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3.9.6" dated 8/5/2011.

With this letter, Mitsubishi Heavy Industries, Ltd. ("MHI") transmits to the U.S. Nuclear
Regulatory Commission ("NRC") a document entitled "Response to Request for Additional
Information No. 801-5897 REVISION 3".

Enclosed are the responses to one RAI contained within Reference 1. This transmittal
completes the response to this RAI.

Please contact Dr. C. Keith Paulson, Senior Technical Manager, Mitsubishi Nuclear Energy
Systems, Inc. if the NRC has questions concerning any aspect of this submittal. His contact
information is provided below.

Sincerely,

Yoshiki Ogata,
General Manager- APWR Promoting Department
Mitsubishi Heavy Industries, LTD.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11/02/2011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/5/2011

QUESTION NO. RAI 03.09.06-49:

This question is a follow-up to question 03.09.06-1, RAI 288-2274.

In RAI 03.09.06-01, the NRC staff requested that the US-APWR design certification applicant
describe the functional qualification program for safety-related pumps, valves, and dynamic
restraints. In its RAI response, the applicant stated that, as outlined in DCD Tier 2, Section 3.10,
"Seismic and Dynamic Qualification of Mechanical and Electrical Equipment," the design and
qualification requirements with respect to safety-related pumps, valves, and dynamic restraints
will adhere to the requirements of ASME QME-1-2007, "Qualification of Active Mechanical
Equipment Used in Nuclear Power Plants." The applicant stated that DCD Tier 2, Section 3.9.6.1,
"Functional Design and Qualification of Pumps, Valves, and Dynamic Restraints," would be
revised to include a reference to Section 3.10, "Seismic and Dynamic Qualification of Mechanical
and Electrical Equipment," for the design and qualification requirements. Revision 2 (and
Revision 3) to the US-APWR DCD Tier 2 includes the reference to Section 3.10 in Section 3.9.6.1.
However, Section 3.10 applies to the seismic and dynamic qualification of mechanical and
electrical equipment. US-APWR DCD Tier 2, Section 3.9.3.3, "Pump and Valve Operability
Assurance," addresses the functional qualification of pumps and valves used in the US-APWR
design.

The NRC staff requests that the US-APWR design certification applicant specify the application of
ASME QME-1-2007 as accepted in Revision 3 to RG 1.100, "Seismic Qualification of Electrical
and Active Mechanical Equipment and Functional Qualification of Active Mechanical Equipment
for Nuclear Power Plants," in Section 3.9.3.3 or Section 3.9.6.1 of the US-APWR DCD Tier 2.

ANSWER:

US-APWR DCD Tier 2, Revision 3, Subsection 3.9.6.1 will be revised to state that the functional
design and qualification of pumps, valves, and dynamic restraints is to be performed in
accordance with ASME QME-1-2007, "Qualification of Active Mechanical Equipment Used in
Nuclear Power Plants" (Reference 3.9-66), as endorsed in RG 1.100, Revision 3, "Seismic
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Qualification of Electrical and Active Mechanical Equipment and Functional Qualification of Active
Mechanical Equipment for Nuclear Power Plants" (Reference 3.9-16).

Section 3.9.10 will be revised to add reference "3.9-66 Qualification of Active Mechanical
Equipment Used in Nuclear Power Plants. American Society of Mechanical Engineers (ASME)
QME-1-2007." Reference 3.9-16 will be revised to read: "3.9-16 Seismic Qualification of
Electrical and Active Mechanical Equipment and Functional Qualification of Active Mechanical
Equipment for Nuclear Power Plants. Regulatory Guide 1.100, Rev. 3, U.S. Nuclear Regulatory
Commission, Washington, DC, September 2009."

See the attached markup for the proposed changes.

Impact on DCD

US-APWR DCD Tier 2, Subsection 3.9.6.1 and 3.9.10 will be revised as described in the
response and as indicated on the enclosed markup.(See Attachment-1.)

Impact on R-COLA

There is no impact on the COLA.

Impact on S-COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11/02/2011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/5/2011

QUESTION NO. RAI 03.09.06-50:

This question is a follow-up to question RAI 03.09.06-2, RAI 228-2274.

US-APWR DCD Tier 2, Section 3.9.6, "Functional Design, Qualification, and Inservice Testing
Programs for Pumps, Valves, and Dynamic Restraints," specifies the ASME OM Code, 1995
Edition through 2003 Addenda, in Reference 3.9-13 of US-APWR DCD Tier 2, Section 3.9.10,
"References," as the basis for the US-APWR inservice testing (IST) program for ASME Code,
Section III, Class 1, 2 and 3 safety-related pumps, valves, and dynamic restraints. US-APWR
DCD Tier 2, Table 3.9-13, "Pump IST," indicates that the 2004 Edition of the ASME OM Code is
used in the IST program for the US-APWR. In RAI 03.09.06-02, the NRC staff requested that the
US-APWR design certification applicant verify the code edition and addenda to be used as the
basis for the IST program. In its RAI response, the applicant stated that the reference in US-
APWR DCD Tier 2, Table 3.9-13 should be to the latest edition and addenda of the ASME OM
Code incorporated by reference in NRC regulations. Revision 3 to US-APWR DCD Tier 2,
Section 3.9.10 continues to specify ASME OM Code, 1995 Edition through the 2003 Addenda, in
Reference 3.9-13.

The NRC staff requests that the US-APWR design certification applicant establish a section in the
DCD that specifies the overall provisions for the IST program for pumps, valves, and dynamic
restraints. For example, the US-APWR DCD should specify the application of the 2004 Edition
through the 2006 Addenda of the ASME OM Code (the most recent ASME OM Code
edition/addenda incorporated by reference in 10 CFR 50.55a) for the IST program for pumps,
valves, and dynamic restraints used in the US-APWR design. This new section should also
include the IST provisions currently included in Section 3.9.6.1 of the US-APWR DCD, Tier 2. The
new section should also specify that the US-APWR will be designed to allow accessibility for the
performance of IST activities for pumps, valves, and dynamic restraints.

3.9.6-3



ANSWER:

The overall provisions for the IST program for pumps, valves, and dynamic restraints (i.e. the
information that is currently discussed in US-APWR DCD Tier 2, Revision 3, Subsection 3.9.6.1),
will be relocated to Section 3.9.6. This section will then provide an overview discussion of the IST
program elements discussed in Subsections 3.9.6.2 through 3.9.6.4.

The revised Section 3.9.6 will also specify the applicability of the 2004 Edition through the 2006
Addenda of the ASME OM Code (the most recent ASME OM Code edition/addenda incorporated
by reference in 10 CFR 50.55a) for the IST program for pumps, valves, and dynamic restraints
used in the US-APWR design, and will also specify that the US-APWR will be designed to allow
accessibility for the performance of IST activities for pumps, valves, and dynamic restraints.

In Subsection 3.9.10, Reference 3.9-13 will be revised to read as: "3.9-13 Code for Operation and
Maintenance of Nuclear Power Plants. American Society of Mechanical Engineers (ASME OM
Code), 2004 Edition through 2006 Addenda."

See the attached markup for the proposed changes.

Impact on DCD

US-APWR DCD Tier 2, Revision 3, Sections 3.9.6, 3.9.6.1, and 3.9.10 will be revised as
described in the response and as indicated on the enclosed markup. (See Attachment-i.)

Impact on R-COLA

There is no impact on the COLA.

Impact on S-COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11/02/2011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/5/2011

QUESTION NO. RAI 03.09.06-51:

This question is a follow-up to question RAI 03.09.06-3, RAI 288-2274.

In RAI 03.09.06-3, the NRC staff requested that the US-APWR design certification applicant
clarify the reference to inservice inspection (ISI) requirements in Revision 1 to US-APWR DCD
Tier 2, Section 3.9.6.1 for ASME B&PV Code Section III, Class 1, 2 and 3 pumps, valves, and
dynamic restraints. In its RAI response, the applicant stated that Section 3.9.6.1 would be
clarified. Subsequently, Revision 2 (and Revision 3) to the US-APWR DCD Tier 2, Section 3.9.6.1
specifies IST requirements for ASME OM Code Section III, Class 1, 2 and 3 pumps, valves, and
dynamic restraints. However, the scope of Section 3.9.6.1 applies to the functional design and
qualification of pumps, valves, and dynamic restraints. The NRC staff requests that the applicant
relocate the discussion of IST requirements to the applicable section in the DCD.

ANSWER:

The discussion of IST requirements for ASME OM Code Section III, Class 1, 2 and 3 pumps,
valves, and dynamic restraints contained in Subsection 3.9.6.1 will be relocated to Section 3.9.6.
See the response to RAI 03.09.06-50.

See the attached markup for the proposed changes.

Impact on DCD

US-APWR DCD Tier 2, Revision 3, Sections 3.9.6 and 3.9.6.1 will be revised as described in the
response and as indicated on the enclosed markup. (See Attachment-1.)

Impact on R-COLA

There is no impact on the COLA.
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Impact on S-COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11/02/2011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/5/2011

QUESTION NO. RAI 03.09.06-52:

This question is a follow-up to question RAI 03.09.06-4, RAI 288-2274.

In RAI 03.09.06-04, the NRC staff requested that the US-APWR design certification applicant
describe testing of pumps and valves at design-basis conditions. In its RAI response, the
applicant responded that testing of pumps and valves in the US-APWR is consistent with the
requirements of General Design Criteria (GDC) 37, 40, 43, and 46 of 10 CFR Part 50, Appendix A.

The NRC staff requests that the US-APWR design certification applicant relocate the IST
provisions in US-APWR DCD Tier 2, Section 3.9.6.1 to an IST section in the DCD, and specify
provisions for the functional design and qualification of pumps, valves, and dynamic restraints in
Section 3.9.6.1. For example, Section 3.9.6.1 should address the functional qualification process
(such as ASME QME-1-2007 as accepted in Revision 3 to RG 1.100), specify the applicable GDC
for functional design and qualification, and reference other applicable DCD sections that address
functional design and qualification of pumps, valves, and dynamic restraints.

ANSWER:

US-APWR DCD Tier 2, Revision 3, Subsection 3.9.6.1 will be revised to specify the provisions for
the functional design and qualification of pumps, valves, and dynamic restraints. Also see
response to RAI 03.09.06-49.

The applicable GDC for functional design and qualification of pumps, valves, and dynamic
restraints will be included in Section 3.9.6. Other applicable DCD sections that address functional
design and qualification of pumps, valves, and dynamic restraints will be specified in Section
3.9.6.

See the attached markup for the proposed changes.
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Impact on DCD

US-APWR DCD Tier 2, Revision 3, Sections 3.9.6 and 3.9.6.1 will be revised as described in the
response and as indicated on the enclosed markup. (See Attachment-1.)

Impact on R-COLA

There is no impact on the COLA.

Impact on S-COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.

3.9.6-8



RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11/0212011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/5/2011

QUESTION NO. RAI 03.09.06-53:

This question is a follow-up to question RAI 03.09.06-7, RAI 288-2274.

In RAI 03.09.06-07, the NRC staff requested that the US-APWR design certification applicant
provide a full description of the IST program for pumps that complies with the ASME OM Code, or
specify that the COL applicant will need to supplement the US-APWR DCD to provide a full
description of the IST program for pumps as part of the COL application. In its RAI response, the
applicant proposed to clarify the DCD regarding the responsibility of the COL applicant to provide
a full description of the IST program for pumps. Subsequently, Revision 2 (and Revision 3) to US-
APWR DCD Tier 2, Section 3.9.6 states that the COL applicant is to administratively control the
edition and addenda to be used for the IST program plan, and to provide a full description of their
IST program plan for pumps, valves, and dynamic restraints. Further, Revision 2 (and Revision 3)
to US-APWR DCD Tier 2, Section 3.9.9, "Combined License Information," specifies in COL
Information Item COL 3.9(8) that the COL applicant is to administratively control the edition and
addenda to be used for the IST program plan, and to provide a full description of their IST
program plan for pumps, valves, and dynamic restraints.

The NRC staff requests that the US-APWR design certification applicant clarify whether the DCD
is intended to fully describe the IST program for pumps used in the US-APWR, or the COL
applicant must supplement the provisions in the US-APWR DCD to fully describe the IST
program for pumps in its COL application.

ANSWER:

US-APWR DCD Tier 2, Revision 3, Subsection 3.9.6.2 will be revised to fully describe the IST
program for pumps used in the US-APWR.

Section 3.9.9, "Combined License Information," Item COL 3.9(8), will be revised to delete the
requirement that the COL applicant is to provide a full description of their IST program plan for
pumps, valves, and dynamic restraints. See response to RAls 03.09.06-55 and 03.09.06-68.
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See the attached markup for the proposed changes.

Impact on DCD

US-APWR DCD Tier 2, Revision 3, Subsections 3.9.6.2 and 3.9.9 will be revised as described in
the response and as indicated on the enclosed markup. (See Attachment-1.)

Impact on R-COLA

R-COLA will be revised to delete COL applicant response to the deleted COL action item that will
be deleted from the DCD.

Impact on S-COLA

S-COLA will be revised to delete COL applicant response to the deleted COL action item that will
be deleted from the DCD

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11/0212011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/5/2011

QUESTION NO. RAI 03.09.06-54:

This question is a follow-up to question RAI 03.09.06-9, RAI 288-2274.

In RAI 03.09.06-09, the NRC staff requested that the US-APWR design certification applicant
provide the basis for not including the Class 2 Safety Injection (SI) Auxiliary Oil Pumps, Class 3
Boric Acid Transfer Pumps, and Class 3 Emergency Gas Turbine Fuel Oil Transfer Pumps in US-
APWR DCD Tier 2, Table 3.9-13. In its RAI response, the applicant stated the Emergency Gas
Turbine Fuel Oil Transfer Pumps would be added to Table 3.9-13. The applicant clarified that the
SI Auxiliary Oil Pumps are attached to the SI Pumps and tested concurrently, and therefore are
not included in Table 3.9-13. The Boric Acid Transfer Pumps are non-safety pumps as identified
in US-APWR DCD Tier 2, Table 3.2-2, "Classification of Mechanical and Fluid Systems,
Components, and Equipment," and therefore are not included in Table 3.9-13. The staff finds this
response to be acceptable. However, in reviewing Revision 2 to US-APWR DCD Tier 2, Table
3.9-13, the staff found that the new entries for the Emergency Gas Turbine Fuel Oil Transfer
Pumps do not appear to match the RAI response (such as the pump tag numbers and specified
tests). In reviewing Revision 3 to US-APWR DCD Tier 2, Table 3.9-13, the staff found that the
Emergency Gas Turbine Fuel Oil Transfer Pump numbers were changed to GTS-MPP-001A to D,
and 002A to D. The staff requests that the US-APWR design certification applicant resolve the
differences between the RAI response and US-APWR DCD Tier 2, Table 3.9-13 for the
Emergency Gas Turbine Fuel Oil Transfer Pumps.

ANSWER:

The Emergency Gas Turbine Fuel Oil Transfer Pump tag numbers were changed to GTS-MPP-
001A through D and GTS-MPP-002A through D after submittal of the RAI 03.09.06-09 response.
US-APWR DCD Tier 2, Revision 3, Table 3.9-13 reflects the correct pump tag numbers.

Impact on DCD

There is no impact on the DCD.
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Impact on R-COLA

There is no impact on the COLA.

Impact on S-COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11102/2011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/5/2011

QUESTION NO. RAI 03.09.06-55:

This question is a follow-up to question RAI 03.09.06-10, RAI 288-2274.

In RAI 03.09.06-10, the NRC staff requested that the US-APWR design certification applicant
provide a full description of the IST program for valves in the US-APWR, or specify that the COL
applicant will need to supplement the US-APWR DCD provisions to provide a full description of
the IST program for valves as part of the COL application. In its response to RAI 03.09.06-10, the
applicant referred to the regulatory requirement that the IST program to be developed by the COL
licensee must satisfy the ASME OM Code incorporated by reference into 10 CFR 50.55a 12
months before fuel loading. The applicant also referred to its response to RAI 03.09.06-07 in
stating that the US-APWR DCD would be revised to specify that the COL applicant will
administratively control the code edition and addenda to be used for the IST program and will
provide a full description of the IST program for valves. Subsequently, Revision 2 (and Revision
3) to US-APWR DCD Tier 2, Section 3.9.6 states that the COL applicant is to administratively
control the code edition and addenda to be used for the IST program plan, and to provide a full
description of their IST program plan for valves. Further, Revision 2 (and Revision 3) to US-
APWR DCD Tier 2, Section 3.9.9 specifies in COL Information Item COL 3.9(8) that the COL
applicant is to administratively control the edition and addenda to be used for the IST program
plan, and to provide a full description of their IST program plan for valves. The NRC staff requests
that the US-APWR design certification applicant clarify whether the DCD is intended to fully
describe the IST program for valves in the US-APWR, or that the COL applicant must supplement
the provisions in the USAPWR DCD to fully describe the IST program for valves in its COL
application.

