*

Centrifugal pump disassembly

potentially affecting rotating element Requirad Minimum

Centrifugal Pump Disassembly not

affecting rotating element Recommended Minimum

Uncouple/Coupling repair Minimum
Uncouple/Coupling repair of Vertical Required Required

Line Shaft Pump

Positive Displacement Pump Required Minimum
Disassembly

Bearing Replacement Minimum

Packing Adjustment or Replacement Minimum
Governor Speed Control Repair or Recommended Minimum
Replacement

Turbine Valve Repair/Replacement Minimum
Piping or Pipe Support Adjacent to Recommended Minimum
Pump

Repair to Motor Minimum
Replacement of Motor Recommended Required

*The ASME OM Code rules do not allow Group B tests to be used as a Post Maintenance
Test. The test procedure must satisfy the ASME OM Code rules for the Group A or
Comprehensive pump test. Comprehensive tests require more accurate instrumentation than
Group A tests and are recommended to ensure the most accurate results.

**Required for pumps where the Group A and Comprehensive tests are performed at the
same reference flow point or same reference pressure point. For all other pumps, contact IST
Program Owner.
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Table 5: Valve Post Maintenance Inservice Test Guideline
; " VPI
Maintenance Activities E’:‘g;:: S.:ir:";e SF:fIL Lesaiztge r:;'
OVERHAUL VALVE that is, lap seat, change
plug, disc, diaphragm or cage (AOV or X X X Note 2 X
SOV)
OVERHI.\UL V:ALVE that is, lap seat, change X Note 2 X
plug, disc, diaphragm or cage (MANUAL)
Cleaning or Lubrication X X X
Packing Adjustment or Replacement X Note 2
(Manual)
Packing Adjustment or Replacement (AOV) X X X Note 2
Limit Switch Manipulation X X X X
Actuator Diaphragm Removal X X X
Valve Diaphragm Removal X X X Note 2 X
Actuator Removal X X X Note 2 X
Bonnet Gasket Replacement X X X Note 2 X
Uncouple Valve and Actuator X X X Note 2 X
Adjust Stroke X X X Note 2 X
Remove or replace coil (SOV) X X X X
Spring Bench Adjust (AOV) X X X Note 2 X

Note 2 - Seat Leakage Testing is required only if a seat leakage requirement and test
procedure is identified for the component in EP-Plus.

4.8.12 Refer to Appendix E - Retest Requirements for Solenoid-Operated Valves (TP-

01)

Table 6: Post Maintenance Testing for SOVs!

indicating system

; OM Code
: Light X OM Code
Maintenance Performed Chaaic2 Stroke Time VPI Test?
Test
Measure coil electrical characteristics without X
lifting leads
Lifting and re-landing leads in the position X
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Table 6: Post Maintenance Testing for SOVs' (Continued)
; OM Code
" Light . OM Code
Maintenance Performed Check? Stroke Time VPI Test?
Test
Replace position-indicating switch (defective or X
PM)
Adjust position-indicating switch that is X
obviously mis-positioned
Lifting and re-landing lead(s) in the actuation X (NOTE 5)

system, such as the coil leads

Coil replacement (NOTE 3) X X

Adjust position-indicating switch to correct
faulty indication (if stroke test gauge is used to
verify acceptable valve stroke length during
maintenance).

X

Adjust position-indicating switch to correct
faulty indication (if stroke test gauge is not used

to verify acceptable valve stroke length during (NTE ) A A
maintenance)
Repair or replacement of wetted parts (valve (NOTE 3) X X

body, disk, seat, etc.)

NOTES:

1. Certain valves may require other types of testing, such as leak rate testing of containment
isolation valves.

2. Observation that the proper position indicating light(s) are illuminated when the valve is
actuated to the open and closed positions.

3. A Light Check is less rigorous than an OM Code VPI Verification. Therefore when an OM
Code VPI Verification is performed, a separate Light Check is not required.

4. \erification that valve operation is accurately indicated, by observing that the proper
position indicating light(s) are illuminated while the valve is verified to be open and closed.
The valve position is verified by monitoring appropriate system parameters, by measuring
the valve stroke length, or by other positive means.

5. Stroke time testing in the direction of movement on coil energization (if the valve receives
a stroke time test in the 1ST Program).
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FIGURE 1 - POST MAINTENANCE TEST DETERMINATION PROCESS
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4.8.13 MOV post-maintenance test requirements are delineated in 73DP-92Z12, Motor

Operated Valve (MOV) Program, Appendix G

4.9 Regulatory Basis

491

492

493

494

10CFR 50.55a, Codes and Standards, states requirements for IST of certain
safety-related pumps and valves. The components are required to be tested
according to the requirements of Operation and Maintenance of Nuclear Power
Plants, ASME OM Code-2012 Edition. The testing is intended to assess
operational readiness of components. The tests conducted during the initial and
successive 120-month intervals are to be based on the requirements in the
applicable edition and addenda of the Code, to the extent practical, within the
limitations of design, geometry, and materials of construction, as described in
10CFR50.55a(f)(4).

10CFR50.55a(f)(4)(ii) requires that IST in each 120-month interval following the
initial interval be conducted in compliance with the requirements of the latest
edition and addenda of the Code incorporated by reference in 10CFR50.55a(b),
in effect 12 months before the start of the interval. Pursuant to
10CFR50.55a(f)(4)(iv), IST may meet the requirements of subsequent editions
and addenda incorporated by paragraph (b) or portions of a revised edition. When
portions of a revised edition are used, all related requirements of the respective
editions or addenda must be met and approval of the NRC obtained as clarified by
NRC Regulatory Issue Summary 2004-12: Clarification on use of Later Editions
and Addenda to the ASME OM Code and Section Xl, dated 7/28/2004.

The NRC may authorize alternatives to Code testing requirements submitted as
10CFR50.55a requests, or submitted in a similar format that includes a
description of the requirements, a description of the proposed alternative, and the
justification for approval of the alternative. 10CFR50.55a(z)(1) allows the NRC to
authorize alternatives if the proposed alternatives would provide an acceptable
level of quality and safety. The NRC will normally approve an alternative pursuant
to the provision only if the licensee proposes a method of testing that is an
equivalent method, or an improvement, to the Code method, or if the testing will
comply or is consistent with the later Code editions approved by NRC in
10CFR50.55a(a). Where plant design makes the testing of certain components
complicated or impossible, an alternate method of testing is documented in a
10CFR50.55a request.

The PVGS Inservice Testing Program for Pumps and Valves was developed per
the requirements of ASME OM Code-2012, (Subsections ISTA, ISTB, ISTC,
Mandatory Appendices |, I, lIl and V).
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495

496

497

498

4.9.9

The components were classified and categorized per the Code of Record with test
requirements and intervals assigned accordingly. Technical Specification, UFSAR
and other licensing commitments were referenced during the assignment of test
intervals. Additional guidance for the development of the PVGS Inservice Testing
Program was obtained from NUREG 1482, Guidelines for Inservice Testing at
Nuclear Power Plants, Revision 2.

