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REVISED RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

APR1400 Design Certification
Korea Electric Power Corporation / Korea Hydro & Nuclear Power Co., LTD

Docket No. 52-046

RAI No.: 198-8208

SRP Section: 14.02 - Initial Plant Test Program
Application Section: 14.2 - Initial Test Program

Date of RAl Issue: 09/04/2015

Question No. 14.02-19

Provide the acceptance criteria used to select plant features to be tested in the initial test
program in order to meet Criterion XI of Appendix B to 10 CFR Part 50.

Criterion Xl, “Test Control,” of Appendix B, “Quality Assurance Criteria for Nuclear Power
Plants and Fuel Reprocessing Plants,” to 10 CFR Part 50 states, in part, that a test program
shall be established to assure that all testing required to demonstrate that SSCs will perform
satisfactorily in service is identified and performed in accordance with written test procedures,
which incorporate the requirements and acceptance limits contained in applicable design
requirements.

RG 1.68, “Initial Test Programs for Nuclear Power Plants” provides guidance on the initial test
program. This regulatory guide states that “The [Initial Test Program] (ITP) should be
designed to demonstrate the performance of SSCs and design features that will be used
during normal facility operations, as well as the performance of standby systems and features
that must function to maintain the plant in a safe condition in the event of malfunctions or
accidents. The startup tests should be sequenced so that plant safety is never entirely
dependent on the performance of untested SSCs.” Further SRP Section 14.2, Acceptance
Criteria, ltem 1.B states that the ITP should describe the criteria for selection of plant features
to be tested by the applicant. The staff cannot find the acceptance criteria the applicant used
for the selection of plant features to be tested in APR1400 FSAR Tier 2, Section 14.2. As
such, the staff requests the applicant to modify FSAR Tier 2, Section 14.2 to include this
information.

Response

KHNP has reviewed the subject question and understands the staff’s request. KHNP is in the
process of upgrading the test plans presented in Section 14.2 of the DCD. This effort is
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focused on adding additional SSCs that are important to safety and risk significant as well as
increasing the level of detail described in the DCD for test prerequisites, test methods and
acceptance criteria for the various tests. It has been determined that the actions to be taken
as a result of this question is within the scope of the upgrade effort. Therefore, KHNP will
address the noted items in the upgrade effort, which is scheduled to be completed by
February 1, 2016. A revised response to this question that incorporates the results of the
upgrade effort will be submitted to the NRC after completion.

Response - (Rev. 1)

To reflect the requirements of Criterion XI of Appendix B to 10 CFR Part 50 and RG 1.68,
“Initial Test Programs for Nuclear Power Plants,” the contents of the individual test plans,
including the acceptance criteria in the APR1400 DCD Section 14.2, are to be updated as
submitted to the NRC in letter MKD/NW-16-0156L, “Submittal of Revised DCD Section 14.2
Initial Plant Test Program," dated Feburary 24, 2016.

As for selection of plant features to be tested, the APR1400 test plans were developed to
demonstrate that the plant can be operated in accordance with design requirements important
to safety. Since the reference plant for the APR1400, Shin Kori Unit 3, was being constructed
and had developed a comprehensive test program using RG 1.68 as a guide and taking into
consideration the lessons learned of previous test programs, that program was used as a
model for selecting the SSCs to be included in the APR1400 program as well as establishing
the content of the tests to be conducted. The scope of the testing program includes SSCs
that meet one or more of the following criteria:
e SSCs used for shutdown and cool down of the reactor under normal plant conditions
and for maintaining the reactor in a safe condition for an extended shutdown period
e SSCs used for shutdown and cool down of the reactor under transient (infrequent or
moderately frequent events) conditions and postulated accident conditions and for
maintaining the reactor in a safe condition for an extended shutdown period following
such conditions,
e SSCs used to establish conformance with safety limits or limiting conditions for
operation that are included in the Technical Specifications,
e SSCs classified as engineered safety features or relied on to support or ensure the
operation of engineered safety features within design limits,
e SSCs that function during a design basis event and are credited in the Chapter 15
accident analysis,
e SSCs that are used to process, store, control, or limit the release of radioactive
materials,
e SSCs that are relied upon to maintain their structural integrity during normal
operation, anticipated transients, simulated test parameters, and design-basis event
conditions to avoid damage to safety-related SSCs

Clarification on the criteria used for selecting the components within the scope of the test
program will be added to DCD Tier 2 Section 14.2.
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Impact on DCD

DCD 14.2 will be updated as shown in the Attachment and as shown in letter, MKD/NW-16-
0156L, “Submittal of Revised DCD Section 14.2 Initial Plant Test Program” (not attached).

Impact on PRA

There is no impact on the PRA.

Impact on Technical Specifications

There is no impact on the Technical Specifications.
Impact on Technical/Topical/Environmental Reports

There is no impact on any Technical, Topical, or Environment Report.



RAI 198-8208 - Question 14.02-19 Rev.1 Attachment (1/1)
APR1400 DCD TIER 2

14.2 Initial Plant Test Program

14.2.1 Summary of Test Program and Objectives

The purpose of this section is to describe the initial test program (ITP) that is performed
during initial startup of the APR1400 plant.