ANSWER:

US-APWR DCD Tier 2, Revision 3, Subsection 3.9.6.3 will be revised to fully describe the IST
program for valves used in the US-APWR.
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Section 3.9.9, "Combined License Information," Item COL 3.9(8), will be revised to delete the
requirement that the COL applicant is to provide a full description of their IST program plan for
pumps, valves, and dynamic restraints. See response to RAIs 03.09.06-53 and 03.09.06-68.

See the attached markup for the proposed changes.

Impact on DCD

US-APWR DCD Tier 2, Revision 3, Subsections 3.9.6.3 and 3.9.9 will be revised as described in
the response and as indicated on the enclosed markup. (See Attachment-I.)

Impact on R-COLA

R-COLA will be revised to delete COL applicant response to the deleted portion of COL action
item 3.9 (8) that will be deleted from the DCD.

Impact on S-COLA

S-COLA will be revised to delete COL applicant response to the deleted portion of COL-action
item 3.9 (8) that will be deleted from the DCD.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

1110212011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/5/2011

QUESTION NO. RAI 03.09.06-56:

This question is a follow-up to question RAI 03.09.06-11, RAI 288-2274.

In RAI 03.09.06-11, the NRC staff requested that the US-APWR design certification applicant
clarify the IST program description for testing thermal relief valves. In its RAI response, the
applicant stated that safety-related thermal relief valves are used in the US-APWR design and
that testing of these relief valves will be included in the IST program. The applicant also noted
that thermal relief valve testing will be conducted in accordance with paragraphs 1-1340 and I-
1390 in Appendix I, "Inservice Testing of Pressure Relief Devices in Light-Water Reactor Nuclear
Power Plants," to the ASME OM Code. The applicant stated that the IST provisions for valves
NCS-VLV-406A to D, NCV-VLV-513, NCS-VLV-533, and NCS-VLV-035A and B would be
included in US-APWR DCD Tier 2, Table 3.9-14, "Valve Inservice Test Requirements." The NRC
staff requests that the applicant clarify the numbering of these valves as incorporated into Table
3.9-14.

ANSWER:

Subsequent to the submittal of the response to RAI 03.09.06-11, the type designation for the
valves was changed from VLV to SRV. The valve tag designation entries in US-APWR DCD Tier
2, Revision 3, Table 3.9-14, are correct. Revision 3 also corrected the typographical errors in the
RAI 03.09.06-11 response and/or DCD markup related to the use of NCV instead of NCS for the
valve tag designation for valves 513 and 533.

Impact on DCD

There is no impact on the DCD.

Impact on R-COLA

There is no impact on the COLA.
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Impact on S-COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11/0212011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/5/2011

QUESTION NO. RAI 03.09.06-57:

This question is a follow-up to question 03.09.06-12, RAI 288-2274.

In RAI 03.09.06-12, the NRC staff requested that the US-APWR design certification applicant
provide additional information to confirm that the valve testing provisions in US-APWR DCD Tier
2, Table 3.9-14 are consistent with the ASME OM Code requirements and other sections of the
Design Certification documentation. Supplemental requests for information based on the RAI
responses are as follows (this question uses the lettering from Question 03.09.06-12 for clarity):

(c) The staff requested that the applicant provide additional information on leakage criteria for
Reactor Coolant System (RCS) PIVs RCS-MOV-1 16A and B, and 11 7A and B, which are
identified as ASME OM Category B valves. In its RAI response, the applicant stated that any
leakage past these valves is to the pressurizer relief tank (PRT), which does not present a
potential for system overpressurization due to the leakage. As a follow-up to RAI 03.09.06-12(c),
the staff requests that the applicant clarify any leakage limits for the system through RCS-MOV-
116A and B, and 117A and B.

(d) The staff requested that the applicant provide additional information on the leakage criteria for
valves RCS-MOV-1 18, 119, 002A and B, and 003A and B, which are maintained closed to
preserve the RCS pressure boundary. In its RAI response, the applicant stated that no leakage
criteria are applicable to these valves because any leakage from these valves is discharged to
the PRT. As a follow-up to RAI 03.09.06-12(d), the staff requests that the applicant clarify any
leakage limits for the system through RCS-MOV-1 18, 119, 002A and B, and 003A and B.

(g) The staff requested that the applicant provide additional information regarding the leakage
criteria for containment isolation valves SIS-MOV-001A to D, and 009A to D, and SIS-VLV-01OA
to D listed in Table 3.9-14. In its RAI response, the applicant indicated that Table 3.9-14 would be
revised to specify leakage testing for valves SIS-MOV-009A to D. The applicant clarified that 10
CFR Part 50, Appendix J, Type C testing is not required for valves SIS-MOV-001A to D as they
are installed in closed systems outside containment and have a fluid seal. Revision 2 to US-
APWR DCD Tier 2, Table 3.9-14 specified leakage testing for valves SIS-MOV-009A to D, but
deleted other IST requirements. Revision 3 to US-APWR DCD Tier 2, Table 3.9-14 reinstated the
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exercise full stroke/quarterly operability test for these valves. However, Table 3.9-14 does not
include the remote position indication test for these valves. As a follow-up to RAI 03.09.06-12(g),
the staff requests that the applicant resolve the deletion of the remote position indication test for
SIS-MOV-009A to D from Table 3.9-14. The staff also requests that the applicant confirm that
Table 3.9-14 requires a remote position indication test for other valves in accordance with the
ASME OM Code.

(i) The staff requested that the applicant clarify the allowable leak rate limits for reactor coolant
pressure boundary (RCPB) PIVs SIS-MOV-014A to D. In its RAI response, the applicant stated
that SIS-MOV-014A to D isolate the RCS from an attached safety injection system. The applicant
stated that leakage from these valves would be discharged to the refueling water storage pit.
Therefore, the applicant did not consider leakage limits to be necessary. As a follow-up to RAI
03.09.06-12 (i), the staff requests that the applicant clarify whether any leakage limitations from
the RCS are applicable to these valves.

(j) The staff requested that the applicant clarify the allowable leak rate limits for valves SIS-MOV-
031B, 031D, 032B and 032D. In its RAI response, the applicant stated that SIS-MOV-031B, 031 D,
032B, and 032D isolate the RCS from an attached safety injection system. The applicant stated
that any leakage would be discharged to the refueling water storage pit. Therefore, the applicant
did not consider leakage limits to be necessary. As a follow-up to RAI 03.09.06-12 (j), the staff
requests that the applicant clarify whether any leakage limitations from the RCS are applicable to
these valves.

(I)The staff requested that the applicant provide additional information regarding the basis for
omitting leak tests of RCS pressure boundary containment isolation valves RHS-MOV-002A to D,
which are water sealed in a closed system and closed when in modes above hot shutdown. In its
RAI response, the applicant discussed the function of the valves, and the configuration and
operation of the associated system. Revision 2 (and Revision 3) to US-APWR DCD Tier 2, Table
3.9-14, includes Note 10 that discusses the justification for omitting leak tests of these valves. As
a follow-up to RAI 03.09.06-12(1), the NRC staff requests that the applicant clarify the potential
loss of the water seal and if leak testing of these valves is necessary to address this scenario.

(p) The staff requested that the applicant clarify the valve type for main feedwater isolation valves
NFS-VLV-512A to D to be able to determine the appropriate IST requirements. In its RAI
response, the applicant stated that the valve type and IST requirements would be specified in
Table 3.9-14. Subsequently, Revision 2 to US-APWR DCD Tier 2, Table 3.9-14 identified the
main feedwater isolation valves as NFS-SMV-512A to D with IST requirements as Remote
Position Indication with Exercise every 2 years, Exercise Full Stroke at Cold Shutdown, and
Operability Test. In Revision 3 to the US-APWR DCD, these valves are identified as FWS-SMV-
512A to D. As a follow-up to RAI 03 .09.06-1 2 (p), the staff requests that the applicant clarify the
apparent difference in the valve/actuator type indicated in the RAI response and DCD.

(r) The staff requested that the applicant specify the valve and actuator type for valves NMS-
HCV-3625, 3635, and 3645. In its RAI response, the applicant stated that Table 3.9-14 would be
revised to specify the valve and actuator type for these valves. As a follow-up to RAI 03.09.06-
12(r), the staff requests that the applicant identify these valves in Table 3.9-14.

(t) The staff requested that the applicant provide additional information regarding the basis for
alternate exercise methods specified for check valves CSS-VLV-005A to D in Table 3.9-14
(Revision 0) rather than nonintrusive means. In its RAI response, the applicant stated that these
valves could be tested by nonintrusive means. Subsequently, Revision 2 to US-APWR DCD Tier
2, Table 3.9-14 specifies exercise testing of valves CSS-VLV-005A to D every refueling outage.
In Revision 3 to US-APWR DCD Tier 2, Table 3.9-14, the applicant identified valves CSS-VLV-
005A to D as OM Category AC check valves. As a follow-up to RAI 03.09.06-12(t), the staff
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requests that the applicant specify the leak testing provisions (and remote position indication if
equipped with remote indicators) for these valves in Table 3.9-14.

(u) The staff requested that the applicant clarify the function of valves EWS-VLV-602A to D. In its
RAI response, the applicant indicated that the function of these valves is to open and close the
EWSP motor cooling water path according to the cooling water supply conditions. In Revision 3 to
US-APWR DCD Tier 2, the applicant deleted these valves from Table 3.9-14. As a follow-up to
RAI 03.09.06-12(u), the staff requests that the applicant clarify the basis for the deletion of these
valves from the IST program.

(w) The staff requested that the applicant provide additional information on the IST requirements
for containment isolation check valve DWS-VLV-005. In its RAI response, the applicant stated
that DWS-VLV-005 is the containment isolation valve in the demineralized water supply line,
which is not used during normal operation but only during a refueling outage for maintenance
activities. Table 3.9-14 specifies check valve DWS-VLV-005 as a passive valve. The staff notes
that check valves are considered active valves within the IST program with testing in the open
and close direction to verify the integrity of the valve disk. As a follow-up to RAI 03.09.06-12(w),
the staff requests that the applicant discuss the basis for categorizing check valves in the IST
program (such as DWS-VLV-005, RWS-VLV-003, and any other check valves in Table 3.9-14) as
passive valves.

(y) The staff requested that the applicant provide additional information on the basis for Note 11
in Revision 0 to US-APWR DCD Tier 2, Table 3.9-14 regarding partial stroke tests of valves. In its
RAI response, the applicant stated that Revision 1 to Table 3.9-14 specified exercise full stroke at
cold shutdown for the main steam isolation valves and main feed isolation valves. The applicant
also stated that Note 11 had been modified to reflect the revised exercising frequency. As a
follow-up to RAI 03.09.06-12(y), the staff requests that the applicant clarify the discussion in Note
11 regarding hot standby testing compared to the cold shutdown frequency specified for these
valves in Table 3.9-14.

(z) The staff requested that the applicant discuss the use of alternate test methods specified for
accumulator injection line check valves SIS-VLV-102A to D and 103A to D, containment spray
containment isolation check valves CSS-VLV-005A to D, and main steamline check valves NMS-
VLV-516A to D, rather than non-intrusive testing. In its RAI response, the applicant stated that
non-intrusive means can be employed to test the accumulator injection line check valves and
containment spray header containment isolation check valves as indicated in response to RAI
03.09.06-12(k) and RAI 03.09.06-12(t). The applicant also indicated that non-intrusive testing can
be applied to the turbine driven emergency feedwater pump steam supply line drain line check
valves. However, the applicant stated that the main steam check valves (identified as MSS-VLV-
516A to D in DCD Revisions 2 and 3) cannot be tested on line and, therefore, will be tested
during the cold shutdown of a refueling outage. Subsequently, Revision 2 (and Revision 3) to US-
APWR DCD Tier 2, Table 3.9-14, Note 12 specifies alternative testing for the main steam check
valves. The staff finds that the modifications to Table 3.9-14 for testing of the accumulator
injection line check valves, containment spray header containment isolation check valves, and
turbine driven emergency feedwater pump steam supply line drain line check valves to satisfy the
ASME OM Code. As a follow-up to RAI 03.09.06-12(z), the staff requests that the applicant clarify
the provision for testing the main steamline check valves when cold shutdown conditions for a
refueling outage are established, rather than for any cold shutdown.

ANSWER:
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(c) The leakage limits for reactor coolant system (RCS) pressure boundary valves RCS-MOV-
116A and -116B, and -1 17A and -1 17B will be the same as the leakage limits for pressure
isolation valves as specified in Technical Specification (TS) 3.4.14, "RCS Pressure Isolation
Valve (PIV) Leakage," US-APWR DCD, Tier 2, Revision 3, Chapter 16. TS surveillance
requirement SR 3.4.14.1 requires verification that leakage through the valves be equivalent to <
0.5 gpm per nominal inch of valve size up to a maximum of 5 gpm at an RCS pressureL> 2215
psig and 5 2255 psig. For each affected valve, the Table 3.9-14 column labeled "Inservice
Testing Type and Frequency" will be revised to require "Leak Test/ Refueling Outage" and the
column labeled "IST Notes" will be revised to add reference to a new note "15". The Notes
Section at the end of The Table 3.9-14 will be revised to add a new note 15 stating "Technical
Specification surveillance requirement SR 3.4.14.1 will be used for the valve leakage acceptance
criteria".

(d) The leakage limits for reactor coolant system (RCS) pressure boundary valves RCS-MOV-1 18,
-119, -002A and -002B, and -003A and -003B will be the same as the leakage limits for pressure
isolation valves as specified in Technical Specification (TS) 3.4.14, "RCS Pressure Isolation
Valve (PIV) Leakage," US-APWR DCD, Tier 2, Revision 3, Chapter 16. TS surveillance
requirement SR 3.4.14.1 requires verification that leakage through the valves be equivalent to <
0.5 gpm per nominal inch of valve size up to a maximum of 5 gpm at an RCS pressureo]> 2215
psig and < 2255 psig. For each affected valve, the Table 3.9-14 column labeled "Inservice
Testing Type and Frequency" will be revised to require "Leak Test/ Refueling Outage" and the
column labeled "IST Notes" will be revised to add reference to a new note "15". The Notes
Section at the end of The Table 3.9-14 will be revised to add a new note 15 stating "Technical
Specification surveillance requirement SR 3.4.14.1 will be used for the valve leakage acceptance
criteria". Table 3.9-14 will also be revised to include RCS-MOV-118 and -119.

(g) A remote position indication test every 2 years will be added to the Table 3.9-14 column
"Inservice Testing Type and Frequency" for SIS-MOV-009A through -009D. Table 3.9-14 was
reviewed to confirm that other valves listed in the table requiring a remote position indication test
in accordance with the ASME OM Code showed the requirement for the test. As a result of the
review, Table 3.9-14 column "Inservice Testing Type and Frequency" was similarly modified for
SIS-MOV-001A through -001D. In addition, Table 3.9-14 lists RWS-VLV-023 as having a Remote
Position under the column labeled "Safety Functions(2)". RWS-VLV-023 is a check valve which
does not have remote position capability and therefore the statement regarding remote position
will be deleted from Table 3.9-14 for this valve.