The 10CFR50 Appendix J Program for Primary Containment Testing at PVGS is
in compliance with the requirements of Option B of 10CFR50 Appendix J,
Regulatory Guide 1.163, September 1995, NEI 94-01 Revision 0, July 1995 and
Station Technical Specifications.

The IST Program is submitted to the NRC for overall review and specific approval
of associated 10CFR50.55a requests for the successive 120-month IST Program.
The program documents submitted to the NRC are used to prepare for IST
inspections and to review 10CFR50.55a requests.

Regarding periodic changes, NUREG 1482, Revision 2, Section 2.6, IST Program
Documents, specifies that between a licensee's 10-year interval program
submittal, the NRC would like to receive up-to-date program documents when the
licensee makes significant changes to the IST program to facilitate regulatory
activities. As long as the IST program is consistent with the regulations, ASME
Code relief is not required. That is, deletions from or additions to the IST program
do not necessarily require NRC approval. The burden is on each licensee to verify
that the licensee’s IST program is complete, includes all components that require
IST, and that all such components are tested to the extent practical. If a licensee
deletes a particular component from the licensee’s IST program, then the staff
recommends that the licensee should document the reason in an appropriate
place.

The staff expects each licensee to maintain the IST program up-to-date and
ensure that the IST remains consistent with changes in plant configuration. If a
particular relief request is no longer required because of changes in hardware,
system design, or new technology, the licensee is expected to revise the program
to withdraw the relief request. Conversely, if a system modification results in the
addition of a component to the IST program, the licensee should ensure that the
modification meets the Code requirements or that a relief request is submitted for
NRC review and approval.
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4.9.10 The program plan document establishes the requirements which have been
translated into implementing (surveillance) procedures for inservice testing and

evaluation of Class 1, 2, and 3 pumps and valves. Additionally, using the

guidance in NUREG 1482 certain other pumps and valves not required to be
classified as Class 1, 2, and 3, but which perform a specific function required to
bring the reactor from any operating mode to the safe shutdown condition, in
maintaining the safe shutdown condition, or in mitigating the consequences of an

accident, are also included.

4.9.11 PVGS is licensed with a safe shutdown condition of Cold Shutdown.

4.9.12 The regulatory basis for MOVs is delineated in the PVGS Basis Document for

73DP-9ZZ12, Motor Operated Valve (MOV) Program.
4.10 OM Code Case Acceptability
4.10.1 ISTA-3130 Application of Code Cases

A. Code Cases to be used during a preservice or inservice test or examination

shall be identified in the test plan.

B. Code Cases shall be applicable to the edition and addenda specified in the

test plan.

C. Code Cases issued subsequent to filing the test plan may be proposed for use

in amendments to the test plan.

D. Code Cases shall be in effect at the time the test plan is filed, except as

provided in ISTA-3130(d).

4.10.2 NUREG 1482, Revision 2, Section 2.1.1, ASME Code Case Applicability

A. If alicensee would like to use an ASME Code Case with an Edition or

Addendum of the ASME Code to which the ASME Code is not applicable,

then the licensee has the following options:

1. Have the alternative to use the Code Case, beyond the stated

applicability, authorized by the NRC pursuant to 10CFR50.55a(z), or
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2. Ifthe Code Case is applicable to an Edition or Addendum of the ASME
Code later than the version of the Code being used by the licensee, then
the licensee could update to the later version of the Code pursuant to
10CFR50.55a(f)(4)(iv) and then use the Code Case, provided the Code
Case has been approved for use in the appropriate Regulatory Guide and
incorporated by reference into 10CFR50.55a.

a) Note that the later version of the ASME Code must also have been
incorporated by reference into 10CFR50.55a the licensee must update
all related requirements of the respective Edition or Addenda and the
update must be specifically approved by the Commission.

B. The NRC may authorize the use of a Code Case that it has not yet been
approved for use in RG 1.192 if a licensee requests the use of the code case
under 10 CFR 50.55a(z). The NRC may authorize the use of such a Code
Case until a future revision to RG 1.192 accepts the use of the ASME Code
Case. At that time, if the licensee intends to continue implementing the Code
Case, they must follow all the provisions of the Code Case with the conditions
specified in RG 1.192, if any. The authorization for a specific licensee to use a
Code Case that is not listed in RG 1.192 does not authorize any other
licensee to use the Code Case without submittal by the subsequent licensee
of a request to implement an alternative to the ASME OM Code requirements
under 10 CFR 50.55a(z).

4.10.3 Regulatory Guide 1.192, Revision 1, Introduction and Discussion

A. Regulatory Guide 1.192 identifies the Code Cases that have been determined
by the NRC to be acceptable alternatives to applicable parts of the OM Code.

B. The Code Cases may be used by licensees, without request to the NRC,
provided the code cases are used with any identified limitations or
modifications.

C. OM Code Cases not yet endorsed by the NRC may be used by a licensee or
applicant through 10 CFR 50.55a(z)(1). That section permits the use of
alternatives to the Code requirements referenced in 10 CFR 50.55a provided
that the proposed alternatives result in an acceptable level of quality and
safety and that their use is authorized by the Director of the Office of Nuclear
Reactor Regulation.

D. Regulatory Guide 1.192, Appendix A lists the OM Code edition or addenda for
each Code Case, with the date of approval by the ASME Board on Nuclear
Codes and Standards. Appendix A is a numerical listing of the OM Code
Cases.
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E. Table 1, Acceptable OM Code Cases, in Regulatory Guide 1.192 lists the
Code Cases that are acceptable to the NRC for implementation in the IST of
light water cooled nuclear power plants.

F. Table 2, Conditionally Acceptable OM Code Cases, in Regulatory Guide 1.192
lists the Code Cases that are acceptable provided the Code Cases are used
with the identified limitations or modifications, that is, the Code Case is
generally acceptable but the NRC has determined that the alternative
requirements must be supplemented in order to provide an acceptable level of
quality and safety.

G. Table 2, Conditionally Acceptable OM Code Cases, in Regulatory Guide 1.192
lists the Code Cases that are acceptable provided the Code Cases are used
with the identified limitations or modifications. These Code Cases are
generally acceptable but the NRC has determined that the alternative
requirements must be supplemented in order to provide an acceptable level of
quality and safety.

H. With regard to the use of any Code Case, the user is responsible to make
certain that the provisions of the Code Case do not conflict with regulatory
requirements or licensee commitments.

4.10.4 Code Cases Selected for use at PVGS

A. PVGS adopts the rules specified in Code Case OMN-20 as it appears in
ASME OM Code 2012 Edition. This code is permitted for use as described in
10 CFR 50.55a.

4.11 Program Development

4.11.1 The IST Program covers components in ASME Code Class systems and a limited
number of Non-ASME Code Class systems. Components included in the IST
Program are components with specific functions required to bring the reactor from
any operating mode to the safe shutdown condition, in maintaining the safe
shutdown condition, or in mitigating the consequences of an accident.