The ITP includes testing activities commencing with the completion of construction and
installation and ending with the completion of power ascension testing. The results of the
testing demonstrate that components and systems operate in accordance with design
requirements and meet the requirements of 10 CFR Part 50, Appendix B, Criterion XI
(Reference 1). The results confirm that performance levels meet operational safety
requirements and verify the adequacy of component and system design and system
operability over their operating ranges. The program also aids in establishing baseline
performance data and serves to verify that normal operating and emergency procedures
accomplish their intended purposes. The ITP consists of operational tests and initial

startup tests as the following four phases:
a. Phase I: Preoperational testing
b. Phase II: Fuel loading and post-core hot functional testing
c. Phase III: Initial criticality and low-power physics testing

d. Phase IV: Power ascension testing

—

The scope of the testing program includes SSCs that meet one or more of the following criteria:

° SSCs used for shutdown and cool down of the reactor under normal plant conditions and for maintaining the
reactor in a safe condition for an extended shutdown period

° SSCs used for shutdown and cool down of the reactor under transient (infrequent or moderately frequent events)
conditions and postulated accident conditions and for maintaining the reactor in a safe condition for an extended shutdown
period following such conditions,

° SSCs used to establish conformance with safety limits or limiting conditions for operation that are included in the
Technical Specifications,

° SSCs classified as engineered safety features or relied on to support or ensure the operation of engineered safety
features within design limits,

° SSCs that function during a design basis event and are credited in the Chapter 15 accident analysis,

° SSCs that are used to process, store, control, or limit the release of radioactive materials,

° SSCs that are relied upon to maintain their structural integrity during normal operation, anticipated transients,

simulated test parameters, and design-basis event conditions to avoid damage to safety-related SSCs
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Question No. 14.02-19



Provide the acceptance criteria used to select plant features to be tested in the initial test program in order to meet Criterion XI of Appendix B to 10 CFR Part 50.



Criterion XI, “Test Control,” of Appendix B, “Quality Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing Plants,” to 10 CFR Part 50 states, in part, that a test program shall be established to assure that all testing required to demonstrate that SSCs will perform satisfactorily in service is identified and performed in accordance with written test procedures, which incorporate the requirements and acceptance limits contained in applicable design requirements.



RG 1.68, “Initial Test Programs for Nuclear Power Plants” provides guidance on the initial test program. This regulatory guide states that “The [Initial Test Program] (ITP) should be designed to demonstrate the performance of SSCs and design features that will be used during normal facility operations, as well as the performance of standby systems and features that must function to maintain the plant in a safe condition in the event of malfunctions or accidents. The startup tests should be sequenced so that plant safety is never entirely dependent on the performance of untested SSCs.” Further SRP Section 14.2, Acceptance Criteria, Item 1.B states that the ITP should describe the criteria for selection of plant features to be tested by the applicant. The staff cannot find the acceptance criteria the applicant used for the selection of plant features to be tested in APR1400 FSAR Tier 2, Section 14.2. As such, the staff requests the applicant to modify FSAR Tier 2, Section 14.2 to include this information.



Response



KHNP has reviewed the subject question and understands the staff’s request. KHNP is in the process of upgrading the test plans presented in Section 14.2 of the DCD. This effort is focused on adding additional SSCs that are important to safety and risk significant as well as increasing the level of detail described in the DCD for test prerequisites, test methods and acceptance criteria for the various tests. It has been determined that the actions to be taken as a result of this question is within the scope of the upgrade effort. Therefore, KHNP will address the noted items in the upgrade effort, which is scheduled to be completed by February 1, 2016. A revised response to this question that incorporates the results of the upgrade effort will be submitted to the NRC after completion.



Response – (Rev. 1)



To reflect the requirements of Criterion XI of Appendix B to 10 CFR Part 50 and RG 1.68, “Initial Test Programs for Nuclear Power Plants,” the contents of the individual test plans, including the acceptance criteria in the APR1400 DCD Section 14.2, are to be updated as submitted to the NRC in letter MKD/NW-16-0156L,  “Submittal of Revised DCD Section 14.2 Initial Plant Test Program dated Feburary 24, 2016.



As for selection of plant features to be tested, the APR1400 test plans were developed to demonstrate that the plant can be operated in accordance with design requirements important to safety.  Since the reference plant for the APR1400, Shin Kori Unit 3, was being constructed and had developed a comprehensive test program using RG 1.68 as a guide and taking into consideration the lessons learned of previous test programs, that program was used as a model for selecting the SSCs to be included in the APR1400 program as well as establishing the content of the tests to be conducted.  The scope of the testing program includes SSCs that meet one or more of the following criteria:

· SSCs used for shutdown and cool down of the reactor under normal plant conditions and for maintaining the reactor in a safe condition for an extended shutdown period

· SSCs used for shutdown and cool down of the reactor under transient (infrequent or moderately frequent events) conditions and postulated accident conditions and for maintaining the reactor in a safe condition for an extended shutdown period following such conditions,