(i) The leakage limits for reactor coolant system (RCS) pressure boundary valves SIS-MOV-
014A through -014D will be the same as the leakage limits for pressure isolation valves as
specified in Technical Specification (TS) 3.4.14, "RCS Pressure Isolation Valve (PIV) Leakage,"
US-APWR DCD, Tier 2, Revision 3, Chapter 16. TS surveillance requirement SR 3.4.14.1
requires verification that leakage through the valves be equivalent to 5 0.5 gpm per nominal inch
of valve size up to a maximum of 5 gpm at an RCS pressure - 2215 psig and <2255 psig. For
each affected valve, the Table 3.9-14 column labeled "Inservice Testing Type and Frequency" will
be revised to require "Leak Test/ Refueling Outage" and the column labeled "IST Notes" will be
revised to add reference to a new note "15". The Notes Section at the end of The Table 3.9-14
will be revised to add a new note 15 stating "Technical Specification surveillance requirement SR
3.4.14.1 will be used for the valve leakage acceptance criteria".
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(j) The leakage limits for reactor coolant system (RCS) pressure boundary valves SIS-MOV-031A,
-031D, -032A, and -032D (-031B and -032B as stated in the RAI are incorrect) will be the same
as the leakage limits for pressure isolation valves as specified in Technical Specification (TS)
3.4.14, "RCS Pressure Isolation Valve (PIV) Leakage," US-APWR DCD, Tier 2, Revision 3,
Chapter 16. TS surveillance requirement SR 3.4.14.1 requires verification that leakage through
the valves be equivalent to < 0.5 gpm per nominal inch of valve size up to a maximum of 5 gpm at
an RCS pressure t 2215 psig and < 2255 psig. For each affected valve, the Table 3.9-14
column labeled "Inservice Testing Type and Frequency" will be revised to require "Leak Test/
Refueling Outage" and the column labeled "IST Notes" will be revised to add reference to a new
note "15". The Notes Section at the end of The Table 3.9-14 will be revised to add a new note 15
stating "Technical Specification surveillance requirement SR 3.4.14.1 will be used for the valve
leakage acceptance criteria".

(I) The ASME IST Category A Containment leakage described in the answer to Question
No. 03.09.06-12(1) of RAI No. 288-2274 is corrected to Type A of 1OCFR Appendix J. The ASME
IST Category C Containment leakage test described in the answer to Question No. 03.09.06-
12(l) of RAI No. 288-2274 is corrected to Type C of 10CFR Appendix J. Containment
penetrations and CIVs, including valves RHS-MOV-002A, -002B, -002C, and -002D, are tested
as Type A of 1OCFR50 Appendix J. Type C of 10 CFR50 Appendix J is not applied to these
valves. The justification for the categorization of these valves is that the RHS is a closed system
outside containment designed and constructed to ASME III, Class 2 and seismic Category I
requirements, and as such they do not constitute a potential containment atmosphere leak path
during or following a loss-of-coolant accident with a single active failure of a system component.
Should the valves leak slightly when closed, the fluid seal within the pipe or the closed piping
system outside containment would preclude release of containment atmosphere to the environs.
During post-accident operations, the system is filled with recirculation water. During normal
operation, the system is water filled, and degradation of valves or piping is readily detected. To
clarify this justification, Note 10 in Table 3.9-14 of DCD Rev. 3 describes the basis for this
exception. RHS-MOV-002A, B, C and D are also subject to the RCPB Leak Test. The Inservice
Testing Type and Frequency for RCPB Leak Test of these valves are described as "Cold
Shutdown Pressure Isolation Leak Test/Refueling" from page 3.9-148 to page 3.9-150 in Table
3.9-14 of DCD Tier 2 Revision 3.The leakage limit of the RCPB leak Test is the same as the
answer to (j).

(p) The valve tag numbers NFS-VLV-512A through -512D identified in the RAI response were
changed to FWS-SMV-512A through -512D after submittal of the RAI 03.09.06-12 response. US-
APWR DCD Tier 2, Revision 3, Table 3.9-14 includes the correct valve tag numbers. The tag
number valve type was revised from the generic "VLV" to the specific "SMV" (stepping motor
valve).

(r) The valve tag numbers of main steam bypass isolation valves NMS-HCV-3615, 3625, 3635,
and 3645 were changed to MSS-HCV-565, -575, -585 and -595 in Table 3.9-14 after submittal of
the RAI 03.09.06-12 response. US-APWR DCD Tier 2, Revision 3, Table 3.9-14 includes the
correct valve tag numbers.

(t) Valves CSS-VLV-005A through -005D (containment spray header containment isolation check
valves) are not leak tested. The basis for not testing them is provided in US-APWR DCD Tier 2,
Revision 3, Table 6.2.4-3, Note 4. These valves do not possess remote position indication
features.
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(u) Valves EWS-VLV-602A through -602D were deleted from the ESWS shown on US-APWR
DCD Tier 2, Revision 3, Figure 9.2.1-1, "Essential Service Water System Piping and
Instrumentation Diagram" because the EWSP motor cooling method was changed from water to
air-cooling after the RAI 03.09.06-12 response was submitted. Therefore, the EWSP motor
cooling water path was deleted.

(w) The US-APWR DCD Tier 2, Revision 3, Table 3.9-14 safety functions column for check
valves RWS-VLV-003, DWS-VLV-005, CAS-VLV-1 03, and FSS-VLV-006 will be revised to
indicate these check valves are considered active valves in the IST program with testing in the
open and close direction to verify the integrity of the valve disk. The Inservice Testing Type and
Frequency columns for these valves will be revised to add "Check Exercise/Refueling Outage".
The IST Notes column for RWS-VLV-003, CAS-VLV-103, and FSS-VLV-006 will be revised to
refer to Note 3.

(y) The US-APWR DCD Tier 2, Revision 3, Table 3.9-14 Inservice Testing Type and Frequency
column for main steam isolation valves MSS-SMV-515A through D and main feed isolation valves
FWS-SMV-512A through D will be revised to state that the full stroke testing will be done at hot
standby conditions instead of at cold shutdown, consistent with Note 11.

(z) The US-APWR DCD Tier 2, Revision 3, Table 3.9-14 Inservice Testing Type and Frequency
column for the main steam check valves will be revised to state that testing for main steam check
valves MSS-VLV-516A through D will be done when the unit is at cold shutdown conditions
during an outage of sufficient duration, instead of limited to a refueling outage.

Impact on DCD

US-APWR DCD Tier 2, Revision 3, Table 3.9-14 will be revised to reflect the changes noted
above and in the attached markup. (See Attachment-1.)

Impact on R-COLA

There is no impact on the COLA.

Impact on S-COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11/02/2011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 815/2011

QUESTION NO. RAI 03.09.06-58:

This question is a follow-up to question 03.09.06-13, RAI 288-2274.

In RAI 03.09.06-13, the NRC staff requested that the US-APWR design certification applicant
provide a full description of the MOV testing operational program in US-APWR DCD Tier 2,
Section 3.9.6.3.1, "IST Program for MOVs," or specify that the COL applicant will need to
supplement the US-APWR DCD to provide a full description of the MOV testing program as part
of the COL application. In its RAI response, the applicant provided a planned revision to US-
APWR DCD Tier 2, Section 3.9.6.3.1, that included additional information on the IST program for
MOVs in the US-APWR. Revision 2 (and Revision 3) to US-APWR DCD Tier 2, Section 3.9.6.3.1
included the changes specified in the RAI response. Based on its review of Revision 3 to the US-
APWR DCD, the NRC staff finds that US-APWR DCD Tier 2, Section 3.9.6.3.1 does not provide a
full description of the IST program for MOVs.

In particular, the description of the IST program for MOVs needs to specify that the MOV program
will satisfy the IST testing requirements in the ASME OM Code and also satisfy the requirement
for periodic verification of MOVs in accordance with 10 CFR 50.55a(b)(3)(ii).

The description of the IST program for MOVs needs to specify that either in-plant valve operation
or prototype valve testing at system flow and pressure, or system differential pressure, to verify
correct MOV actuator sizing and control settings will satisfy 10 CFR 50.55a(b)(3)(ii). The MOV
program description may reference the Joint Owners Group (JOG) Program on MOV Periodic
Verification as accepted in the NRC safety evaluation dated September 25, 2006 (ML061280315),
and its supplement dated September 18, 2008 (ML082480638).

The MOV program description needs to specify whether the MOV program will implement ASME
OM Code Case OMN-1, "Alternative Rules for Preservice and Inservice Testing of Certain
Electric Motor-Operated Valve Assemblies in Light-Water Reactor Power Plants OM Code-1995,
Subsection ISTC," and Code Case OMN-1 1, "Risk-Informed Testing for Motor-Operated Valves,"
for diagnostic testing to satisfy 10 CFR 50.55a(b)(3)(ii).
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The MOV program description needs to address the guidance in RG 1.206 for MOV testing
provisions.

The MOV program description also needs to specify the consideration of temperature effects on
MOV output, indicate that MOV operating experience is incorporated (e.g., by discussing the
application of the JOG Program on MOV Periodic Verification), and address periodic verification
of MOV actuator output.

As follow-up to RAI 03.09.06-13, the NRC staff requests that the US-APWR design certification
applicant provide a full description of the IST program for MOVs in the USAPWR DCD, or specify
that the COL applicant will be responsible for supplementing the US-APWR DCD in support of the
COL application.

ANSWER:

US-APWR DCD Tier 2, Revision 3, Subsection 3.9.6.3.1 will be revised to fully describe the IST
program for MOVs used in the US-APWR. The guidance of RG 1.206 will be used in developing
the revised section.

The description of the IST program for MOVs will specify that the MOV program will satisfy the
IST testing requirements in the ASME OM Code and also satisfy the requirement for periodic
verification of MOVs in accordance with 10 CFR 50.55a(b)(3)(ii).

The description of the IST program for MOVs will specify that either in-plant valve operation or
prototype valve testing at system flow and pressure, or system differential pressure, to verify
correct MOV actuator sizing and control settings will satisfy 10 CFR 50.55a(b)(3)(ii). The MOV
program description will reference the Joint Owners Group (JOG) Program on MOV Periodic
Verification. This Joint Owners Group (JOG) Program on MOV Periodic Verification has been
accepted in the NRC safety evaluation dated September 25, 2006 (ML061280315), and its
supplement dated September 18, 2008 (ML082480638).

The MOV program description will specify that the MOV program will implement ASME OM Code
Case OMN-1, "Alternative Rules for Preservice and Inservice Testing of Certain Electric Motor-
Operated Valve Assemblies in Light-Water Reactor Power Plants OM Code-1995, Subsection
ISTC," to satisfy 10 CFR 50.55a(b)(3)(ii). MHI does not intend to pursue a Risk-Informed IST
program using Code Case ASME OMN-1 1 since ASME OMN-1 1 in ASME OM Code-2004 states
that this Code Case shall be expire on March 3, 2006 unless previously annulled or reaffirmed.

The MOV program description also will specify the consideration of temperature effects on MOV
output, indicate that MOV operating experience is incorporated (e.g., by discussing the
application of the JOG Program on MOV Periodic Verification), and address periodic verification
of MOV actuator output.

See the attached markup for the proposed changes.

Impact on DCD

US-APWR DCD Tier 2, Revision 3, Subsection 3.9.6.3.1 will be revised to reflect the changes
noted above and in the attached markup. (See Attachment-1.)

Impact on R-COLA
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There is no impact on the COLA.

Impact on S-COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.

3.9.6-25



RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11102/2011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/5/2011

QUESTION NO. RAI 03.09.06-59:

This question is a follow-up to question 03.09.06-14, RAI 288-2274.

In RAI 03.09.06-14, the NRC staff requested that the US-APWR design certification applicant
provide a full description of the operational program for POVs other than MOVs, or specify that
the COL applicant must supplement the US-APWR DCD to provide a full description of the IST
program for POVs as part of the COL application. In its RAI response, the applicant stated that
US-APWR DCD Tier 2, Subsection 3.9.6.3.2 would describe the application of MOV lessons
learned in developing the IST program for POVs, such as discussed in NRC Regulatory Issue
Summary (RIS) 2000-03, "Resolution of Generic Safety Issue 158: Performance of Safety-
Related Power-Operated Valves Under Design Basis Conditions." The applicant provided a
planned modification to US-APWR DCD Tier 2, Subsection 3.9.6.3.2. In its RAI response, the
applicant also stated that it would specify that the COL applicant will need to supplement the US-
APWR DCD to provide a full description of the IST program for POVs as part of the COL
application. Revision 2 (and Revision 3) to US-APWR DCD Tier 2, Subsection 3.9.6.3.2 provided
the planned modifications.

The NRC staff reviewed the description of the IST program for POVs other than MOVs provided
in Revision 3 to US-APWR DCD Tier 2, Subsection 3.9.6.3.2. As a follow-up to RAI 03.09.06-14,
the staff requests that the applicant clarify whether the DCD is intended to provide a full
description of the IST operational program for POVs other than MOVs, or that the COL applicant
is responsible for supplementing the DCD to provide a full description of the POV program. For
example, the POV program description should address provisions that specify critical parameters,
consideration of uncertainties in diagnostic analysis, and POV testing acceptance criteria
specified in RG 1.206. The POV program description should also specify testing for all safety-
related POVs regardless of their safety significance.
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ANSWER:

US-APWR DCD Tier 2, Revision 3, Subsection 3.9.6.3.2 will be revised to fully describe the IST
program for POVs used in the US-APWR.

The POV program description will be revised address provisions identified in RG 1.206, Section
C.I.3.9.6.3.2 Inservice Testing Program for Power-Operated Valves Other Than MOVs.

The POV program description will also specify testing for all safety-related POVs regardless of

their safety significance.

See the attached markup for the proposed changes.

Impact on DCD

US-APWR DCD Tier 2, Revision 3, Subsection 3.9.6.3.2 will be revised to reflect the changes
noted above and in the attached markup. (See Attachment-1.)

Impact on R-COLA

There is no impact on the COLA.

Impact on S-COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11/02/2011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/512011

QUESTION NO. RAI 03.09.06-60:

This question is a follow-up to question 03.09.06-16, RAI 288-2274.

In RAI 03.09.06-16, the NRC staff requested that the US-APWR design certification applicant
clarify the testing provisions in US-APWR DCD Tier 2, Section 3.9.6.3.3, "IST Program for Check
Valves," for check valves in series. In its RAI response, the applicant stated that the US-APWR
will have series-installed check valves in the safety injection and residual heat removal systems.
The applicant stated that these valves are pressure isolation valves (PIVs) that will be leak tested
individually. As a follow-up to RAI 03.09.06-16, the NRC staff requests that the applicant describe
the test connections for these check valves to allow testing in both directions consistent with
Commission guidance for check valve testing for new plants.

ANSWER:

Test connections for check valves for safety injection system (SIS) and residual heat removal
system (RHRS) are as described in the following. A test connection is not required to perform a
test of the check valves, which are series-installed in the SIS and the RHRS.

For performing a test in the open direction of the check valves, which are series-installed in the
safety injection and residual heat removal systems, the test connections are not necessary since
the opening of these check valves can be verified by confirming the presence of flow in the flow
paths from the discharges of the safety injection pump, containment spray/residual heat removal
pump and accumulator tank through these check valves. This test will be performed at refueling
phase.

For performing a leak test in the close direction of the check valves, which are series-installed in
the safety injection and residual heat removal systems, the test lines shown on Figure 6.3-2
ECCS P&ID (Sheets 1 to 4) and Figure 5.4.7-2 RHRS P&ID (Sheets 1 and 2) of DCD Revision 3
are used.
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The RCS side of the first and the second check valves are pressurized as follows:

(1) The first check valve, which is installed on the RCS side, is pressurized by the RCS pressure.
Leakage is checked at the other side of the first check valve. Test instrumentation, including a
temporary pressure gauge, is installed in the test line branching from between the first and the
second check valves (please see Figure 6.3-2, ECCS P&ID, Sheet 4).

(2) For the second check valve, leakage is checked by pressurizing the region between the first
and the second check valves from the test line. The test line is pressurized using the
accumulator tank pressure. Test instrumentation, including a temporary pressure gauge, is
installed in the test line branching from the other side of the second check valve and the leakage
is checked.

Impact on DCD

There is no impact on the DCD.

Impact on R-COLA

There is no impact on the COLA.

Impact on S-COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11/02/2011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/5/2011

QUESTION NO. RAI 03.09.06-61:

This question is a follow-up to question 03.09.06-23, RAI 288-2274.

In RAI 03.09.06-23, the NRC staff requested that the US-APWR design certification applicant
address several findings from the staff review comparing US-APWR DCD Tier 2, Table 6.2.4-3,
"List of Containment Penetrations and System Isolation Positions," and Table 3.9-14. The NRC
staff has identified the following supplemental information requests based on its review to the
response to RAI 03.09.06-23:

Table 6.2.4-3 included containment isolation valves FSS-VLV-001, 003, and 006; FSS-
MOV-004; CAS-VLV-101 and 103; RMS-VLV-005; RMS-MOV-001, 002, and 003; IGS-
AOV-001 and 002; and LTS-VLV-001 and 002, which were not listed in Table 3.9-14. In
its RAI response, the applicant indicated that these valves would be included in the DCD.
The staff has found the valves to be included in Revision 2 (and Revision 3) to US-APWR
DCD Tier 2, Table 3.9-14, with the exception of FSS-VLV-001. As Supplement 1 to RAI
03.09.06-23(c), the staff requests that the applicant clarify the specification of FSS-VLV-
001 in Table 3.9-14.