4.11.2 ASME Class 1, 2 and 3 piping and components are identified on the PVGS Piping
and Instrument Diagrams (P&IDs). The P&IDs were reviewed to identify systems
or portions of systems that are Code Class 1, 2, or 3. P&IDs containing Class 1, 2,
or 3 plant pumps and valves or other pumps and valves with safety functions that
require testing are identified in the Component Tables. Each Class 1, 2, and 3
component was reviewed to determine which require testing to satisfy the scope
requirements of ASME OM Code-2012 Edition, Subsection ISTA, General
Requirements, Article ISTA-1000, Introduction, Subarticle ISTA-1100, Scope.
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4.11.3 After all systems or portions of systems containing pumps and valves within the
scope of the IST Program were identified, the safety functions for each
component were determined. The safety function of each component is identified
and documented in a computerized database. The references used in the
determinations are also recorded and include in the UFSAR, Technical
Specifications, and other design basis documents. IST categories per ASME OM
Code-2012 Edition. In cases where an interpretation of the ASME OM Code or
applicable regulations was necessary, the interpretation was documented in a
plant-specific Technical Position.

4.11.4 Where the testing of certain plant components is not possible during normal plant
operation, an alternate testing schedule is documented in a Cold Shutdown
Justification. Where the testing of certain plant components is not possible during
a cold shutdown, an alternate testing schedule is documented in a Refueling
Outage Justification. Where plant design makes the testing of certain components
complicated or impossible, an alternate method of testing is documented in a
10CFR50.55a request.

4.11.5 Components failing to meet test requirements will be dispositioned by the Plant's
Corrective Action Program. Specific responsibilities are defined in the Plant
procedures.

4.12 Component Table Guidance

4.12.1 The IST Program is reflected by component tables for pumps and valves,
including associated code deviations referred to as Cold Shutdown Justifications,
Refueling Outage Justifications and 10CFR50.55a Requests.

4.12.2 For ease of table and program interpretation, this document contains the table
notes, pump table legend, valve table legend, accompanying definitions, and
associated abbreviations.

4.12.3 IST Program details and component tables describing test requirements and
basis information are contained in the EP-Plus database. The database is
accessible by typing “epplus” in web browser address bar.

4.13 EP-Plus Essential Information

4.13.1 Much of the information in EP-Plus can be credited towards meeting the
documentation requirements described by the ASME OM Code. Keeping the
information as up to date as possible is an important aspect of program
implementation. Table 7, Control of Essential Information in EP-Plus is to be used
as a guideline in keeping EP-Plus up to date.
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4.13.2 Essential information in EP-Plus describes documentation required by the ASME
OM Code. The items that reflect essential information in Table 7, Control of
Essential Information in EP-Plus are designated with an exclamation point in the
first column.

4133

Failure to update essential information within the timeliness requirements shown

in Table 7, Control of Essential Information in EP-Plus shall be considered a
nonconformance in meeting ASME Records requirements. The time allowed
starts when new or updated information becomes available in
V:/Surveillance_Tests folder and Component Programs (Unit 9725) is notified of
the new or updated information.

Table 7: Control of Essential Information in EP-Plus

! : : 3 Required Timeliness of
Main Category PV-Plus Field Information Required Updates to Information
IPlan Info! Title/Revision Interval and Revision (ISTA-9220) |Within 30 days
IPlan Info! General Info Program Purpose (ISTA-9220) Within 30 days
Plan Info General Info Program Development Within 30 days
Plan Info General Info Component Table Reference Within 30 days
Plan Info General Info Program References Within 30 days
Plan Info Valve Information No specific information No Time Requirement
Plan Info Pump Information No specific information No Time Requirement
IPlan Info! Code Edition Code of Record for Interval Within 30 days
(ISTA-3110, Test and Examination
Plans)
Plan Info Code Edition Regulatory Basis Within 30 days
Plan Info Code Edition ASME OM Code Acceptability Within 30 days
System Info System Code Two Letter System Designator Document reference only
within 60 days
System Info System Name System Name Document reference only
within 60 days
System Info Summary System Purpose Summary Document reference only
within 60 days
Valve Info! Valve Tag Number of Valve (ISTA-9230, |Document reference only
Inservice Test and Examination within 60 days
Results)
Valve Info IST Tested Checked if valve is in IST Program | Within 7 days
Valve Info! P&ID Drawing # Valve Located On Document reference only
(ISTA-1500, Owner’s within 60 days
Responsibilities)
Valve Info Coord Coordinates where valve is on Document reference only
P&ID within 60 days
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Table 7: Control of Essential Information in EP-Plus (Continued)

Main Category PV-Plus Field Information Required 5:?’:;::';':: fe;mm?:; oor:

IValve Info! System Valve located in which system Document reference only
(ISTA-1500) within 60 days

IValve Info! Manufacturer Manufacturer of currently installed |Not used at PVGS - see
valve (ISTC-9100, Records) SWMS Database

Valve Info! Model Model of currently installed valve | Not used at PVGS - see
(ISTC-9100, Records) SWMS Database

Valve Info Description Description of valve (from SWMS) |Document reference only

within 60 days

Valve Info Function Whether valve is Active or Passive |Within 7 days

IValve Info! Code Class ASME Code Class 1,2 or 3 Within 7 days
(ISTA-1500)

IValve Info! Code Category ASME Category A, B, orC Within 7 days
(ISTC-9200, Test Plans)

Valve Info Actuator Type Type of actuator for valve Within 7 days

Valve Info Normal Position Open or Closed Within 7 days

Valve Info Safety Position Position required of valve to fulfill | Within 7 days
the safety function

Valve Info Valve Group Group valve is in Within 7 days

Valve Info Failure Mode Code for typical failure mode Within 7 days

Valve Info Valve Type Type of valve (that is gate, globe, |Document reference only
etc.) within 60 days

Valve Info Valve Size Size of valve denoted in inches Document reference only

within 60 days

Valve Info Augmented Checked if valve is in IST program | Within 7 days
as an augmented component

Valve Info Exempt Checked if valve is exempt Within 7 days

Valve Info Civ Checked if valve is a Containment | Within 7 days
Isolation Valve

Valve Info PIV Checked if valve is a Pressure Within 7 days
Isolation Valve

Valve Info Schedule Not used currently at PVGS No Time Requirement

Valve Info CS Not used currently at PVGS No Time Requirement
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Table 7: Control of Essential Information in EP-Plus (Continued)

Main Category PV-Plus Field

Information Required

Required Timeliness of
Updates to Information

Valve Info Code Dev

Lists code deviations for the valve
based on Test Type, Frequency,
Document Type, Document #,
Approved, Approval Reference.
Information for Function, Test
Requirement, Basis, Alternate
Testing, Acceptance Criteria are all
currently found in 73DP-9X101. The
information should be stored in
EP-Plus. References are populated
with references for the current code
deviation.