· SSCs used to establish conformance with safety limits or limiting conditions for operation that are included in the Technical Specifications,

· SSCs classified as engineered safety features or relied on to support or ensure the operation of engineered safety features within design limits,

· SSCs that function during a design basis event and are credited in the Chapter 15 accident analysis,

· SSCs that are used to process, store, control, or limit the release of radioactive materials,

· SSCs that are relied upon to maintain their structural integrity during normal operation, anticipated transients, simulated test parameters, and design-basis event conditions to avoid damage to safety-related SSCs



Clarification on the criteria used for selecting the components within the scope of the test program will be added to DCD Tier 2 Section 14.2As part of the specified upgrade effort, KHNP provided revised testing plans for RCP systems related to RCP operation, (ref. KHNP submittal MKD/NW-16-0156L dated February 24, 2016; ML16056A003). The information to address defense in depth and important to safety functions related to the RCPs are provided as follows.



The calibration of the RCP seal pressure and temperature instrumentation is included in prerequisite 2.2 for the Reactor Coolant System Test (14.2.12.1.2). The acceptance criteria for performing the initial run of the RCPs (test method 3.4) with RCP seal pressures and temperatures within design limits and normal operating ranges are included in 5.11 of the Reactor Coolant System Test (14.2.12.1.2). 

	

The operational check of instruments used to monitor RCP seal injection performance, including seal filters and differential pressure alarms are performed in the testing described in DCD Subsection 14.2.12.1.7 Chemical and Volume Control System Charging Subsystem Test. The acceptance criteria 5.11 and 5.15 will be revised and 5.16 through 5.18 will be added to include clearly all of the objectives.

	

The operational check of the auxiliary charging pump and discharge check valves to open to provide adequate flow for a diverse means of seal water injection, if normal RCP seal cooling is lost, is also performed in the testing described in DCD Subsection 14.2.12.1.7 Chemical and Volume Control System Charging Subsystem Test, (refer to test method 3.8 and acceptance criteria 5.5). The Chemical and Volume Control System Charging Subsystem Test is one of the prerequisite pre-operational tests for the RCS test.



The operational check of the acoustic leak sensor for leakage past the RCP vapor seal using simulated signals is performed with the testing described in DCD Subsection 14.2.12.1.43, Acoustic Leak Monitoring System Test. Collecting baseline RCP seal leakage data for ALMS is performed during pre/post-core HFT and at the applicable power levels in the testing described in DCD Subsections 14.2.12.1.137, NSSS Integrity Monitoring System (Pre-core), 14.2.12.2.2, NSSS Integrity Monitoring System (Post-core), and 14.2.12.4.18, NSSS Integrity Monitoring System.



The instrumentation calibration for RCP bearing metal temperature, oil flow and pressure, oil levels, cooling water flow and temperatures are included in prerequisites 2.2 and 2.3 for the Reactor Coolant System Test (14.2.12.1.2). The acceptance criteria for performing the initial run of the RCPs (test method 3.4) with RCP bearing metal temperature detectors, oil flow and pressure, oil levels within design limits and normal operating ranges are included in 5.11 of the Reactor Coolant System Test (14.2.12.1.2).



The operational check of the RCP Vibration Monitoring System (VMS) using simulated signals is performed in the testing described in DCD Subsection 14.2.12.1.136, RCP Vibration Monitoring System. Collecting baseline RCP vibration data is performed during pre/post-core HFT and at the applicable power levels in the testing described in DCD Subsections 14.2.12.1.137, NSSS Integrity Monitoring System (Pre-core), 14.2.12.2.2, NSSS Integrity Monitoring System (Post-core), and 14.2.12.4.18, NSSS Integrity Monitoring System.



Verification that the proper RCS flow rates from the RCPs meet the flow rate range in Technical Specification 3.4.1 is performed in the testing described in DCD Subsection 14.2.12.2.3, Post-Core Reactor Coolant System Flow Measurements.



The test acceptance criteria for each of the test methods are included in DCD Subsections 14.2.12.1.2, 14.2.12.1.7, 14.2.12.1.43, 14.2.12.1.136, 14.2.12.1.137, 14.2.12.2.2, 14.2.12.2.3, and 14.2.12.4.18. 



The objective to verify the automated calibration feature is being deleted in subsection  14.2.12.1.43, Acoustic Leak Monitoring System Test, since it does not pertain to this test. Also the prerequisite for the data analysis, trending, and storage software to be operable is not necessary for this test and will also be deleted. The terminology IVMS is corrected to RCPVMS in subsection 14.2.12.1.136.





			

Impact on DCD 



DCD 14.2 will be updated as shown in the Attachment and  as shown in letter, MKD/NW-16-0156L, “Submittal of Revised DCD Section 14.2 Initial Plant Test Program” (not attached). 



Impact on PRA 



There is no impact on the PRA.



[bookmark: _GoBack]Impact on Technical Specifications 



There is no impact on the Technical Specifications.



Impact on Technical/Topical/Environmental Reports 



There is no impact on any Technical, Topical, or Environment Report.
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