Table 6.2.4-3 did not include units for the operating time for the containment isolation
valves. In its RAI response, the applicant indicated that units for closure time will be
included in Table 6.2.4-3. As Supplement 1 to RAI 03.09.06-23(e), the staff requests that
the applicant clarify the specification of the stroke time units in Table 6.2.4-3.

ANSWER:

The valve tag number for FSS-VLV-001 was changed to FSS-AOV-001 in US-APR DCD Tier 2,
Revision 3 Table 3.9-14. That revision reflects the correct designation.

The stroke time units in US-APR DCD Tier 2, Revision 3 Table 6.2.4-3 are seconds. The Table
6.2.4-3 column for "Valve Closure" will be revised to "Valve Closure (seconds)".
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Impact on DCD

US-APWR DCD Tier 2, Revision 3, Table 3.9-14 will be revised to reflect the changes noted
above and in the attached markup. (See Attachment-1.)

Impact on R-COLA

There is no impact on the COLA.

Impact on S-COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11/02/2011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/5/2011

QUESTION NO. RAI 03.09.06-62:

This question is a follow-up to question 03.09.06-24, RAI 288-2274.

In RAI 03.09.06-24, the NRC staff requested that the US-APWR design certification applicant
provide additional information on the design and operation of the essential service water system
described in US-APWR DCD Tier 2, Section 9.2.1, "Essential Service Water System,", and the
need for pressure relief devices in the system. In its RAI response, the applicant stated that the
essential service water system is designed to withstand maximum operating pressure, taking into
account maximum pump discharge and static head in the system. Therefore, the applicant did not
plan to include pressure relief devices in the essential service water system. As a follow-up to RAI
03.09.06-24, the staff requests that the applicant clarify the potential for thermal expansion and
the possibility of system or component damage due to thermal expansion effects.

ANSWER:

The Essential Service Water (ESW) inlet line and the ESW outlet line of CCW HXs and Chiller
Units have manual valves that are locked open. When maintenance is performed on these
components, the relevant component (i.e., a CCW HX or a Chiller unit) is isolated at its "cooled"
side (i.e., CCW side or Chilled water side) by closing valves at forward and backward of the
relevant component, then, the ESWS side of the relevant component is isolated by closing valves
provided at forward and backward of the relevant component after temperature indication of the
ESW outlet line equals to temperature indication of the ESW inlet line. The temperature of the
ESWS side does not increase when the valves at forward and backward at the ESWS side are
closed because of no heat input from CCWS side to ESWS side.

Impact on DCD

There is no impact on the DCD.
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Impact on R-COLA

There is no impact on the COLA.

Impact on S-COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11/02/2011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 81512011

QUESTION NO. RAI 03.09.06-63:

This question is a follow-up to question 03.09.06-34, RAI 288-2274.

In RAI 03.09.06-34, the NRC staff requested that the US-APWR design certification applicant
provide additional information regarding valves EWS-VLV-502A to D, and 602A to D that are
listed in Table 3.9-14 but not in Revision 0 to US-APWR DCD Tier 1, Table 2.7.3.1-2, "Essential
Service Water System Equipment Characteristics." In its RAI response, the applicant stated that
Table 2.7.3.1-2 would be revised to include the applicable information for the subject valves.
Subsequently, Revision 2 to US-APWR DCD Tier 1, Table 2.7.3.1-2 includes EWS-VLV-502A to
D, and 602A to D, and their applicable performance characteristics as indicated in the RAI
response (with the exception of Class 1 E and harsh environment qualification). In addition,
Revision 3 to US-APWR DCD Tier 1, Table 2.7.3.1-2 does not include EWS-VLV-602A to D. As a
follow-up to RAI 03.09.06-34, the NRC staff requests that the applicant provide the basis for the
provisions for EWS-VLV-502A to D, and 602A to D in US-APWR DCD Tier 1, Table 2.7.3.1-2.

ANSWER:

The EFWP motor cooling method was changed from water-cooling to air-cooling after submittal of
the RAI 03.09.06-34 response; therefore, valves EWS-VLV-602A to D were deleted from the
ESWS as shown on Figure 9.2.1-1, "Essential Service Water System Piping and Instrumentation
Diagram" of US-APWR DCD Tier 2, Revision 3, and also from US-APWR DCD Tier 1, Revision 3,
Table 2.7.3.1-2 and from US-APWR DCD Tier 2, Revision 3, Table 3.9-14.

EWS-VLV-502A through -502D remain in the system, and are included in US-APWR DCD Tier 1,
Table 2.7.3.1-2, Revision 3, and US-APWR DCD Tier 2, Revision 3, Table 3.9-14.
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Impact on DCD

There is no impact on the DCD.

Impact on R-COLA

There is no impact on the COLA.

Impact on S-COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11/02/2011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/5/2011

QUESTION NO. RAI 03.09.06-64:

This question is a follow-up to question 03.09.06-36, RAI 288-2274.

In RAI 03.09.06-36, the NRC staff requested that the US-APWR design certification applicant
clarify the ASME OM Code categorization of component cooling water (CCW) valves NCS-MOV-
237A and B and NCS-MOV-232A and B in US-APWR DCD Tier 2, Table 3.9-14 as ASME OM
Category B without leakage criteria. In its RAI response, the applicant indicated that NCS-MOV-
232A and B are used to establish bypass flow and isolate CCW supply headers. Therefore, no
specific maximum amount of seat leakage in the closed position is applied to the valves. The staff
finds the clarification of the OM categorization of NCS-MOV-232A and B to be acceptable. As a
follow-up to RAI 03.09.06-36, the NRC staff requests that the applicant discuss the ASME OM
Code categorization of NCS-MOV-237A and B.

ANSWER:

Valves NCS-MOV-237A and B do not exist in the MHI Component Cooling Water (CCW) system
design and have been identified in error. The CCW system Train A and Train C supply or return
lines of the component cooling water system can be connected by valves NCS-MOV-232A and B
(cross-connection between A-B reactor coolant pump and C-D reactor coolant pump supply line
isolation) and NCS-MOV-233A and B (cross-connection between A-B reactor coolant pump and
C-D reactor coolant pump return line isolation), respectively. The staff found the clarification of
the OM categorization of NCS-MOV-232A and B to be acceptable. The basis for the ASME Code
categorization for NCS-MOV-233A and B is similar. The function of valves NCS-MOV-233A and
B is to establish flow bypass. Normally the train A and C CCW return lines are isolated from each
other by normally closed valves. In the case of failure of one return line, valves NCS-MOV-233A
and B are opened and component cooling water flow is established to both trains from the cross-
connected return lines.

The valves and related piping are seismically-designed and designed as Quality Group C. The
operating pressure of the CCW system is relatively low at 200 psig. The two valves in the line are
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installed in series. Therefore, the valves may leak slightly when closed. No specific maximum
amount seat leakage (limit) in the closed position is applied to the valves. The valves are
therefore categorized as IST Category B valves.

US-APWR DCD Tier 2, Revision 3, Table 3.9-14 will be revised to correct the description of
valves NCS-MOV-232A and B (supply line isolation rather than return line isolation).

Impact on DCD

US-APWR DCD Tier 2, Revision 3, Table 3.9-14 will be revised to reflect the changes noted
above and in the attached markup. (See Attachment-1.)

Impact on R-COLA

There is no impact on the COLA.

Impact on S-COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/5/2011

QUESTION NO. RAI 03.09.06-65:

This question is a follow-up to question 03.09.06-40, RAI 288-2274.

In RAI 03.09.06-40, the NRC staff requested that the US-APWR design certification applicant
discuss prevention of backflow-induced flooding for equipment and floor drainage systems
described in US-APWR DCD Tier 1, Section 2.7.6.8, "Equipment and Floor Drainage Systems."
In its RAI response, the applicant stated that the engineered safety feature (ESF) equipment
rooms have isolation valves installed in the drain piping preventing in-flow of water into the room
by means of the floor drains. It was further noted the isolation valves are normally closed and
thus no active operation is necessary for the valves to perform their function. The potential
differential pressure across the valves would be low, thus leakage past the closed isolation valve
would be minimal. For these reasons, the applicant determined that no IST requirements apply to
the ESF room drain isolation valves. As a follow-up to RAI 03.09.06-40, the NRC staff requests
that the applicant address whether opening these valves manually is a credited safety function
and clarify whether the valves should be included in the IST program.

ANSWER:

US-APWR DCD Tier 2, Revision 3, Subsection 9.3.3.1.1 "Safety Design Bases" states in part that
the drain systems from ESF equipment rooms are designed to prevent flooding due to backflow
by the virtue of the difference in elevation between the ESF rooms and the collection sump. The
R/B equipment and floor drainage piping are arranged so that any ESF equipment room leakage
does not penetrate into other ESF equipment rooms. Discharge from each ESF equipment room
is drained by gravity to either of the R/B sump tanks. The drainage piping from each ESF room is
equipped with a normally closed, manually operated valve, which is located outside the
equipment room. This manual valve is the same as the isolation valve installed in the drain piping,
preventing in-flow of water into the engineered safety features (ESF) room by means of the floor
drains. The safety function of this normally closed manual valve is to prevent flooding of an ESF
room due to backflow. Opening the valves manually is not a credited safety function. The valves
will be opened as necessary during maintenance of the ESF equipment.
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Impact on DCD

There is no impact on the DCD.

Impact on R-COLA

There is no impact on the COLA.

Impact on S-COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11/02/2011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/5/2011

QUESTION NO. RAI 03.09.06-66:

This question is a follow-up to question 03.09.06-43, RAI 288-2274.

In RAI 03.09.06-43, the NRC staff requested that the US-APWR design certification applicant
provide additional information regarding whether the US-APWR DCD in Tier 2, Section
3.9.3.4.2.9, "Snubber Examination and Testing," and Section 3.9.6.4, "IST Program for Dynamic
Restraints," will provide a full description of the IST program for dynamic restraints, or will specify
that the COL applicant will need to supplement the US-APWR DCD to provide a full description of
the IST program for dynamic restraints as part of the COL application. In its RAI response, the
applicant noted that, as indicated in its letter dated November 7, 2008, the DCD would be revised
to expand the description of the IST program for dynamic restraints in DCD Tier 2, Section 3.9.6.4,
including new Sections 3.9.6.4.1 through 3.9.6.4.4. In addition, the applicant noted that COL
Information Item COL 3.9(6) in Section 3.9.9 would be modified to require the COL applicant to
provide the IST program plan for dynamic restraints in accordance with Nonmandatory Appendix
A, "Preparation of Test Plans," to the ASME OM Code. Subsequently, Revision 2 (and Revision
3) to US-APWR DCD Tier 2, Section 3.9.6.4 included these modifications.

As a follow-up to RAI 03.09.06-43, the staff requests that the applicant provide additional
information regarding compliance of the IST program for dynamic restraints in the US-APWR
design with the requirements of the ASME OM Code, Subsection ISTD. For example, the staff
requests that the applicant clarify whether the DCD is intended to fully describe the IST program
for dynamic restraints as discussed in SECY-05-097, or that the COL applicant must fully
describe the IST program for dynamic restraints in accordance with the requirements in ASME
OM Code, Subsection ISTD. The staff also requests that the applicant clarify the statement in
DCD Tier 2, Section 3.9.6.4 that the COL applicant is to provide the IST program plan for
dynamic restraints in accordance with Nonmandatory Appendix A to the ASME OM Code, which
only applies to test plans rather than the program description. This statement also needs to be
clarified in COL Information Item COL 3.9(6).
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ANSWER:

US-APWR DCD Tier 2, Revision 3, Subsection 3.9.6.4 will be revised to fully describe the IST
program for dynamic restraints used in the US-APWR.

The statement in DCD Tier 2, Revision 3, Subsection 3.9.6.4 that the COL applicant is to provide
the IST program plan for dynamic restraints in accordance with Nonmandatory Appendix A to the
ASME OM Code will be deleted since the full program will be described in the DCD.

Section 3.9.9, "Combined License Information," Item COL 3.9(6), will be revised to delete the
requirement that the COL applicant is to provide the program plan for IST of dynamic restraints in
accordance with Nonmandatory Appendix A of ASME OM Code. See Response to RAI 03.09.06-
68.

See the attached markup for the proposed changes.

Impact on DCD

US-APWR DCD Tier 2, Revision 3, Subsection 3.9.6.4 and 3.9.9 will be revised as described in
the response and as indicated on the enclosed markup. (See Attachment-1.)

Impact on R-COLA

R-COLA will be revised to delete COL applicant response to the deleted COL action item that will
be deleted from the DCD.

Impact on S-COLA

S-COLA will be revised to delete COL applicant response to the deleted COL action item that will
be deleted from the DCD.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

11/02/2011

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/5/2011

QUESTION NO. RAI 03.09.06-67:

This question is a follow-up to question 03.09.06-47, RAI 288-2274.

In RAI 03.09.06-47, the NRC staff requested that the US-APWR design certification applicant
clarify the plans regarding relief from the ASME OM Code. In its RAI response, the applicant
provided a planned modification to Section 3.9.6.5 to indicate that relief from the testing
requirements of the ASME OM Code will be requested when full compliance with the
requirements of the ASME OM Code is not practical. Subsequently, Revision 2 (and Revision 3)
to US-APWR DCD Tier 2, Section 3.9.6.5 includes this modification. The staff notes that US-
APWR DCD Tier 2, Section 3.9.6.5 does not address alternatives to the ASME OM Code. As a
follow-up to RAI 03.09.06-47, the NRC staff requests that the applicant clarify alternatives
planned to the ASME OM Code, such as implementation of Code Cases.

ANSWER:

At the present time, MHI has not identified any need for alternatives to the ASME OM Code (or
the optional ASME Code Cases listed in RG 1.192 that is incorporated by reference in paragraph
(b) of 10 CFR 50.55a). If in the future, full compliance with the requirements of the ASME OM
Code, or the accepted alternative Code Cases, is not practical, MHI will revise US-APR DCD Tier
2, Subsection 3.9.6.5 to include the alternative(s).

Impact on DCD

There is no impact on the DCD.

Impact on R-COLA

There is no impact on the COLA.

Impact on S-COLA
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There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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11/02/2011

US-APWR Design Certification
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Docket No. 52-021

RAI NO.: NO. 801-5897 REVISION 3

SRP SECTION: 03.09.06 - Functional Design Qualification and Inservice
Testing Programs for Pumps, Valves, and Dynamic
Restraints

APPLICATION SECTION: 3.9.6

DATE OF RAI ISSUE: 8/5/2011

QUESTION NO. RAI 03.09.06-68:

This question is a follow-up to question 03.09.06-48, RAI 288-2274.

In RAI 03.09.06-48, the NRC staff requested that the US-APWR design certification applicant
revise the DCD to specify that the COL applicant must provide a full description of the IST
operational program for pumps, valves, and dynamic restraints, and MOV testing operational
program. In its RAI response, the applicant stated that its response to RAI 03.09.06-07 clarified
that the COL applicant must provide a full description of the IST program for pumps, valves, and
dynamic restraints. Subsequently, Revision 2 (and Revision 3) to US-APWR DCD Tier 2, Section
3.9.9 specifies in COL Information Item 3.9(8) that the COL applicant must provide a full
description of the IST program plan for pumps, valves, and dynamic restraints. However, COL
Information Item 3.9(6) specifies that the COL applicant must provide an IST program plan for
dynamic restraints in accordance with Nonmandatory Appendix A to the ASME OM Code. As a
follow-up to RAI 03.09.06-48, the NRC staff requests that the US-APWR design certification
applicant clarify whether it intends that the US-APWR DCD provide a full description of the IST
program for pumps, valves, and dynamic restraints. The staff also requests that the applicant
clarify the intent of the reference to Nonmandatory Appendix A to the ASME OM Code in COL
Information Item COL 3.9(6), and the reference to a "program plan" rather than a program
description in COL Information Items COL 3.9(6) and COL 3.9(8).

ANSWER:

As stated in the responses to RAls 03.09.06-50, 03.09.06-53, 03.09.06-55, and 03.09.06-66, US-
APWR DCD Tier 2, Revision 3, Subsection 3.9.6.2 through 3.9.6.4 will be revised to fully describe
the IST program for pumps, valves and dynamic restraints used in the US-APWR.