Within 7 days

Valve Info Basis

Safety Function of the valve

Within 7 days

Valve Info Basis

Description of valve not currently
used at PVGS

No Time Requirement

Valve Info Basis

References for basis for valve
being in IST Program are
maintained here

Within 7 days

Valve Info IST Notes

Specific note regarding the valve
(change notice controlled field)

Within 7 days

Valve Info Notes

Non-controlled field

No Time Requirement

Valve Info! Test Type

Type of test valve receives
(ISTA-3110, Test and Examination
Plans)

Within 7 days

Valve Info! Freq

Frequency of associated test type
for valve (ISTA-1500, Owner’s
Responsibilities)

Within 7 days

Valve Info! Procedure

Procedure in which valve is tested
(ISTA-1500, Owner’s
Responsibilities)

Within 7 days

Valve Info Comments

Comments related to the test type,
frequency and procedure in which
valve is tested

Within 7 days

IValve Datal Acceptance

Acceptance Criteria for valve test -
includes Reference Ranges and
Acceptance Criteria (ISTA-9230,
Inservice Test and Examination
Results)

Within 7 days

IValve Data! Test Data

Depending on test type various
fields of data are required to be
populated with information such as
test date, work order number, test
data and comments (ISTA-1500)

Within 7 days
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Table 7: Control of Essential Information in EP-Plus (Continued)

. : : : Required Timeliness of
Main Category PV-Plus Field Information Required Updates to Information

IPump Info! Pump ID Tag number of pump (ISTA-9230, |Document reference only
Inservice Test and Examination within 60 days
Results)

Pump Info Tested Pumps Checked if pump is in IST Program | Within 7 days

IPump Info! System Code Pump located in which system Document reference only
(ISTA-1500, Owner’s within 60 days
Responsibilities)

IPump Info! P&ID Drawing # pump located on Document reference only
(ISTA-1500, Owner’s within 60 days
Responsibilities)

Pump Info Coord Coordinates where pump is on Document reference only
P&ID within 60 days

'Pump Info! Code Class ASME Code Class 1,2 or 3 Within 7 days
(ISTA-1500, Owner’s
Responsibilities)

Pump Info Description Description of pump (from SWMS) |Document reference only

within 60 days
Pump Info Pump Type Type of pump Document reference only
within 60 days

IPump Info! Manufacturer Manufacturer of currently installed |Document reference only
pump (ISTB-9100, Pump Records) |within 60 days

IPump Info! Model Model of currently installed pump | Document reference only
(ISTB-9100, Pump Records) within 60 days

'Pump Info! Group Group that pump is considered to | Within 7 days
be in (A or B) (ISTB-9200, Test
Plans)

Pump Info Augmented Checked if pump is in IST program | Within 7 days
as an augmented component

Pump Info Exempt Checked if pump is exempt Within 7 days

IPump Info! Test Type of test pump receives Within 7 days
(ISTA-3110, Test and Examination
Plans)

IPump Info! Freq Frequency of associated test type | Within 7 days
for pump (ISTA-1500, Owner’s
Responsibilities)

'Pump Info! Procedure Procedure in which pump is tested | Within 7 days
(ISTA-1500, Owner’s
Responsibilities)

Pump Info DP Checked if Differential Pressure is | Within 7 days
a measured parameter for IST

Pump Info Fixed Checked if Fixed resistance is a Within 7 days
measured parameter for IST
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Table 7: Control of Essential Information in EP-Plus (Continued)

Main Category

PV-Plus Field

Information Required

Required Timeliness of
Updates to Information

Pump Info

Flow

Checked if Flow is a measured
parameter for IST

Within 7 days

Pump Info

Flow Min

Checked if Minimum Flow is a
measured parameter for IST

Within 7 days

Pump Info

Flow Full

Checked if Full Flow is a measured
parameter for IST

Within 7 days

Pump Info

Dsch

Checked if Discharge Pressure is a
measured parameter for IST

Within 7 days

Pump Info

RPM

Checked if RPM (speed) is a
measured parameter for IST

Within 7 days

Pump Info

VIB

Checked if Vibration is a measured
parameter for IST

Within 7 days

Pump Info

Comment

Comments related to the test type,
frequency and procedure in which
pump is tested

Within 7 days

Pump Info

Notes

Specific note regarding the pump
(not change notice controlled field)

Within 7 days

Pump Info

Basis

Safety Function of the pump

Within 7 days

Pump Info

Basis

Description of pump not currently
used at PVGS

No time requirement

Pump Info

Basis

References not currently used at
PVGS

No time requirement

Pump Info

Code Dev

Lists code deviations for the pump
based on Test Type, Frequency,
Document Type, Document #,
Approved, Approval Reference.
Information for Function of pump is
populated for some of the pumps.
Information for Test Requirement,
Basis, Alternate Testing,
Acceptance Criteria are all
currently found in 73DP-9XI01. The
information should be stored in
EP-Plus. References are populated
with references for the current code
deviation.

Within 7 days

IPump Data!

Acceptance

Acceptance Criteria for pump test
(includes Alert ranges and
Acceptance Criteria) (ISTA-9230,
Inservice Test and Examination
Results)

Within 7 days
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Table 7: Control of Essential Information in EP-Plus (Continued)

Main Category

PV-Plus Field

Information Required

Required Timeliness of
Updates to Information

IPump Data!

Test Data

Depending on test type various
fields of data are required to be
populated with information such as
test date, work order number, test
data and comments (ISTA-1500,
Owner’s Responsibilities)

Within 7 days

ICheck Valve!

Valve Groups

List of valves in each group.
Analysis information forming the
basis for the program (11-6000)

Within 60 days

ICheck Valve!

Performance Analysis

Analysis information from
Operating Experience forming the
basis for the program, like failure or
maintenance history patterns
(11-6000, Documentation)

Within 60 days

ICheck Valve!

Cause Analysis

Analysis information from failure
mechanisms used to form the basis
for program activities (11-6000,
Documentation)

Within 60 days

ICheck Valve!

Test Assessment

Analysis information determined
using performance and cause
analysis to formulate failure
mechanism strategies (11-6000,
Documentation)

Within 60 days

Check Valve

Maintenance

Used to update information under
certain Check Valve fields.

No time requirement

ICheck Valve!

Recommended
Activities

Condition Monitoring activities with
interval info and the identification of
trendable attributes that may exist

(11-6000, Documentation)

Within 60 days

Check Valve

Panel Review

Not used at PVGS

No time requirement

Check Valve

Print Group

No specific information

No time requirement

Check Valve

History

Results of Condition Monitoring
Activities.

Within 6 months

Note: This table describes data fields within the EP-Plus database. The items that contain
essential information have been marked with an exclamation point (!) in the first column.
Refer to Step 4.13.2.
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4.14 Pump Relief Requests (PRRs), Cold Shutdown Justifications (CSJs), Refueling

Outage Justifications (ROJs)

4.14.1 Table 8 lists the 10CFR50.55a Pump Relief Requests (PRRs), Cold Shutdown
Justifications (CSJs), and Refueling Outage Justifications (ROJs) used in the

PVGS Pump and Valve Inservice Testing Program.