Section 3.9.9, "Combined License Information," Item COL 3.9(6), will be revised to delete the
requirement that the COL applicant is to provide the program plan for IST of dynamic restraints in
accordance with Nonmandatory Appendix A of ASME OM Code; Item COL 3.9(8), will be revised
to delete the requirement that the COL applicant is to provide a full description of their IST
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program plan for pumps, valves, and dynamic restraints. See responses to RAIs 03.09.06-53,
03.09.06-55, and 03.09.06-66.

See the attached markup for the proposed changes.

mpact on DCD

US-APWR DCD Tier 2, Revision 3, Subsections 3.9.6.2 through 3.9.6.4 and 3.9.9 will be revised
as described in the response and as indicated on the enclosed markup. (See Attachment-1.)

Impact on R-COLA

R-COLA will be revised to delete COL applicant response to the deleted COL action item that will

be deleted from the DCD.

Impact on S-COLA

S-COLA will be revised to delete COL applicant response to the deleted COL action item that will
be deleted from the DCD.

Impact on PRA

There is no impact on the PRA.
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lAttachment-I
3. DESIGN OF STRUCTURES, SYSTEMS, US-APWR Design Control Document

COMPONENTS, AND EQUIPMENT

3.9.5.3.12.1 PSI Plan

The PSI plan follows the rules of ASME Code, Section Xl (Reference 3.9-43). Visual
inspection of parts subject to wear and galling are examined before and after hot
functional testing. In addition, critical welds are also examined for any evidence of cracks.

3.9.5.3.12.2 ISI Plan

The ISI plan follows the rules of ASME Code, Section Xl (Reference 3.9-43).

3.9.6 Functional Design, Qualification, and Inservice Testing Programs for
Pumps, Valves, and Dynamic Restraints

This section describes the functional design and aualification provisions and inservice DCD_03.09.
testing (IST) programs for certain safety-related pumps. valves, and dynamic restraints 06-51

DCD_03.09.(i.e.. those safety-related pumps. valves and dynamic restraints tvpically designated as 06-52
Class 1. 2. or 3 under Section III of the ASME Code) to ensure that they will be in a state
of ogerational readiness to perform their safety functions throughout the life of the olant.

The regulatory requirements associated with this subsection include 10 CFR 50.55a
(Reference 3.9-29). 10 CFR 50, General Design Criteria (GDC) 1. 2.4. 14, 15. 37.40.43,
46, 54, Appendix A (Reference 3.9-28). 10 CFR 50 Appendix B. 10 CFR 50.55a(c)-(e)
(Reference 3.9-29). 10 CFR 50.55a(f) (Reference 3.9-29). 10 CFR 50.55a(b)(3)(ii)
(Reference 3.9-29). 10 CFR 52.47(b)(1) (Reference 3.9-31). and 10 CFR 52.80(a)
(Reference 3.9-32).

The US-APWR design for safety-related pumos. valves, and dynamic restraints
designated as Class 1. 2. or 3 meets the GDC in the following respects:

" GDC 1 as it relates to pumps. valves, and dynamic restraints being designed.
fabricated, tested, and inspected to guality standards commensurate with the
importance of the safely functions to be performed. This is accomplished by using
recognized guality codes. standards. and design criteria that comply with the
requirements of 10 CFR 50.55a.

" GDC 2 as it relates to Dumps. valves, and dynamic restraints to withstand the
effects of natural phenomena combined with the effects of normal and accident
conditions. The safety-related SSCs are designed either to withstand the effects
of natural phenomena without the loss of the capability to perform their safety
functions. or are designed such that their response or failure will be in a safe
condition. The nature and magnitude of the natural phenomena considered in the
design of the plant are discussed in Chaoter 2.

" GDC 4 as it relates to designing pumos. valves, and dynamic restraints to
accommodate the effects of and to be compatible with the environment conditions
associated with normal operation, maintenance, testina, and postulated
accidents. The safety-related SSCs are designed to accommodate the effects of.
and to be compatible with. the environmental conditions associated with the
normal operation, maintenance, testing. and oostulated accidents, including
LOCAs. Criteria are presented in Chapter 3. and the environmental conditions are
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3. DESIGN OF STRUCTURES, SYSTEMS, US-APWR Design Control Document
COMPONENTS, AND EQUIPMENT

described in Section 3.11. These SSCs are adequately protected against dynamic DCD_03.09.
effects, including the effects of missiles. pipe whipping, and discharging fluids, that 06-51
may result from eguipment failures and from events and conditions outside the DCD_03.09.

nuclear Dower plant. Details of the design, environmental testing, and 06-52

construction/fabrication of safety-related SSCs are provided in Chapters 3. 5. 6. 7.
8. 9. and 10. The leak-before-break (LBB) evaluation of Section 3.6 identifies the
design requirements for the Piping that are excluded from consideration of Pipe
rupture due to dynamic effects from postulated pipe failure accidents.

GDC 14 as it relates to designing pumps. valves, and dynamic restraints that form
the reactor coolant boundary so as to have an extremely low probability of
abnormal leakage, rapidly propagating failure, and gross rupture. The RCPB is
designed to accommodate the system pressures and temperatures attained under
the expected modes of plant operation, including anticipated transients. with
stresses within applicable limits. Consideration is given to loadings under normal
operating conditions and to abnormal loadings, such as seismic loadings, as
discussed in this chapter.

GDC 15 as it relates to pumps, valves, and dynamic restraints that form the
reactor coolant system being designed with sufficient margin to ensure that the
design conditions are not exceeded. Steady state and transient analyses are
performed to assure that RCS design conditions are not exceeded during normal
operation. Additionally. RCPB components have a large margin of safety based
on the application of proven materials and design codes, the use of proven
fabrication techniques, the non-destructive shop testing, and the integrated
hydrostatic testing of assembled components.

GDC 37 as it relates to designing the emergency core cooling to permit periodic
functional testing to ensure the leak tight integrity and performance of its active
components. Preoperational performance tests of the ECCS comlonents are
performed by the manufacturer. Initial system hydrostatic and functional flow tests
demonstrate structural and leak-tight integrity of components and proper
functionina of the system, Thereafter. periodic tests demonstrate that comoonents
are functioning properly.

GDC 40 as it relates to desianing periodic functional testing of the containment
heat removal system to ensure the leak tight integrity and performance of its
active components. The CSS is designed to permit periodic testing to assure the
structural and leak-tight intearity of CSS components and to assure the operability
and performance of the active components of the system. All active components
of the CSS. including the delivery piping up to the last powered valve before the
spray nozzle, have the capability to be tested during reactor power operation. A
minimum flow path return to the pump suction line is used for pump tests during
normal operation. Full flow gum2 performance testing is conducted during plant
shutdown conditions.

" GDC 43 as it relates to designina the containment atmospheric cleanup systems
to permit periodic functional testing to ensure the leak tight integrity and the
performance of the active components. The discussion of GDC 40 demonstrates
the testability, and therefore, the operability and performance of the CSS.
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" GDC 46 as it relates to designing the cooling water system to permit periodic DCD_03.09.
functional testina to ensure the leak tight integrity and performance of the active 06-51
components. The CCWS and the ESWS operate continuously during normal plant DCD_03.09.
operation and shutdown, under flow and pressure conditions that approximate 06-52
accident conditions. These operations demonstrate the operability, performance.
and structural and leak-tight integrity of all cooling water system components.

" GDC 54 as it relates to designing piping systems penetrating containment with the
capability to test periodically the ooerability of the isolation valves and determine
valve leakaae acceptability. Piping that penetrates the containment has been
equipped with test connections and test vents or has other provisions to allow
periodic leak-rate testing to assure that leakage is within the acceptable limit as
defined by the technical specifications of Chapter 16. which are consistent with 10
CFR 50. Appendix J (Reference 3.1-13). as described in Chapter 6.

Other DCD sections that interface with this section are:

" Section 3.2.2 addresses the classification system and guality group for pumps
and valves.

" Section 3.9.2 addresses dynamic testing and analysis of safety-related pumps.
valves, and snubbers,

* Section 3.9.3 addresses the structural design of safety-related pumps. valves,
and snubbers.

" Section 3.10 addresses the seismic and dynamic gualification of safety-related
pumps and valves.

" Section 3.11 addresses the environmental gualification of safety-related pumps
and valves.

" Section 3.12 addresses the design and leak testing provisions of pressure
retaining systems and components that interface with the reactor coolant system
as part of the primary review responsibility for intersystem loss-of-coolant
accidents.

" Section 3.13 addresses programs for ensuring bolting and threaded fastener
adeauacy and integrity.

" Section 5.2.2 addresses the valves specified for overpressure protection of the
reactor coolant pressure boundary.

" Section 5.4.7 and Section 6.3 address residual heat remove and emergency core
cooling systems Piping. respectively that is connected to the reactor coolant
system and is subject to thermally stratified flow, thermal striping, and/or thermal
cyclic effects.

" Section 6.2.1.2 addresses the analyses of subcomoartment differential pressures
resulting from postulated piPe breaks.
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" Section 9.2.1 and 9.2.2 address surveillance, testing, inspection, and DCD_03.09.
maintenance programs of essential service water and component cooling 06-51
systems. DCD_03.09.

06-52
" Section 10.3 addresses the number and size of valves specified for the main

steam suplle system,

" Section 14.2 addresses oreoperational and initial startuD testing for systems that
contain safety-related pumps. valves, and dynamic restraints.

" Section 17.6 describes the proaram for implementation of the Maintenance Rule
for systems that contain safety-related pumps. valves, and dynamic restraints.

ASME Code, Section III, Class 1,2 and 3 safety-related pumps, valves and dynamic
restraints that are required to perform a specific function in shutting down the reactor to a
safe-shutdown condition, in maintaining the safe-shutdown condition, or in mitigating the
consequence of an accident, are subjected to IST to assess and verify operational
readiness as set forth in 10 CFR 50.55a(f) (Reference 3.9-29) and ASME OM Code
(Reference 3.9-13). The US-APWR will be designed to allow accessibility for the IDCD_03.09.
performance of IST activities for safety-related pumps. valves, and dynamic restraints. 106-51

1 DCD_03.09.
06-52

The pumps covered in the IST Program are those pumps that are provided with an

emergency power source and required to perform a specific function in shutting down a
reactor to a safe-shutdown condition, in maintaining the safe-shutdown condition, or in
mitigating the consequence of an accident.

The US-APWR utilizes the ASME OM Code, 2004 Edition through the 2006 Addenda (or DCD_03.09.
the optional ASME Code Cases listed in NRC RG 1.192 that is incorporated by reference 0650
in oaragraoh (b) of 10 CFR 50.55a. subiectto the applicable limitations and modifications)
(Reference 3.9-13) for developing the IST Program for ASME Code, Section III, Class 1,
2 and 3 safety-related pumps, valves and dynamic restraints. The COL Applicant is to
admin•itFativoly t•r, O. the cdition and addoend to be used for the 1ST program plan, and. DCD_03.09.
to pro..do a full deccripA.1 . Of t F IrST p..ogrA plAn ,1 F PUMPS, alyo. , an. d dynam;i 06-53

Fe..F.iRtsadministrativelv control the IST program for pumps. valves and dynamic 06-55

restraints and to control the ASME OM Code edition and addenda to be used for the IST
program.

It should be noted that the requirements of system pressure test Der ASME Code. Section DCD_03.09.
Xl. Section IWA 5000 (Reference 3.9-43) that verify the system pressure boundary 06-51

DCD_03.09.integritv are Part of the ISI Program and are not Dart of this IST Program. 06-52

As reguired by 10 CFR 50.55a(f) (Reference 3.9-29). ASME Code, Section III. Class 1. 2
and 3 safety-related pumps, valves and dynamic restraints are incorporated into a 120-
month interval IST Program that is in compliance with the reguirements of the latest
edition and addenda of the OM Code 12 months before initial fuel load. The requirements
for the IST Proaram are included in Technical Specification Subsection 5.5.8 of Section
5.5. Programs and Manuals.

The IST Proaram is also used for the reguired preservice (base line) testing of ASME
Code. Section III. Class 1. 2. and 3 safety-related pumps. valves and dynamic restraints.
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Relief reauests from any of the applicable ASME OM Code test requirements are
documented in the IST Proaram. includina iustification and proposed alternative of
test(s)/examination(s) that assess operation readiness of the impacted pumps, valves, or
dynamic restraints.

3.9.6.1 Functional Design and Qualification of Pumps, Valves, and Dynamic
Restraints

IST of ASME Codo, Soetion 111, Glass 1, 2, and 3 pumps, val... and dynami• c rc.St•rai ic
pecfefmnd in accordancc with the ASME OM Codo and applicablc addonda, as roguwiro
by 10 CFR n .. 5a(f), .... pt wh,., . po.eft roiof has boon . .ant.d by the NRC in
accordanco with 10 CFR 50.55a(D. The IST programA ascoccoc and Yorifioc oporational
rcadinocc included in Yariouc coctionc of the ASME OM Codo as follow:

*Requ1Feiromotc for IST of.pmp aro icoporatod in .ISB

" RlquircmcItI fo r ST of valvcc aIo IncIrporatl In ISTCI.

*Requiromontc for IST of proccuro roliof valvoc Weo incorpoatod in Appondix 1.

* Roquiremcntc for IST of dynamic roctraintc arW ineorporatcd in ISTD.

Tho variouc pFBYicionc for testing pumps, .alvcc, and dynami6c ictaintc arc incorpeat•d
into tho design of the US APWR. Thoco 3r, ocad roqu..omcnt. arc dis".. . d in
Serties 3.10 of the DCD.

it chould 198 notod that the ruimntc of system proccuro toct per ASME Codo, Soction
Xl, Soctien IWA 5000 (Rfrnc3. 13) that YBrif,' tho cyctom proccuro boundary-
integrity aro part of the 16i ProgrBam and are not part of this 1ST Program.

As required by the 10 GFR 50.66a(f) (Reference 3.0 20), ASME Cede, Section 111, Clacc
1, 2 and 3 safety related pumps, valvec and dynamic rectraint arFncroated in
120 meonth i- tc;al 1ST- Pffoirai Plan that i• • n c .mpliance with the c, ,uementc.f the
ilatoct editi• n and addenda of the OM Code, 12 mrentVhcl V h.,• before initial fuel lead and, in
oomplianee with plant, Technical Specifipatine% and this DCD. The roquiroen~etc for the
IST ProgramA are included in Technical Specification Subccctien 5.5.8 of Soetien 59.6,
PrOgramc and Manuals.

The IST ProgramR Plan ic alco Used for the required pfryeservc (base line) tecting of-
AGME Code, Section WI, Glass 1, 2, and 3 cafet related pumps, valvoc and dynamic

Relief roquoctc from any of the applicable ASME OM Code tect requireFmonFtc are
documented in the IST ProgramR Plan, inciuding juctiflcation and proposed alternlatiye of
tcct(s)!oxarninatien(c) that assess operaition roadinczcs of the impacted pumps, valves, or
dynamic rectraintc.-The functional design and qualification of safety-related p2umus.
valves, and dynamic restraints (snubbers) is to be performed in accordance with ASME
QME-1-2007. "Qualification of Active Mechanical Equipment Used in Nuclear Power
Plants" (Reference 3.9-66). as endorsed in RG 1.100. Revision 3. "Seismic Qualification
of Electrical and Active Mechanical Equipment and Functional Qualification of Active
Mechanical Equipment for Nuclear Power Plants" (Reference 3.9-1 6).

TIer1 23 r •,•• •-~ • • 3•;.9-8 • 5 ,Re• = :; • R4;••

DCD_03.09.
06-51
DCD_03.09.
06-52

DCD_03.09.
06-49
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The functional design and qualification of safety-related pumps. valves, and snubbers DCD_03.09.
includes the following: 06-51

DCD_03.09.
* Safety-related 0UmD. valve, and piping designs include provisions to allow testing 06-52

of pumps and valves at the maximum flow specified in the plant accident
analyses.

" Functional desian and aualification of each safety-related pump and valve is
performed such that each pump and valve is caoable of performing its intended
function for a full range of system differential pressure and flow, ambient
temperatures. and available voltage (as applicable) under conditions ranging from
normal operating to design-basis accident.

" The US-APWR design provides ready access to SSC to facilitate comprehensive
testina usina currently available eguipment and techniques. Accessibility
incorporated into the design complies with the requirements of the ASME OM
Code and 10 CFR 50.55a(f). System design incorporates provisions, including
alternate flow oaths and required instrumentation, to allow full flow testing of
Dumos under the IST program. The design also incorporates provisions to permit
ready IST of valves.