Table 8: PRRs, CSJs, and ROJs

Label Subject (and Notes)
PRR-01 Essential Auxiliary Feedwater Pump Flow Rate Measurement
PRR-02 Diesel Fuel Qil Transfer Pump Suction Pressure Measurement
PRR-03 Low Pressure Safety Injection (LPSI) Pump Flow Rate Measurement
PRR-04 High Pressure Safety Injection (HPSI) Pump Flow Rate Measurement
PRR-05 Containment Spray Pump Flow Rate Measurement
PRR-06 Charging Pump Vibration Instrumentation
CSJ-01 Auxiliary Feedwater (AFW) Discharge Header Check Valve Open Exercising
CSJ-02 AFW Header Check Valve Open Exercising
CSJ-03 Auxiliary Pressurizer Spray Valve Exercising
CSJ-04 Letdown Isolation Valve Closed Exercising
CSJ-05 Shutdown Cooling Suction Isolation Valve Exercising
CSJ-06 Instrument Air Containment Isolation Valve Closed Exercising
CSJ-07 Reactor Head Vent and Pressurizer Vent Valve Exercising
CSJ-08 Feedwater Isolation Valve (FWIV) Closed Exercising
CSJ-09 Main Steam Isolation Valve (MWIV) Closed Exercising
CSJ-10 SIT Vent Valve Exercising
ROJ-01 Containment Refueling Purge Valve Closed Exercising
ROJ-02 Reactor Coolant Pump (RCP) Seal Bleed-Off Isolation Valve Closed Exercising
ROJ-03 ?P?I, LPSI, Containment Spray (CS) Recirc Line Check Valve Bi-Directional Closed
esting

4.14.2 The following tables are verbatim from the interval submittals to the NRC. The

citations are noted in the tables.
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A. PUMP 10CFR50.55a REQUEST PRR-01

PUMP 10CFR50.55a REQUEST PRR-01

Relief Request In Accordance with 10CFR50.55a(z)(2)

-- Inservice Testing Impracticality --

Essential Auxiliary Feedwater Pump Flow Rate Measurement During Group B Test

Components
Affected:

Pump: AFA-PO1
Pump Description: Essential Auxiliary Feedwater Pump
(Turbine-Driven)

Pump: AFB-PO1
Pump Description: Essential Auxiliary Feedwater Pump
(Motor-Driven)

Code Class: 3
Pump Category: B

Component/System
Function:

The essential auxiliary feedwater (AF) pumps supply water to the
steam generators during an accident. They also can be used to
supply feedwater to the steam generators during plant startup and
shutdown, although the non-class AF pump normally fulfills this
function.

Applicable Code

Requirements:

Edition and ASME OM Code 2012 Edition
Addenda:
Applicable Code ISTB-3300, Reference Values, paragraph (e)(2), states,

“Reference values shall be established at the comprehensive
pump test flow rate for the Group A and Group B tests, if
practicable. If not practicable, the reference point flow rate shall be
established at the highest practical flow rate.”

ISTB-5122, Group B Test Procedure, states, in part, that “Group B
tests shall be conducted with the pump operating as close as
practical to a specified reference point and within the variances
from the reference point as described in this paragraph. The test
parameter value identified in Table ISTB- 3000-1 shall be
determined and recorded as required by this paragraph.”

ISTB-5122(b), states, “The differential pressure or flow rate shall
be determined and compared to its reference value.”
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Essential Auxiliary Feedwater Pump Flow Rate Measurement During Group B Test

Reason for Request:

Pursuant to 10 CFR 50.55a, Codes and standards, paragraph
(2)(2), an alternative is being requested from the requirement of the
ASME OM Code for measurement of the flow rate for Group B
testing of the six Essential Auxiliary Feedwater (AF) Pumps. The
basis of this request is that the ASME OM Code requirements
present an undue hardship without a compensating increase in the
level of quality and safety.

This relief request is a resubmittal of NRC approved third 10-year
interval PRR-01, which was based on the ASME OM Code-2001
Edition through the OMB 2003 addenda. This fourth 10-year
interval request is based on the ASME OM Code 2012 Edition.
There have been no substantive changes to this alternative, to the
OM Code requirements or to the basis for use, which would alter
the previous NRC Safety Evaluation conclusions.

The ASME OM Code requires the establishment of Group B
reference point flow rate at the comprehensive test flow rate or at
the highest practical flow rate and to operate the pump at a
specified reference point (i.e., fix the flow to a specified value).
Measurement of flow is considered a hardship since this is a fixed
resistance recirculation path with no flow instrumentation provided.
When the pump operates on minimum flow recirculation
(approximately 260 gallons per minute (gpm)), the specified
reference point is essentially achieved by the recirculation line’s
fixed resistance. To establish the fixed resistance, the minimum
flow recirculation line contains an administratively controlled
locked-throttled drag valve and a locked open manual isolation
valve. The drag valve is entirely passive and treated as an orifice.
The hand wheels are removed and the valves are locked in
position. There are no operations procedures that manipulate the
valve. There are no maintenance tasks associated with the valve.
The use of an ultrasonic flowmeter was evaluated and determined
nonviable due to the difficulty in establishing an application-specific
2% calibration on the AF mini-flow piping. Allowing the flow to
remain fixed by the locked-in resistance increases the potential for
repeatable test results and degradation monitoring rather than
changing the resistance based on the ultrasonic flow meter readout
fluctuations. With this understanding, there is little value added by
installing ISTB-3510 compliant flow instrumentation in the minimum
flow recirculation line to measure flow.
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Essential Auxiliary Feedwater Pump Flow Rate Measurement During Group B Test

Reason for Request
(continued):

This fixed resistance methodology is repeatable from test to test
and accomplishes the same result as if flow were being measured
and recorded.

To comply with the ASME OM Code there are only two practical
flow paths available for testing each essential AF pump. The
primary flow path is into the main feedwater lines to the steam
generators. The other flow path is the minimum flow recirculation
line that recirculates back to the condensate storage tank. The flow
path to the steam generators is equipped with flow instrumentation,
but the recirculation line is a fixed resistance circuit with no
provisions for flow indication.

Use of the primary flow path at power would inject cold AF into the
main feedwater lines. The resulting temperature perturbations
could lead to thermal shock/fatigue damage to the feedwater piping
and steam generators, and the cooldown of the reactor coolant
system could cause undesirable reactivity variations and power
fluctuations.

Modifying the minimum flow recirculation line to provide flow
indication that meets the + 2% accuracy requirement (as specified
in Table ISTB-3510-1, Required Instrument Accuracy) adds little
value since the flow is fixed at approximately 260 gpm and
differential pressure is used to monitor degradation. Use of an
ultrasonic flow meter and possible adjustment of the fixed
resistance introduces the potential for less accurate degradation
monitoring than currently employed.
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Essential Auxiliary Feedwater Pump Flow Rate Measurement During Group B Test

Proposed
Alternative and
Basis for Use:

The essential AF pumps are standby pumps that are normally idle
during plant operation, except for testing. During plant operation,
quarterly Group B pump testing for each pump shall be conducted
at mini-flow conditions using the minimum flow recirculation line
fixed resistance to establish the specified reference point. ISTB-
5100(b)(2) allows the use of bypass test loops to be used for Group
B tests. The PVGS minimum flow recirculation line is designed to
meet the pump manufacturer’s operating specifications of
approximately 260 gpm. Flow rate will not be measured or
recorded. To monitor for degradation, pump differential pressure
shall be determined and compared to its reference value and the
associated Acceptance, Alert and Required Action Ranges as
specified in Table ISTB-5121-1, Centrifugal Pump Test Acceptance
Criteria.

Each essential AF pump will be comprehensively tested in
accordance with ISTB-5123, Comprehensive Test Procedure, on a
biennial (2-year) frequency as specified in Table ISTB-3400-1,
Inservice Test Frequency, and meet the requirements of Mandatory
Appendix V, Pump Periodic Verification Test Program, as specified
in ISTB-1400(d).