* The Drovisions for the design and aualification of snubbers are provided in Section
3.9.3. Snubbers in safety-related systems include provisions to allow access for
IST orogram activities.

" The design and installation of safety and relief valves is described in Section
3.9.3.

" The seismic and dynamic qualification of mechanical and electrical equipment is
described in Section 3,10.

" Section 3.11 addresses the environmental qualification of safety-related pumps
and valves.

" Safety-related valves that are Dart of the RCPB are designed and tested such that
these valves will not experience any abnormal leakage, or increase in leakage,
from their loading.

" Pumps, valves, and snubbers are designed with sufficient margin to demonstrate
that the design conditions are not exceeded,

* Pump motors are designed to tolerate anticipated freauency and voltage
variations due to degraded electrical power supply line conditions.

For procured equipment, the design and acceptance criteria for the equipment functional
qualification are required to be specified in the purchase specifications which are part of
the ourchase order. The applicable level of quality assurance and documentation is also
required to be specified. The vendor is required to submit a qualification Dlan/Drocedure
for review and approval orior to performing the test and/or analysis. as required. Submittal
of existing documentation is acceptable if documentation is provided correlating the
existina data with the requirements in the purchase order. The vendor is to submit the
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final qualification documentation, in the form of an equipment qualification reoort (EQR). DCD_03.09.
for review and approval prior to acceptance of the equipment. The EQR is to contain the 06-51
information identified in Section 3.9.6.1. as required, to confirm that the qualification of DCD_03.09.
the equipment meets the purchase specifications. 06-52

3.9.6.2 IST Program for Pumps

IST of pumps is performed to determine the operational readiness of the pump safely- DCD_03.09.
related pumps in conformance with the requirements of ASME OM Code subsections 06-53
ISTA and ISTB. The IST of pumpc ic p•ofo...d at the rcguirod ft.qu..y as stated iOn tho
,ST Program. Plan+.Pumos that are ASME Code Section II1. Class 1. 2. and 3. are included
in the program. The DumPs covered in the IST Program are those Qumps that are
provided with an emergency power source and reauired to perform a specific function in
shutting down a reactor to a safe-shutdown condition. in maintaining the safe-shutdown
condition, or in mitigating the consequence of an accident. The IST Program does not
include any non-safety-related Dumrs since these pumps do not perform safety-related
functions. Tcct rcc'-sultc ao oompaod to the octabliched and acccpted prccor.-co
M v o.... V C... moo= , riav-... ; a . .rig v .US" L•,, El F1 r OR =•• Fo ,ig .aVr..'-l atma ca . ., 0 ~ I. .

prFvidcc a detailed licting of cafety rolatd• pumpc in the IST Programn Plan along with the
cp.. pram•t.r.. (flow, difforAntial proccuro, inlet pr....c, ,ibratio napd) and• st
froquency. The 1ST Programn Plan4 for US APWR dooc not einoludc any non safet' rclatod-

pumpccinc these pumps do not por-formf 6af*t rolatod fu notionc.

The OM Code identifies four types of tests, including oreservice. Group A. Group B. and
comprehensive tests. All pumps receive a oreservice test followed on a quarterly basis by
the test associated with the pumo category (Group A test for Group A pumps, and Group
B test for Group B pumPs), and at least once every 2 years by a comprehensive test. A
comprehensive test may also be substituted for a Group A or Group B test. Similarly. a
Group A test may be substituted for a Group B test. and a oreservice test may be
substituted for any inservice test.

Table 3.9-13 provides a listing of the safety-related pumps in the IST Program includinq
tag number, description. 1UmP-type, grouD, required tests (flow, differential pressure, inlet
pressure, vibration, speed), test frequency, and acceptance criteria. The allowable range
for test parameters shall be those specified in the ASME OM Code. except where specific
relief is granted.

Instruments will meet the requirements srecified in the ASME OM Code. subsection
ISTB-3500, consistent with the guidance in NUREG-1482, except where specific relief is
granted.

Test results are compared to the established and accepted preservice reference values,
including the use of instrument range and accuracy.

Relief from the requirements for testing, if required, and the alternative to the tests are
justified and documented in Table 3.9-13.

The COL Applicant is to provide the site-specific, safety-related pump IST parameters
and frequency.
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3.9.6.3 IST Program for Valves

Safety-related valves, and othor coloctcd valyc.including actuating and position
indicating systems, are subject to operational readiness testing in conformance with the
requirements of the ASME OM Code, subsections ISTA and ISTC. IST ef "-l'-e.-

DCD_03.09.
06-55

ui•::c•C uVcr i•ln-• n-i, ,-:,n3nc7 ',c:'--'h:]rIL'''::n uinn ulJuI;I(,fl 'r':iino u'=u.,n,> I ne
valves that are subject to IST include those valves that perform a specific function in
shutting down the reactor to a safe-shutdown condition, in maintaining a safe-shutdown
condition, or in mitigating the consequences of an accident. Safe-shutdown conditions
are discussed in Subsection 7.4.1. In addition, pressure relief devices used for protecting
systems or portions of systems that perform a function in shutting down the reactor to a
safe-shutdown condition, in maintaining a safe-shutdown condition, or in mitigating the
consequences of an accident, are subject to IST.

Valves (including relief valves) subject to IST in accordance with the ASME Code are ] DCD_03.09.
indicated in Table 3.9-14. This table includes the type of testing to be performed and the 06-55

frequency at which the testing should be performed. The tost progra,,m cnforfmc to the DCD_03.09.
r.quireomnts of ASME QM, subsoction ISTo-, to the oitont practlicl. The guidance in 106-55
NRC Generic Letters, and industry and utility guidelines (including NRC Generic Letters
89-04 and 96-05, Reference 3.9-53 and 3.9-54) is else-considered in developing the test I DCD_03.09.
program. Inservice testing incorporates the use of non-intrusive techniques to periodically 06-55
assess degradation and performance of selected valves (e.g., MOVs).

Safety-related check valves with an active function are exercised in response to flow.
Safety-related POVs with an active function are subject to an exercise test and an
operability test. The operability test may be either a static or a dynamic (flow and
differential pressure) test.

Relief from the requirements for testing, if needed, and the alternative to the tests are
justified and documented in Table 3.9-14.

The COL Applicant is to provide type of testing and frequency of site-specific valves

subject to IST in accordance with the ASME Code.

Valve Functions Tested

The IST Program-Pian identifies the specific safety-related valve function(s). The DCD-03.09.
identified safety valve function listed in Table 3.9-14, is a single or a combination of safety 06-55
functions of the following:

* Maintained in closed position (passive valve)

* Maintained in open position (passive valve)

* Change to safety closed position (active valve)

* Change to safety open position (active valve)

* Change to safety throttle flow position (active valve)
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Based on the safety-related functions identified for each valve, the IST is to assess the
operability readiness of the valve to perform its intended safety function. Active valves
include valves that change position to open, change position to closed and/or have a
throttling function. Active valves, which are required to change position to perform their
safety function as defined in the ASME OM Code, include valves that change obturator
(the part of the valve that blocks the flow stream) position to accomplish a safety-related
function(s). Valve function to maintain closed position is designated as passive valve,
however, it is required to be included in the IST Program-PlaR and functionally tested in
accordance with the ASME OM Code requirements.

If upon removal of the actuation power (electrical power, air or fluid for actuation) an
active valve fails to the position associated with performing its safety-related function, it is
identified as "active-to-fail" in Table 3.9-14.

Valve categories are used in determining the type of IST in accordance with the ASME
OM Code. These valves function to include but are not limited to:

" Active or active-to-fail for fulfillment of the safety-related function(s)

" RCS pressure boundary isolation function

" Containment isolation function

" Seat leakage (in the closed position), is limited to a specific maximum amount
when important for fulfillment of the safety-related function(s)

" Actuators that fail to a specific position (open/closed) upon loss of actuating power
for fulfillment of the safety-related function(s)

" Safety-related remote position indication

The ASME IST categories are assigned based on the safety-related valve functions and
the valve characteristics. The following criteria are used in assigning the valves IST
categories in accordance with the ASME OM Code.

" Category A - safety-related valves with safety-related seat leakage requirements

" Category B - safety-related valves requiring IST, but without safety-related seat
leakage requirements

" Category C - safety-related, self-actuated valves (such as check valves and
pressure relief valves)

" Category D - safety-related, explosively actuated valves and non-reclosing
pressure relief devices

Additionally, valves that are included in the IST Program that have position indication are
observed locally during valve exercising to verify proper operation of the position
indication. The frequency for this position indication test is in accordance with ASME OM
Code. Where local observation is not practicable (such as solenoid valves), other
methods are used for verification of valve position indicator operation.

DCD 03.09.
06-55
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3.9.6.3.1 IST Program for MOVs

IST of ASME Section III Class 1, 2, and 3, and safety-related motor-operated valves
(MOVs) is performed in accordance with the ASME OM Code (Reference 3.9-13) and
applicable addenda, as required by 10 CFR 50.55a(f) and 10 CFR 50.55a(b)(3)(ii) DCD_03.09.
(Reference 3.9-29). 10 CFR 50.55a(b)(3)(ii) reauires the establishment of a program to 06-58

periodically verify that safety-related MOVs continue to be caoable of performing their
design basis safety functions. The 1ST program . pt.. the guidanco. of RG 1..1.2
(Refeono 3.0 4 ..) an.d NUREG 11482 cfoPr..... 3.0 6..The IST Program incor orates
ASME Code Case OMN-1 (Reference 3.9-67). ASME OM Code Case OMN-1.
"Alternative Rules for Preservice and Inservice Testing of Certain Motor-Operated Valve
Assemblies in Liaht-Water Reactor Power Plants." allows the use of MOV diagnostic
testing as an alternative to stroke time testing and Dosition indication verification for
certain motor operated valves. Use of this Code Case is authorized by Reaulartor Guide
1.192. "Operation and Maintenance Code Case Acceptability. ASME OM Code"
(Reference 3.9-44). This Reaulatory Guide lists ASME OM Code Cases determined
acceptable for use in IST Proarams by the NRC. The Regulatory Guide is incorporated by
reference in the Code of Federal Regulations 10 CFR 50.55a(b). The Code Case is listed
in Table 2 of this Reaulatorv Guide as a conditionally approved Code Case. A
conditionally approved Code Case may be used without reauest to the NRC provided it is
used with any identified limitations or modifications. The stipulations listed in Table 2
include the following:

" The adeauacv of the diagnostic test interval for each motor-operated valve (MOV)
must be evaluated and adiusted as necessary but not later than 5 years of three
refueling outages (whichever is longer) from initial imDlementation of OMN-1.

" When extendina exercise test intervals for hiah risk MOVs beyond a quarterly
freguency, ensure that the Dotential increase of Core Damage Freauencv (CDF)
and risk associated with the extension is small and consistent with the intent of the
Commission's Safety Goal Policy Statement.

" When apDoving risk insights. MOVs must be categorized according to their safety
significance using the methodology described in Code Case OMN-3 or use other
MOV risk ranking methodologies accepted by the NRC on a plant specific or
industry-wide basis.

The IST Program for MOVs also incoroorates the guidance of NUREG-1482 (Reference
3.9-60').

Testing is required except where specific relief has been granted by the NRC. In addition
to the above, MOVs are inservice tested in accordance with the requirements of Generic
Letter 96-05 (Reference 3.9-54) to permit periodic assessment of valve operability at the
prescribed frequency. Generic Letter 96-05 supersedes Generic Letter 89-10 (Reference
3.9-55) and its supplements with regard to MOV periodic performance verification. The DCD_03.09.
MOV Program utilizes guidance from the Joint Owners Group MOV Periodic Verification 06-58
study, MPR 2524-A (November 2006) (Reference 3.9-61j).

The MOV testing program requires either in-plant valve operation or prototype valve
testing at system flow and pressure, or system differential pressure to verify correct MOV
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actuator sizing and control settings. This MOV periodic verification program addresses
the various requirements, such as, maximum torque and thrust, margins for degraded
conditions, degraded voltage, control switch repeatability, load sensitive MOV behavior,
etc. The available motor output is determined based on motor capabilities at design basis
conditions. These conditions include, rated motor start torque; minimum voltage
conditions; elevated ambient temperature conditions; and operator efficiency. The-MOV DCD_03.09.

Program. utilizos guidanco from, Gono.i•c. Lot. 96 06 and tho Jeont .woR.. Group MO\ 06-58

, Ro,,o , vori!: ,,atlon ltudy, MP( 2624 A\ (Iovomolo, 2906) (oRe, ,,no 3.9 6 i.

Testing also includes remote position-indications tests, leakage tests, and exercise tests.
Valves with position indicators that are included in the IST program are observed locally
during valve exercising to verify that the indicators are operating correctly. Where local
observation is not Dractical. other methods are used to verify correct valve position
indicator ooeration. Safety-related valves with seat leakage limits are tested to verify that
leakaae does not exceed allowable limits. This testing includes valves that isolate piping
and lines that Penetrate containment: these valves are tested in accordance with 10 CFR
50. Appendix J. Most valves are tested individually as a Part of the Tvye C testing,
depending on the valve function and configuration. Safety-related MOVs are exercised
periodically, and generally undergo full-stoke exercise testing guarterly. Measuring stroke
time is not a separate inservice test, but is done as part of periodic testing. If it is
impractical to exercise a valve during plant operation, the valve may be full-stroke tested
durina cold shutdowns. Valves that operate during normal plant operation and at a
freguency that satisfies exercising reguirements need not be additionally exercised,
provided that IST-reguired observations are made at intervals no greater than that
specified in the IST Program,

Retesting MOVs to verify functionality is required after valve or valve-actuator
maintenance. The extent of retesting depends upon the type of maintenance performed.
MOV testina is incorporated into the initial plant startup test program (refer to Section
14.2). Containment isolation valve (CIV) leak rate test frequency is addressed in Section
6.2.6.

Acceptance criteria for successful completion of the IST of MOVs includes the following:

" Consistent with the safety function, the valve fully opens and/or the valve fully
closes or both. Diagnostic equipment indicates hard seat contact.

" The testing demonstrates adequate margin with respect to the design basis,
including consideration of diagnostic eguipment inaccuracies, degraded voltage,
control switch repeatability, load sensitive MOV behavior, and margin for
dearadation

" The maximum toraue and/or thrust (as applicable) achieved by the MOV, allowing
sufficient margin for diagnostic eguipment inaccuracies and control switch
reoeatability. does not exceed the allowable structural and undervoltage motor
capability limits for the individual parts of the MOV.

Valves that fail to meet their respective acceptance criteria are declared inoperable.

Tier 2 3.9-91 Re~R4
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Prior to power operation, a design basis verification test is performed on each active MOV
to verify the capability of each valve to meet its safety-related design basis requirements.
The test is performed at conditions that are as close to design basis conditions as
practicable. The test results are used along with valve preservice tests to develop the
initial (periodic verification) testing frequency for each active MOV.

The preservice test program for MOVs is conducted in accordance with the ASME OM
Code (Reference 3.9-13), ISTC 3100, under conditions as near as practical to those
expected during subsequent IST. The interval between testing to demonstrate continued
design basis capability does not exceed five years or three refueling outages, whichever
is longer.

In some cases, the valves are tested on a less frequent basis since it is not practicable to
exercise the valve during plant operation. If an exception is taken to performing ASME
OM Code test frequency such as full-stroke exercise testing of a valve, then full-stroke
testing is performed during cold shutdown condition on a frequency that is not more often
than required by the ASME OM Code (Reference 3.9-13). If testing is not practicable
during plant shutdown condition, then the full-stroke testing is performed during refueling
outage. The inservice operability testing of some MOVs rely on non-intrusive diagnostic
techniques to permit periodic assessment of valve operability at design basis conditions.

The IST program is to identify MOVs that require non-intrusive diagnostic testing
techniques. The specified frequency of testing using operability of non-intrusive
diagnostic techniques is a maximum of once every 10 years. The initial test frequency is
the longest of every three refueling cycles or five years, until sufficient data exists to
determine a longer test frequency is appropriate, in accordance Code Case OMN-1
(Reference 3.9-67) with GL 96-05 (Reference 3.9-54).

DCD_03.09.
06-58

I DCD 03.09.
06-58

DCD_03.09.
06-58

3.9.6.3.2 IST Program for POVs Other Than MOVs

ASME Code, Section III, Class 1, 2 and 3 safety-related POVs (air operated, hydraulic
operated, solenoid operated) are subject to operational readiness testing in accordance
with the requirements stated in the ASME OM Code. IST of valves assesses operational
readiness including actuating, stroke timing, fail safe, and verification of position
indicating systems. The ability of Dower-operated valves to perform their design-basis
functions is verified either before installation or as part of preoperational testing
performed during the initial plant startur, test program. as described in Section 14.2,

POVc othor thaI n activo MOu V w ro criOd quortorly in acoordonco vith .A.SIu E OMVl
ISTC-. A^ti"c aRd pa....c PO" c upon which .pabilit,' testing or, porfo...fd aro identificdi n Table 3.9-411.Although the design basis capability of active safety-related power-
operated valves is verified as part of the design and gualification process. power-
oDerated valves that Derform an active safety function are tested again after installation in
the plant as reguired, to ensure valve setuD is acceptable to perform their reguired
functions, consistent with valve qualification. These tests, which are typically Derformed
under static (no flow or pressure) conditions, also document the baseline performance of
the valves to support maintenance and trending programs. During the testing, critical
parameters needed to ensure proper valve setuD are measured, Depending on the valve
and actuator type, these parameters include seat load, running torque or thrust, valve
travel, actuator sprino rate. bench set and regulator supply Dressure. Uncertainties

DCD_03.09.
06-59
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associated with performance of these tests and use of the test results (including those
associated with measurement eguipment and potential degradation mechanisms) are
addressed approDriatelv. Uncertainties are considered in the sDecification of acceptable
valve setup parameters or in the interpretation of the test results (or a combination of
both). Uncertainties affecting both valve function and structural limits are addressed.
Installed solenoid-operated valves are tested using Class 1 E electrical power supply
voltage and current to verify they remain caoable of performing their reguired safety
function during design-basis accident conditions.

Additional testing is performed as part of the air-operated valve (AOV) program, which
includes the key elements for an AOV Program as identified in the Joint Owners Group
Air Operated Valve Program Document, (Reference 3.9-62) and the Comments on Joint
Owners' Group Air Operated Program Document (Reference 3.9-63). The AOV program
incorporates the attributes for a successful f~evPQV long-term periodic verification
program, as discussed in RIS 2000-03, Resolution of Generic Safety Issue 158:
Performance of Safety-related Power-Operated Valves Under Design Basis Conditions,
(Reference 3.9-64), by incorporating lessons learned from previous nuclear power plant
operations and research programs as they apply to the periodic testing of AOVs and
other POVs included in the IST program. Key lessons learned that are addressed in the
AOV program include:

* Valves are categorized according to their safety significance and risk ranking.

" Setpoints for AOVs are defined based on current vendor information or valve
qualification diagnostic testing, such that the valve is capable of performing its
design-basis function(s).

" Periodic static testing is performed, at a minimum on high risk (high safety
significance) valves, to identify potential degradation, unless those valves are
periodically cycled during normal plant operation under conditions that meet or
exceed the worst case operating conditions within the licensing basis of the plant
for the valve, which would provide adequate periodic demonstration of AOV
capability. If required based on valve qualification or operating experience,
periodic dynamic testing is performed to re-verify the capability of the valve to
perform its required functions.

* Sufficient diagnostics are used to collect relevant data (e.g., valve stem thrust and
torque, fluid pressure and temperature, stroke time, operating and/or control air
pressure, etc.) to verify the valve meets the functional requirements of the
qualification specification. Solenoid operated valves are verified, to the extent
practical, to be capable of performing their safety functions for the electrical power
supply amperage and voltage at design basis extremes. Test frequency is
specified, and is evaluated each refueling outage based on data trends as a result
of testing. Frequency for periodic testing is in accordance with References 3.9-62
and 3.9-63, with a minimum of 5 years (or 3 refueling cycles) of data collected and
evaluated before extending test intervals. Post-maintenance procedures include
appropriate instructions and criteria to ensure baseline testing is re-performed as
necessary when maintenance on the valve, valve repair or replacement, have the
potential to affect valve functional performance.

DCD_03.09.
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" Guidance is included to address lessons learned from other valve programs in
procedures and training specific to the AOV program.

" Documentation from AOV testing, including maintenance records and records
from the corrective action program are retained and periodically evaluated as a
part of the AOV program.

The attributes of the AOV testing program described above, to the extent that they apply
to and can be implemented on other safety-related POVs, such as electro-hydraulic
valves, are applied to those other POVs.

POVs other than active MOVs are exercised auarterlv in accordance with ASME OM DCD_03.09.
ISTC. Active and passive POVs upon which ooerability testing is performed are identified 06-59
in Table 3.9-14.

3.9.6.3.3 IST Program for Check Valves

Safety-related check valves identified with specific safety-related functions to open and/or
to close are tested periodically. Exercising a check valve confirms the valve capability to
move to the position(s) to fulfill the safety-related function(s). The c...is. test sh.w. that. DCD_03.09.• •. ^• ^^,... I .. .. .. . . ... .. ^ • ... . . ^(... .. .. .. :^. ^• ... m ...- '06-55-5

dosign flow is proYid.d to fully , pn th•, ,h"k Yalyo. Effithe p..ma-^tly or tcmporFily
Dinctallod non fintrusivo chock Yalvo indication Or, ucod for this test. The offocts of rapid
... . .... ... a ±- - - --.. .. :ap rt.... A..- ............ .... p- - -,.•.J -.n rt ,m ~

p mu: ;. i • •IIwr •v •I u vr m• ! •iuv LV.. l m, miI: I• V • V Wiv • V~lmi V•ruuI yI
oonditionc. Any othcr rovoroc flow oonditions arc concidcrod in tho tooting if it May occur-
during •.e.•td csystem oporating "•., itioc..Check valve testing requires verification
that obturator movement is in the direction required for the valve to perform its safety
function. For check valves that oerform a safety function in the ooen and closed
directions, the valve is tested by initiating flow and observing whether or not the obturator
moves to the full-open position. During flow conditions, the obturator moves to and
maintains contact with the backseat without fluctuating, while allowing the flowrate and
maximum differential oressure across the valve to remain within acceotable desian limits
for the system. When flow ceases or reverses, the obturator moves to the valve seat to
fulfill the test requirements.

For valves that have a safety function in only the ooen direction, the valve is exercised by
initiating flow and observing whether or not the obturator moves to the full-open position.
Check valves that have a safety function in only the closed direction are exercised by
initiating flow and observing whether or not the obturator moves to at least the partially
open oosition. When flow ceases or reverses, the obturator moves to the valve seat. The
US-APWR design incorporates orovisions to permit safety-related check valves to be
tested for performance in both the forward and reverse flow directions. Check valve
testinq includes observations of a direct indicator or other positive means, such as
changes in system pressure. flowrate. level, temperature, seat leakage, testing, or
nonintrusive testing results. Acceptance criteria for this testing consider the specific
system design and valve application. For example, a valve's safety function may require
obturator movement in both open and closed directions. A mechanical exerciser may be
used to operate a check valve for testing. Where a mechanical exerciser is used,
acceptance criteria are provided for the force or toraue required to move the check
valve's obturator. Exercise tests also detect missing, sticking, or binding obturators.
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As noted in Subsection ISTC-5221 of the ASME OM Code, if these test methods are DCD_03.09.
impractical. or if sufficient flow cannot be achieved or verified, a sample disassembly 06-55
examination program verifies valve obturator movement. In accordance with Subsection
ISTC-5221 of the ASME OM Code and the guidance of NUREG-1482. the samole
disassembly examination orogram groups check valves by category of similar design
(manufacturer. size. model number and materials), aoolication, and service condition.
including valve orientation, and reguires a periodic examination of one valve from each
groulp.

During the disassembly orocess. the full-stroke motion of the obturator is verified and
verification is performed that the internals of the valve are structurally sound (i.e.. no
loose or corroded parts). Also, if the disassembly is to verify the full-stroke capability of
the valve, the disk is manually exercised. While the valve is in a partially disassembled
condition the valve internals are inspected and the condition of the moving Parts
evaluated. Nondestructive examination is performed on the hinge pin to assess wear, and
seat contact surfaces are examined to verify adeguate contact. Full- stroke motion of the
obturator is re-verified immediately orior to completing reassembly. At least one valve
from each group is disassembled and examined at each refueling outage, and the valves
in each group are disassembled and examined at least once every eight years. A
condition monitoring program may be established to modify testing or disassembly
inspection periods when sufficient operating data have been collected for a valve tyDe.
The condition monitoring program is prescribed by post- maintenance program or ASME
OM Code Appendix II reguirements for each eguipment tvye. Before returning to service.
valves disassembled for examination or valves that received maintenance that could
affect their performance are exercised with a full or part stroke. Details and bases of the
sampling Drogram are documented and recorded in the test plan.

When operating conditions, valve design, valve location, or other considerations prevent
direct observation or measurements by use of conventional methods to determine
adeauate check valve function. diagnostic eguipment and nonintrusive techniques are
used to monitor internal conditions. Nonintrusive technigues include acoustic, ultrasonic,
magnetic. and x-ray technologies, that are used to measure valve- operating oarameters
(e.g.. fluid flow, disk position. disk movement, and disk impact forces). Nonintrusive
techniques also detect valve degradation. Diagnostic eguipment and technigues used for
valve olerability determinations are verified as effective and accurate under the
preservice test program. Testing is performed to the extent oractical under normal
operation. cold shutdown, or refueling conditions applicable to each check valve. Testing
includes effects created by sudden starting or stopping of pumps. if applicable, or other
conditions, such as flow reversal. When maintenance that could affect valve performance
is Derformed on a valve in the IST program. post-maintenance testing is conducted prior
to returning the valve to service.

Preoperational testing is performed during the initial test program (refer to Section 14.2)
to verify that valves are installed in a configuration that allows correct operation, testing.
and maintenance. Preoperational testing verifies that piping design features
accommodate check valve testing reguirements. Tests also verify disk movement to and
from the seat and determine, without disassembly, that the valve disk Positions correctly.
fully ooens or fully closes as expected. and remains stable in the open Position under the
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full spectrum of system design-basis fluid flow conditions. Additional information on leak I DCD_03.09.
rate testing is provided in Section 6.2.6. 106-55

Valves that normally operate at a frequency that satisfies the exercising requirement need
not be additionally exercised, provided that the observations required of IST are made
and recorded at intervals no greater than that specified in this section.

The ASME OM Code specifies a quarterly check valve exercise frequency. In some
cases, check valves are tested on a less frequent basis because it is not practical to
exercise the valve during plant operation. If an exception is taken to performing quarterly
exercise testing, then exercise testing is performed during cold shutdown on a frequency
not more often than quarterly. If this is not practical, the exercise testing is performed
during each refueling outage. If exercise testing during a refueling outage is not practical,
then an alternative means is provided. Alternative means include non-intrusive diagnostic
techniques or valve disassembly and inspection. Non-intrusive methods may include
monitoring an upstream pressure indicator, monitoring tank level, performing a leak test, a
system hydrostatic, or pressure test, or radiography.

I DCD_03.09.
06-55

Check Valve Disassembly and Inspection

The IST pFeren plcaFIProaram identifies which valves require periodic valve disassembly
and inspection, and the frequency of inspection is documented in Table 3.9-14.

3.9.6.3.4 Pressure Isolation Valve Leak Testing

Safety-related valves with seat leakage limits are tested to verify their seat leakage.
These valves include RCS Isolation Valves - valves that provide isolation of piping that
interface with the RCS and other safety systems.

The ASME Code, Section Xl (Reference 3.9-43) specifies a test frequency of at least
once every two years. The ASME Code, Section Xl does not require additional leak
testing for valves that demonstrate operability during the course of plant operation. In
such cases, the acceptability of the valve performance is recorded during plant operation
to satisfy IST requirements. Therefore, a specific IST need not be performed on valves
that meet this criterion.

The maximum leakage requirement for pressure isolation valves (PIVs) that provide
isolation between high and low pressure systems is included in the surveillance
requirements for Technical Specification 3.4.14. The PIVs that require leakage testing are
tabulated in Table 3.9-14.

3.9.6.3.5 Containment Isolation Valve Leak Testing

Containment isolation valves that provide isolation for piping systems that penetrate the
containment are tested in accordance with 10 CFR 50, Appendix J (Reference 3.9-56).
Depending on the function and configuration, some valves are tested during the
integrated leak rate testing (Type A), test individually as a part of the 10 CFR 50,
Appendix J, Type C testing, or both. The leak rate test frequency for a containment
isolation valve is defined in Subsection 6.2.4. The provisions in 10 CFR 50.55a(b)2
(Reference 3.9-29) requires leakage limits and corrective actions for individual

DCD 03.09.
06-55
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containment isolation valves where corrective actions are required by reference to ASME
OM Code (Reference 3.9-13). The IST program plan as defined in Subsection 3.9.6.3,
identifies scope, exceptions and changes in accordance with 10 CFR 50, Appendix J
(Reference 3.9-56).

3.9.6.3.6 IST Program for Safety and Relief Valves

Pressure relief devices that provide a safety-related function in shutting down the reactor,
in mitigating the consequence of an accident, and/or in protecting equipment in systems
that perform a safety-related function, are tested in accordance with ASME OM Code for
IST. The ISTs for these valves are identified ASME OM Code, Appendix I.

The periodic IST includes visual inspection, seat tightness determination, set pressure
determination, and operational determination of balancing devices, alarms, and position
indication as appropriate. The frequency for this IST is every five years for ASME Code,
Section III, Class I (Reference 3.9-1) and main steam line safety valve, or every 10 years
for ASME Code, Section III, Classes 2 and 3 devices. Twenty percent of the valves from
each valve group are tested within any 24-month interval for Class 1 and main steam line
safety valve, and within any 48-month interval for Class 2 and 3 devices. Non-reclosing
pressure relief devices, if existing, are inspected when installed and replaced every five
years unless historical data indicate a requirement for more frequent replacements.

3.9.6.3.7 IST Program for Manually Operated Valves

Safety-related active manually operated valves are identified in the IST Program-Ilaka, DCDj03.09.
and exercised periodically in accordance with frequency and requirements specified in 06-55
the ASME OM Code.

3.9.6.3.8 IST Program for Explosively Activated Valves

Not applicable to US-APWR design.

3.9.6.4 IST Program for Dynamic Restraints

As described in Subsection 3.12.6.6, dynamic restraints within piping systems is to be
minimized as-much-as-possible due to the maintenance and testing requirements for
these components. However, dynamic restraints in the form of snubber supports are
utilized where free thermal movements are required and restraining movements caused
by dynamic loadings is also required. Snubber operability inspections and tests including
scope and frequency requirements are specified and controlled in the components
support inspection and testing program plan. The ASME OM Code, 1005 Edition through DCD_03.09.
the 2003 Addenda (Reference 3.9-13) provides ISI methods and requirements for 0666
examinations and tests of snubbers at nuclear power plants. Preservice and inservice
examinations must be performed using the VT-3 visual examination method described in
IWA-2213 of the ASME Code, Section XI, 1995 Edition through the 2003 Addenda
(Reference 3.9-43).

The COL Applinant is to provide the programf plan for 1ST of dyanamic rootraints in
aecordanco with Nonmandateoy Appond~ix. Aof ASME O= M Codo (Rofo~ronc 3.9 13).

DCD_03.09.
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The program plan for IST of dynamic restraints includes the location of snubbers in
safety-related systems and components, the snubber type (hydraulic or mechanical),
applicable standard, and function (shock, vibration, or dual-purpose snubber). While the
ASME Code, Section III (Reference 3.9-1), Subsection NF does not require fatigue
evaluations for shock snubbers, fatigue strength of the snubber is to be evaluated for
dual-purpose or vibration arrester snubber types.

The snubber is selected to satisfy the system design requirements. The snubber design
and operating information form the basis for snubber examination and testing
requirements. The following subsections describe these requirements which comply with
the ASME OM Code (Reference 3.9-13).

3.9.6.4.1 Design and Operating Information

The selection of snubbers involves a process of matching design requirements with
manufacturer recommendations for performance limitations. Snubber installations are in
accordance with the design requirements and manufacturers instructions, including
settings for hot and cold conditions. The selection criteria of the snubber are determined
through an iterative process of comparing the snubber's spring constant with the spring
constant for a given load capacity modeled in the piping system. Additional piping system
analyses are performed as necessary until the values coincide for the installed and
modeled snubber load capacities and spring constants. The final settings of the snubber
are determined by the thermal movement of the pipe at the snubber location, and
snubber direction. These settings must assure that the pipe thermal movements at the
snubber location and direction are within the boundaries of the total travel of the snubber,
for all operating conditions of the piping system.