Since these are standby pumps, little degradation is expected
during plant operation when the pumps are idle except for testing.
Testing the pumps at the comprehensive pump test flow rate on a
2-year frequency, while satisfying Mandatory Appendix V, provides
additional information regarding the condition of the pumps.

Duration of
Proposed
Alternative:

The proposed alternative identified in this 10 CFR 50.55a request
shall be utilized for the duration of the fourth 10-year IST interval
beginning January 15, 2018, and ending January 14, 2028.
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Essential Auxiliary Feedwater Pump Flow Rate Measurement During Group B Test

Precedents:

The NRC previously authorized pump relief request PRR-01 for the
third 10-year IST Program interval at PVGS Units 1, 2 and 3 in the

following safety evaluation:

- Letter from the NRC (T. G. Hiltz) to Arizona Public Service
Company (R. K. Edington), Palo Verde Nuclear Generating Station,
Units 1, 2, and 3 — Relief Request for the Third 10-Year Interval
Pump and Valve Inservice Testing, dated April 24, 2008 (ADAMS

Accession No. ML081050003)

In addition, this proposed alternative complies with NRC Generic
Letter 89-04, Guidance on Developing Acceptable Inservice

Testing Programs, Position 9, dated April 3, 1989.

References:

1) 10 CFR 50.55a, Codes and Standards
2) ASME OM Code 2012 Edition
3) Interval 4 SER, dated Dec. 28, 2017
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B. PUMP 10CFR50.55a REQUEST PRR-02

PUMP 10CFR50.55a REQUEST PRR-02

Relief Request In Accordance with 10CFR50.55a(f)(5)(iii)

-- On the basis that the proposed alternative provides an acceptable level of quality and safety --

Diesel Fuel Oil Transfer Pump Suction Pressure Measurement

Components Affected: Pump ID: DFA-PO1
Pump Description: Diesel Generator Fuel Oil Transfer Pump A
Pump ID: DFB-PO1
Pump Description: Diesel Generator Fuel Oil Transfer Pump B
Code Class: 3
Pump Category: B
Component/System The DGFO transfer pumps transfer diesel fuel from the fuel oil
Function: storage tank to the Emergency Diesel Generator (EDG) day tank.
Applicable Code Edition |ASME OM Code 2012 Edition
and Addenda:

Applicable Code
Requirements:

ISTB-3510, General, paragraph ISTB-3510(a), Accuracy, states,
in part, that “Instrument accuracy shall be within the limits of
Table ISTB-3510-1.

Table ISTB-3510-1, Required Instrument Accuracy, provides the
accuracy limits for Comprehensive and Preservice Tests, percent
for pressure is + 1/2% [+£0.5%].
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Diesel Fuel Oil Transfer Pump Suction Pressure Measurement

Reason for Request:

Pursuant to 10 CFR 50.55a, Codes and standards, paragraph
(f(5)(iii), an alternative is being requested from the requirement
of the ASME OM Code relative to the DGFO transfer pumps
suction pressure instruments accuracy.The basis of this request
is that compliance with the ASME OM Code requirements is
impractical for pump testing and would present a burden if those
requirements were imposed, without providing significantly more
accurate suction pressure data for the evaluation of pump
degradation.

This relief request is a resubmittal of NRC-approved third 10-year
interval PRR-02, which was based on the ASME OM Code-2001
Edition through the OMB 2003 addenda. This fourth 10-year
interval request is based on the ASME OM Code 2012 Edition.
There have been no substantive changes to this proposed
alternative, to the OM Code requirements or to the basis for use,
which would alter the previous NRC safety evaluation
conclusions.

Impracticality of
Compliance:

There are no inlet pressure gauges installed for this pump
configuration. Specifically, the pumps are horizontal, centrifugal
type with an integral motor. They operate submerged in the
diesel fuel oil storage tank. The pump and drive motor are
completely housed in an enclosed steel casing with no shaft
penetrations requiring seals or packing. The casing has a
hermetically sealed compartment for the stator windings of the
motor to prevent entrance of pumped liquid or vapor. Pump
bearings are cooled by recirculation of pumped fluid. The entire
assembly is suspended from a cover plate, which is bolted to a
nozzle on the tank.

The DGFO storage tank is equipped with level instrumentation
(DFN-LI-33 and DFN-LI-34) having a calculated loop accuracy of
+ 1.5%. The instrument reads out in percent of tank level, which
is converted to suction pressure during pump Inservice tests. The
calibrated instrument range results in a suction pressure span of
0.2 pounds per square inch gauge (psig) to 4.4 psig. This
instrument accuracy is acceptable for use during Group B pump
testing but does not meet the + 0.5% accuracy as required by
Table ISTB-3510-1 for comprehensive pump testing performed
every 2 years, or preservice pump testing performed as required.
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Diesel Fuel Oil Transfer Pump Suction Pressure Measurement

Burden of | Compliance with ISTB-3510 accuracy requirements during
Compliance: |comprehensive and preservice pump testing measurement of
suction pressure would require re-design and installation of more
accurate instrumentation with minimal benefit.

The installed instrumentation converts to a full-scale range of 4.4
psig, which only slightly exceeds the pump suction reference (Pr)
value of 3.8 psig (full scale equals 1.15 times reference).

Considering the existing 1.5% accuracy of the level instrument,
the reading could be as high as 3.85 psig or as low as 3.74 psig.
This results in less than a 0.11 psig difference in the readings and
is considered insignificant when monitoring for degradation. Also,
there is an essentially equivalent variance for the ISTB-3510
allowed combination of range and accuracy for comprehensive
and preservice pump testing, as compared to the installed
instrumentation. The table below illustrates.

Instrument Range | Accuracy | Rangex Accuracy | Maximum Variance
(R) (A) (RxA) RxAxPr
ISTB-3510 allowed 3xPr +-0.5% 1.5%Pr 1.5% (38) = 057 pS|g
Installed i} :
instraments 1.145xPr| +-1.5% 1.7%Pr 1.7% (3.8) = .065 psig

The current DGFO pump differential pressure reference value
(DPr) varies from 27.7 to 29.1 pounds per square inch differential
(psid), with an average of 28.4 psid. The difference between the
ISTB-3510 allowed variance in pressure measurement,
compared with the variance in the installed instruments, is
insignificant when monitoring for pump degradation. The
difference is 0.008 psig, where 0.008 psig = 0.065 psig — 0.057

psig.

Another consideration is that the existing DGFO storage tank
level is essentially constant, thus assuring a constant suction
pressure for the DGFO transfer pumps. Technical Specification
(TS) 3.8.3.1 requires that the DGFO storage tank be maintained
at 80%, which is verified every 31 days to assure sufficient supply
for 7 days of full-load Diesel Generator operation. The difference
between minimum allowable tank level and the top of the tank is
only 26.4 inches.
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Diesel Fuel Oil Transfer Pump Suction Pressure Measurement

Burden of
Compliance
(continued):

The suction pressure is essentially fixed by the TS level
requirements, allowing for minimal variation in suction pressure.
Due to strict controls placed on fuel oil level, the suction pressure
does not vary by more than 0.7 psig. APS reviewed the previous
two years of test history. The data shows essentially constant
suction pressure for each of the pumps with a maximum recorded
variance of 0.5 psig.

Proposed Alternatives
and Basis for Use:

Comprehensive and preservice tests for each DGFO transfer
pump will measure and record pump suction pressure using the
installed plant instruments (DFN-LI-33 and DFN-LI-34). Use of
these instruments provides reasonable assurance that DGFO
transfer pumps are operationally ready since 1) the instruments
yield a reading that is essentially equivalent to that achieved
using an instrument meeting the ASME OM Code range and
accuracy requirements and 2) the TS requirements limit DGFO
tank level variations, thus suction pressure is essentially
constant.

Based on the determination that compliance with the ASME OM
Code requirements is impractical for pump testing, Code
compliant instrumentation would provide insignificantly more
accurate data for evaluation of pump degradation, and the
burden caused if the Code requirement was imposed, the
proposed alternative is requested pursuant to 10 CFR
50.55a(f)(5)(iii).

Duration of Proposed
Alternatives:

The proposed alternative identified in this 10 CFR 50.55a request
shall be utilized during the fourth 10-year IST Interval beginning
January 15, 2018, and ending January 14, 2028.

Precedents:

The NRC previously authorized pump relief request PRR-02 for
the third 10-year IST program interval at PVGS Units 1, 2 and 3
in the following safety evaluation:

- Letter from the NRC (T. G. Hiltz) to Arizona Public Service
Company (R. K. Edington), Palo Verde Nuclear Generating
Station, Units 1, 2, and 3 — Relief Request for the Third 10-Year
Interval Pump and Valve Inservice Testing Program, dated April
24,2008 (ADAMS Accession No. ML081050003)
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2013 (ADAMS Accession No. ML13295A020)

2) Interval 4 SER, dated Dec. 28, 2017

Nuclear Power Plants: Inservice Testing of Pumps and Valves
and Inservice Examination and Testing of Dynamic Restraints
(Snubbers) at Nuclear Power Plants, Section, 5.5.3, Use of Tank
or Bay Level to Calculate Differential Pressure, dated October

Revision
Pump and Valve Inservice Testing Program 73DP-9XI01 39
Diesel Fuel Oil Transfer Pump Suction Pressure Measurement
References: 1) NUREG 1482, Revision 2, Guidelines for Inservice Testing at
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C. PUMP 10CFR50.55a REQUEST PRR-03

PUMP 10CFR50.55a REQUEST PRR-03
Relief Request In Accordance with 10CFR50.55a(z)(2)

-- Inservice Testing Impracticality --

LPSI Pump Flow Rate Measurement

Components Affected:

Pump ID: SIA-PO1
Pump Description: Low Pressure Safety Injection
(LPSI) Pump A

Pump ID: SIB-P01
Pump Description: Low Pressure Safety Injection
(LPSI) Pump B

Code Class: 2
Pump Category: A

Component/System
Function:

The LPSI pumps provide low-pressure coolant
injection of borated water into the reactor coolant
system (RCS) under accident conditions. They also
provide shutdown cooling flow post-accident and
during normal reactor startup and shutdown.

Applicable Code Edition
and Addenda:

ASME OM Code 2012 Edition
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LPSI Pump Flow Rate Measurement

Applicable Code
Requirements:

ISTB-3300, Reference Values, paragraph ISTB-
3300(e)(2), states, “Reference values shall be
established at the comprehensive pump test flow rate
for the Group A and Group B tests, if practicable. If
not practicable, the reference point flow rate shall be
established at the highest practical flow rate.”

ISTB-5121, Group A Test Procedure, states, in part,
“Group A tests shall be conducted with the pump
operating as close as practical to a specified
reference point and within the variances from the
reference point as described in this paragraph. The
test parameters shown in Table ISTB-3000-1 shall be
determined and recorded as required by this
paragraph.”

ISTB-5121(b), states, “The resistance of the system
shall be varied until the flow rate is as close as
practical to the reference point with the variance not
to exceed +2% or -1% of the reference point. The
differential pressure shall then be determined and
compared to its reference value.Alternatively, the flow
rate shall be varied until the differential pressure is as
close as practical to the reference point with the
variance not to exceed +1% or -2% of the reference
point and the flow rate determined and compared
with the reference flow rate.”

ISTB-5121(c), states, “Where it is not practical to vary
system resistance, flow rate and pressure shall be
determined and compared to their respective
reference values.”

Reason for Request:

Pursuant to 10 CFR 50.55a, Codes and standards,
paragraph (z)(2), an alternative is being requested
from the ASME OM Code requirement for the flow
rate measurement during Group A testing of the LPSI
Pumps. The basis of this request is that the ASME
OM Code requirements present an undue hardship
without a compensating increase in the level of
quality and safety.
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LPSI Pump Flow Rate Measurement

Reason for Request
(continued):

This relief request is a resubmittal of NRC approved
third 10-year interval PRR-03, which was based on
the ASME OM Code-2001 Edition through the OMB
2003 addenda. This fourth 10-year interval request is
based on the ASME OM Code 2012 Edition. There
have been no substantive changes to this alternative,
to the OM Code requirements or to the basis for use,
which would alter the previous NRC safety evaluation
conclusions.

The ASME OM Code requires the establishment of
the Group A reference point flow rate at the
comprehensive test flow rate or at the highest
practical flow rate, and to operate the pump at a
specified reference point (i.e., fix the flow to a
specified value). It is considered a hardship to meet
this requirement since this is a fixed resistance
recirculation path of approximately 180 gallons per
minute (gpm) with limited capability permanent plant
flow instrumentation. The installed flowmeter is on a
common recirculation line to the refueling water tank.
The instrumentation is a 0-5000 gpm ultrasonic
flowmeter with + 5% accuracy that does not meet the
+ 2% instrument accuracy requirements of Table
ISTB-3510-1, Required Instrument Accuracy, for
pump testing. The use of an ultrasonic flowmeter with
2% accuracy was evaluated and determined
nonviable due to the difficulty in establishing an
application specific 2% calibration on the safety
injection mini-flow piping. To establish the fixed
resistance, the minimum flow recirculation line
contains a flow orifice and a normally open motor-
operated valve and solenoid isolation valve. Allowing
the flow to remain fixed by the orifice resistance
increases the potential for repeatable test results and
degradation monitoring rather than attempting to
change the resistance based on ultrasonic flowmeter
readout fluctuations. When the pump operates on
minimum flow recirculation, the specified reference
point is essentially achieved by the fixed resistance.
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LPSI Pump Flow Rate Measurement

Reason for Request
(continued):

With this understanding, there is little value added in
replacing the existing 0-5000 gpm, + 5% ultrasonic
flowmeter, or adding instrumentation that meets
ISTB-3510 requirements. The fixed resistance
methodology is repeatable from test to test and
accomplishes the same result as if flow were being
measured and recorded.

During normal plant operation, the LPSI pumps
cannot develop sufficient discharge pressure to
overcome RCS pressure and allow flow through the
safety injection headers. Thus, during quarterly
testing, LPSI flow is routed through a minimum flow
recirculation line to the refueling water tanks. The
minimum-flow recirculation flow path is a fixed
resistance circuit containing a flow-limiting orifice
capable of passing only a small fraction (approx. 180
gpm) of the design flow (4200 gpm). The permanent
plant 0-5000 gpm, + 5% accuracy, flow
instrumentation (permanently mounted ultrasonic
flowmeter) has only limited capability, and its
accuracy does not meet Table ISTB-3510-1,
Required Instrument Accuracy, flow rate £ 2%
accuracy requirements.

The LPSI pumps are categorized as Group A since
they are normally used to provide shutdown cooling
flow during shutdown operations, and occasionally
for recirculating the refueling water tank when the unit
is at power. This infrequent use is expected to result
in minimal degradation during plant operation. Thus,
the alternate testing will adequately monitor these
pumps to ensure continued operability and
availability for accident mitigation.

Modifying the minimum flow recirculation line to
provide flow indication to meet the + 2% accuracy
requirement as specified in Table ISTB-3510-1 adds
little value since the flow is fixed and differential
pressure is used to monitor degradation.
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LPSI Pump Flow Rate Measurement

Proposed Alternative
and Basis for Use:

During plant operation, quarterly Group A pump
testing for the LPSI pumps shall be conducted at
mini-flow conditions using the minimum flow
recirculation line fixed resistance of approximately
180 gpm to establish the specified reference point.

Subsection ISTB, paragraph ISTB-5100(b), Bypass
Loops, subparagraph (1) allows the use of bypass
test loops for Group A tests. The flow rate through the
loop is established at the highest practical flow rate of
approximately 180 gpm in accordance with ISTB-
3300(e)(2). Flow rate will not be measured or
recorded. To monitor for degradation, pump
differential pressure shall be determined and
compared to its reference value and the associated
Acceptable and Required Action Ranges as specified
in Table ISTB-5121-1, Centrifugal Pump Test
Acceptance Criteria. Vibration measurement will be
conducted quarterly in accordance with ISTB-3540,
Vibration.

The LPSI pumps will be comprehensively tested in
accordance with ISTB-5123, Comprehensive Test
Procedure, on a biennial (2-year) frequency as
specified in Table ISTB-3400-1, Inservice Test
Frequency, and meet the requirements of Mandatory
Appendix V, Pump Periodic Verification Test
Program, as specified in ISTB-1400(d).

The LPSI pumps are used infrequently. Little
degradation is expected during plant power operation
when the pumps are idle except for limited operations
and testing. Testing the pumps at the comprehensive
pump flow rate on a 2-year frequency while satisfying
Mandatory Appendix V provides additional
information regarding the condition of the pumps.

Based on the determination that compliance with the
ASME OM Code requirement results in a hardship
without a compensating increase in the level of
quality and safety, this proposed alternative is
requested pursuant to 10 CFR 50.55a(z)(2).
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LPSI Pump Flow Rate Measurement

Duration of Proposed
Alternative:

The proposed alternative identified in this 10 CFR
50.55a request shall be utilized during the fourth 10-
year inservice test interval beginning January 15,
2018, and ending January 14, 2028.

Precedents:

The NRC previously authorized pump relief request
PRR-03 for the third 10-year IST program interval at
PVGS Units 1, 2 and 3 in the following safety
evaluation:

- Letter from the NRC (T. G. Hiltz) to Arizona Public
Service Company (R. K. Edington), Palo Verde
Nuclear Generating Station, Units 1, 2, and 3 — Relief
Request for the Third 10-Year Interval Pump and
Valve Inservice Testing Program, dated April 24,
2008 (ADAMS Accession No. ML081050003)

In addition, this proposed alternative complies with
NRC Generic Letter 89-04, Guidance on Developing
Acceptable Inservice Testing Programs, Position 9,
dated April 3, 1989.

References:

1) 10 CFR 50.55a, Codes and standards
2) ASME OM Code 2012 Edition
3) Interval 4 SER, dated Dec. 28, 2017
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D. PUMP 10CFR50.55a REQUEST PRR-04

PUMP 10CFR50.55a REQUEST PRR-04
Relief Request In Accordance with 10CFR50.55a(z)(2)

-- Inservice Testing Impracticality --

HPSI Pump Flow Rate Measurement During Group B Test

Components Affected:

Pump ID: SIA-P02
Pump Description: High Pressure Safety Injection
(HPSI) Pump A

Pump ID: SIB-P02
Pump Description: High Pressure Safety Injection
(HPSI) Pump B

Code Class: 2
Pump Category: B

Component/System
Function:

The HPSI pumps provide high-pressure coolant
injection of borated water into the reactor coolant
system (RCS) under accident conditions. They also
provide flow for long-term cooling and flushing to
prevent boron precipitation.

Applicable Code
Edition and Addenda:

ASME OM Code 2012 Edition
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HPSI Pump Flow Rate Measurement During Group B Test

Applicable Code
Requirements:

ISTB-3300, Reference Values, paragraph ISTB-
3300(e)(2), states, “Reference values shall be
established at the comprehensive pump test flow rate
for Group A and Group B tests, if practicable. If not
practicable, the reference point flow rate shall be
established at the highest practical flow rate.”

ISTB-5122, Group B Test Procedure, states, in part,
that “Group B tests shall be conducted with the pump
operating as close as practical to a specified
reference point and within the variances from the
reference point as described in this paragraph. The
test parameter value identified in Table ISTB-3000-1
shall be determined and recorded as required by this
paragraph.”

ISTB-5122(c), states, “System resistance may be
varied as necessary to achieve a point as close as
practical to the reference point. If the reference point
is flow rate, the variance from the reference point shall
not exceed +2% or -1%.”

Reason for Request:

Pursuant to 10 CFR 50.55a, Codes and standards,
paragraph (z)(2), an alternative is being requested
from the requirement of the ASME OM Code for
measurement of the flow rate for Group B testing of
the HPSI Pumps. The basis of this request is that the
ASME OM Code requirements present an undue
hardship without a compensating increase in the level
of quality and safety.

This relief request is a resubmittal of NRC approved
third 10-year interval PRR-04, which was based on
the ASME OM Code-2001 Edition through the OMB
2003 addenda. This fourth 10-year interval request is
based on the ASME OM Code 2012 Edition. There
have been no substantive changes to this alternative,
to the OM Code requirements or to the basis for use,
which would alter the previous NRC safety evaluation
conclusions.
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HPSI Pump Flow Rate Measurement During Group B Test

Reason for Request
(continued):

The ASME OM Code requirements to establish the
Group B reference point flow rate at the highest
practical flow rate and operate the pump at a specified
reference point (i.e., fix the flow to a specified value) is
considered a hardship since this is a fixed resistance
recirculation path of approximately 170 gallons per
minute (gpm), which is measured by limited capability
permanent plant flow instrumentation. The installed
flowmeter is on a common recirculation line to the
Refueling Water Tank. This instrumentation is a O-
5000 gpm ultrasonic flowmeter with + 5% accuracy
and does not meet the £ 2% instrument requirements
of Table ISTB-351<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>