Design and operating information provide the input for the performance of the IST
program. 'O.nmandatr, ;App,4dix C of thecASII ^E OM,, Code (RefcRcc. 3.9 13) pro.ido, DCD 03.09.

guid.noo o dcignl Band operaiting information whicsh may bo ucoeful in the dey9olopmont ef066
IST progr.a.mc for csubbcrc. Items recommended for use include:

a. Snubber operation and maintenance instructions including parts list.

b. Design drawings showing snubber rating, location, orientation, pin-to-pin
dimensions, and hot and cold settings.

c. Procurement specifications.

d. Snubber qualification and acceptance test results.

e. Snubber application reports.

f. Desired reservoir fluid level as a function of piston location and spatial orientation.

g. Correlation of activation velocity, acceleration, and release rate at normal test
temperatures to the range of operating temperatures expected.

h. Method for measuring the position setting.
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i. Required fluid and seal material specification.

j. Limiting environmental conditions affecting service.

k. Drag force for each size and type of snubber furnished.

I. Correlation of hydraulic snubber release rate at various loads and the acceleration
limiting value of mechanical snubbers at various loads to justify testing at less
than rated loads.

3.9.6.4.2 Preservice Examination Requirements

A preservice examination in accordance with the ASME OM Code (Reference 3.9-13) is
performed on all snubbers after placing the systems in service prior to initial plant
operation. Typial ite•o to be oon.idor. d . ro listed in N-•md3,, t,,y Appondix B of tho DCD 03.09.
ASME QM Codo. The initial visual examination verifies, as a minimum: 106-66

a. No visible sign of damage or impaired operational readiness exist.

b. Snubber load rating, location, orientation, position setting, and configuration are in
accordance with design drawings and specifications.

c. Adequate swing clearance is provided to allow snubber movement.

d. Fluid is at the recommended level, and fluid is not leaking from the snubber
system, if applicable.

e. Structural connections, such as welds, pins, bearings, studs, fasteners, lock nuts,
tabs, wire, and cotter pins, are installed correctly.

The functional preservice testing of the snubber examines the thermal movement through
incremental movement verification, swing clearance, and total movement verification in
accordance with the ASME OM Code (Reference 3.9-13) Sections ISTD-4131 through
ISTD-4133. Snubbers that fail the functional test requirements are re-installed correctly,
adjusted, repaired, or replaced until such time the requirements are satisfied.

Preservice operational readiness testing, which may be performed at the manufacturer's
facility, verify the following attributes as specified in ASME OM Code (Reference 3.9-13)
Section ISTD-5100:

a. Activation is within the specified range of velocity or acceleration in tension and in
compression.

b. Release rate, when applicable, is within the specified range in tension and in
compression. For units specifically required not to displace under continuous load,
the ability of the snubber to withstand load without displacement.

c. For mechanical snubbers, drag force is within specified limits in tension and in
compression.
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d. For hydraulic snubbers, if required to verify proper assembly, drag force is within

specified limits in tension and in compression.

3.9.6.4.3 Inservice Examination Requirements

External characteristics, c'oh ac itemc listcd in Nnmandatory Appondix B of thc ,SME I DCD 03.09.

OM Codo (Roforonoo 3.0 13), are visually examined on the required schedule and 106"66

evaluated to determine their operational readiness in accordance with the ASME OM
Code (Reference 3.9-13) Section ISTD-4200.

The initial examination interval of snubbers begins no sooner than 2 months after
attaining 5% reactor power operation, and is completed by the end of the first refueling
outage. Subsequent examination intervals begin at the end of the previous examination
interval, and conclude at the end of the next refueling outage. The duration of
examination intervals following the completion of the second refueling outage is in
accordance with Table ISTD-4252-1 of the ASME OM Code. Snubbers determined to be
unacceptable at any time during the interval, based on the visual examination acceptance
criteria, shall be counted in determining the subsequent examination interval in
accordance with Table ISTD-4252-1.

Snubbers are tested for operational readiness during each fuel cycle. Tests in accordance
with a specified sampling plan are performed during normal system operation, or during
system or plant outages. Snubber operational readiness tests verify that:

a. Activation is within the specified range of velocity or acceleration in tension and in
compression.

b. Release rate, when applicable, is within the specified range in tension and in
compression. For units specifically required not to displace under continuous load,
the ability of the snubber to withstand load without displacement.

c. Drag force, when applicable, is within specified limits in tension and in
compression.

Snubbers are tested in their as-found condition (without preconditioning) regarding the
parameters to be tested to the fullest extent practicable. Snubbers may be tested in their
installed location by using Owner-approved test methods and equipment, or removed and
bench tested, in accordance with Owner-approved procedures. Snubbers that do not
meet test requirements are evaluated to determine the cause of the failure. Unacceptable
snubbers are adjusted, repaired, modified, or replaced.

3.9.6.4.4 Service Life Monitoring

The initial snubber service life is predicted based on manufacturer's recommendations or
design review. Methods for predicting service life are given in Nonmandatory Appendix F
of the ASME OM Code (Reference 3.9-13).

Service life is evaluated at least once each fuel load cycle, and increased or decreased, if
warranted. The evaluation is based upon technical data from representative snubbers
that have been in service in the plant, or other information related to service life. If the
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evaluation indicates that service life will be exceeded before the next scheduled system
or plant outage, one of the following actions are taken:

a. The snubber is replaced with a snubber for which the service life will not be
exceeded before the next scheduled system or plant outage.

b. Technical justification is documented for extending the service life to or beyond
the next scheduled system or plant outage.

c. The snubber is reconditioned such that its service life will be extended to or
beyond the next scheduled system or plant outage.

3.9.6.5 Relief Request and Authorization to ASME OM Code

Considerable experience has been used in designing and locating pumps, valves, and
dynamic restraints to permit preservice and IST required by ASME OM Code. Deferral of
testing to cold shutdown or refueling outages in conformance with the rules of the ASME
OM Code (Reference 3.9-13), since during power operation it is not practical, is not
considered a relief request. Relief from the testing requirements of the ASME OM Code
will be requested when full compliance with requirement of the ASME OM Code is not
practical. In .uch eases, cpoc.ific info-rm. At... I..... be pr. .,dod which identifies the DCD_03.09.
applicsablo 65odo roquiromentc, juctification for the Foliof roquoct and the tocting moethod to 06-68
bo u-cod ac an R.tRrnati'-v.ln such cases, the information Drovided should include the
following:

(1) identification of the component by name. number, functions, class under Section
III of the ASME Code. valve category (as defined in ISTC-1033 of the ASME OM
Code). and oumo grou, (as defined in ISTB-2000 of the ASME OM Code)

(2) identification of the ASME OM Code requirement(s) from which the appllicant is
reauesting relief or to which the applicants is requesting an alternative

(3) for a relief reouest pursuant to 10 CFR 50.55a(fl(6)(I) or (g)(6)(1). the basis for
requesting the relief and an explanation of why compliance with the ASME OM
Code is impractical or should otherwise not be required

(4) for an alternative reouest pursuant to 10 CFR 50.55a(a)(3). details regarding the
proposed alternative(s) demonstrating that (1) the proposed IST will provide an
acceptable level of quality and safety, or (2) compliance with the specified
requirement would result in hardship or unusual difficulty without a compensating
increase in the level of quality and safety

(5) description of the plan. including milestones, for implementing the proposed 1ST

grogram

3.9.7 [Reserved]

3.9.8 [Reserved]

Tier 2 
3.9-101 Re~4
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3.9.9 Combined License Information

COL 3.9(1)

COL 3.9(2)

COL 3.9(3)

COL 3.9(4)

COL 3.9(5)

COL 3.9(6)

COL 3.9(7)

COL 3.9(8)

The COL Applicant is to assure snubber functionality in harsh service
conditions, including snubber materials (e.g., lubricants, hydraulic
fluids, seals).

The first COL Applicant is to complete the vibration assessment
program, including the vibration test results, consistent with guidance
of RG 1.20. Subsequent COL Applicant need only provide
information in accordance with the applicable portion of position C.3
of RG 1.20 for Non-Prototype internals.

Deleted

Deleted

Deleted

Tho COL Appioont is to pr..vide the pro.gram p,,n f,. fo.r ST Af ....n.f
rootrainte in aeeordanco with Nonmandator Appendix A of A SMEF
OM Gede.Deleted.

Deleted

Tho CCL Applicant is to adminitratily .ont.ol the odition an.d

addonda to be used for the 1S T progra pln and to pro vido a ful
doocription Qof thoeir 1S T pro gram plan for- pumpe, valvoc, and dynamic.
ro......... The COL Applicant is to administratively control the IST
proram for Dumps. valves and dynamic restraints and to control the
ASME OM Code edition and addenda to be used for the ISTorooram.

DCD_03.09.
06-53,55,66
and 68

DCD_03.09.
06-53,55,66
and 68

COL 3.9(9)

COL 3.9(10)

COL 3.9(11)

COL 3.9(12)

Deleted

The COL Applicant is to identify the site-specific active pumps.

The COL Applicant is to provide site-specific, safety-related pump
IST parameters and frequency.

The COL Applicant is to provide type of testing and frequency of site-
specific valves subject to IST in accordance with the ASME Code.

3.9.10 References

3.9-1 Nuclear Power Plant Components, ASME Boiler and Pressure Vessel Code.
Section III, Division 1, American Society of Mechanical Engineers. Includes:
NCA, NB, NC, ND, NF, NG, Code Cases and Appendices including Appendix

I, F, and N, 2001 edition thru 2003 Addenda 4 .

3.9-2 Nuclear Safety Criteria for the Design of Stationary Pressurized Water Reactor
Plants, ANS N5.1.1-1983, American Nuclear Society.

Tier 2 3.9-102 RevisieR 3
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3.9-3 Thermal Stresses in Piping Connected to Reactor Coolant Systems, Generic
Communications. Bulletin No. 88-08, U.S. Nuclear Regulatory Commission,
Washington, DC, June 22, 1988, including Supplements 1,2, and 3, dated:
June 24, 1988; August 4, 1988; and April 11, 1989.

3.9-4 Pressurizer Surae Line Thermal Stratification. Generic Communications,
Bulletin No. 88-11, U.S. Nuclear Regulatory Commission, Washington, DC,
December 20, 1988.

3.9-5 Fracture Toughness Reauirements, Domestic Licensing of Production and
Utilization Facilities, Energy. Title 10, Code of Federal Regulations, Part 50,
Appendix G, U.S. Nuclear Regulatory Commission, Washington, DC.

3.9-6 Abaqus, Finite Element Structural Analysis Program, Version 6.7, SIMULIA,
Providence, RI.

3.9-7 ANSYS, Finite Element Structural Analysis Program. Release 11.0, ANSYS,
Inc, Canonsburg, PA, 2007.

3.9-8 RELAP-5, Transient Hydraulic Analysis Program, MOD 3.2, Idaho National
Engineering and Environmental Laboratory, Idaho Falls, ID.

3.9-9 MULTIFLEX, A FORTRAN-IV Computer Program for Analyzing Thermal-
Hydraulic-Structure System Dynamics. WCAP-8709 (proprietary), and WCAP-
8709 (nonproprietary), September 1977.

3.9-10 NASTRAN, Femap with NX NASTRAN, Version 9.3.

3.9-11 Deleted

3.9-12 Initial Test Programs for Water-Cooled Nuclear Power Plant. Regulatory Guide
1.68, Rev. 3, U.S. Nuclear Regulatory Commission, Washington, DC, March
2007.

3.9-13 Code for Operation and Maintenance of Nuclear Power Plants. American
Society of Mechanical Engineers (ASME OM Code), 09059 Edition thu-'gh DCD-03.09.
2003 Addenda2004 Edition throuah 2006 Addenda. 106-50

3.9-14 Code for Pressure Piping, Power Piping. ANSI B31.1, 2004 Edition, American
Society of Mechanical Engineers.

3.9-15 Deleted

4. As for the RCL piping the 1992 Edition including 1992 Addenda will be used for ASME Code
Section III NB-3200,NB-3600 analyses in accordance with the requirements of 10 CFR
50.55a(b)(1)( ihi ) except for analyzina equation factor for fillet welds, Stress indices for ASME DCD_03.12-
Class 1 oiping analyses will use the 1989 Edition of ASME Code Section IIl. Division 1. 27
Subsection NB. I

Tier 2 3.9-103 ReymsmeR 3
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3.9-16 8 s-' QD-'..e e•,f , -'', ^ - . .l Eg I I.,.NI,,nt fD.-... fN.iC Powe..
____a______ t-_1 6A I I nn 0^11 V. 1 1 C. K11.U~A *1^IUU- ~ 0^ 1 J^+ý f' 8 U

,Wchingten, DC, Soptombo, 2000.Seismic Qualification of Electrical and
Active Mechanical Eouipment and Functional Qualification of Active
Mechanical Eauipment for Nuclear Power Plants. Regulatory Guide 1.100,
Rev. 3. U.S. Nuclear Regulatory Commission. Washington. DC. September
2009.

3.9-17 Policy. Technical, and Licensing Issues Pertaining to Evolutionary and
Advanced Light-Water Reactor (ALWR) Designs. SECY-93-087, April 2, 1993;
SRM-93-087 issued on July 21, 1993.

3.9-18 Combininq Modal Responses and Spatial Components in Seismic Response
Analysis. Regulatory Guide 1.92, Rev. 2, U.S. Nuclear Regulatory
Commission, Washington, DC, July 2006.

3.9-19 Combining Modal Responses and Spatial Components in Seismic Response
Analysis. Regulatory Guide 1.92, Rev. 1, U.S. Nuclear Regulatory
Commission, Washington, DC, February 1976.

3.9-20 Damping Values for Seismic Design of Nuclear Power Plants. Regulatory
Guide 1.61, Rev. 1, U.S. Nuclear Regulatory Commission, Washington, DC,
March 2007.

3.9-21 Preoperational Vibration Assessment Program for Reactor Internals During
Preoperational and Initial Startup Testing. Regulatory Guide 1.20, Rev. 3, U.S.
Nuclear Regulatory Commission, Washington, DC, March 2007.

3.9-22 Comprehensive Vibration Assessment Program for US-APWR Reactor
Internals, MUAP-07027 LRew.-11Ž (Pr•p..cty) and MU^AP 07027 Roy. I (.on

-epfFietaMitsubishi Heavy Industries, May 2009.

3.9-23 Au Yang, M.K. and Connelly, W.H. A Computerized Method for Flow-Induced
Random Vibration Analysis of Nuclear Reactor Internals. Nuclear Engineering
and Design 42, 1977, pp 277-263.

3.9-24 APWR Reactor Internals 1/5-Scale Model Flow Test Report. MUAP-07023
Rev. 1 (Proprietary) and MUAP-07023 Rev. 1 (Non-Proprietary), May 2009.

3.9-25 Dynamic Testing and Analysis of Systems, Structures, and Components,
Standard Review Plan for the Review of Safety Analysis Reports for Nuclear
Power Plants. NUREG-0800, SRP 3.9.2, Rev. 3, U.S. Nuclear Regulatory
Commission, Washington, DC, March 2007.

3.9-26 Design Response Spectra for Seismic Design of Nuclear Power Plants.
Regulatory Guide 1.60, Rev. 1, U.S. Nuclear Regulatory Commission,
Washington, DC, December 1973.

3.9-27 Stress Limits for ASME Class 1, 2, and 3 Components and Component
Supports, and Core Support Structures Under Specified Service Loadinq

DCD_03.09.
06-49

DCD_03.09.
05-30
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3.9-60 Guidelines for Inservice Testing at Nuclear Power Plants, NUREG-1482, U.S.
Nuclear Regulatory Commission, Washington, DC, April 1995.

3.9-61 MOV Periodic Verification (PV) Study, MPR 2524-a, Joint Owners Group
(JOG), November 2006.

3.9-62 Joint Owners Group Air Operated Valve Program Document, Revision 1,
December 13, 2000.

3.9-63 Comments on Joint Owners' Group Air OPerated Valve Program Document,
USNRC Letter from Eugene V. Imbro to Mr. David J. Modeen, Nuclear Energy
Institute, October 8, 1999.

3.9-64 Resolution of Generic Safety Issue 158: Performance of Safety-Related
Power-Operated Valves Under Design Basis Conditions, Regulatory Issue
Summary RIS 2000-03, U.S. Nuclear Regulatory Commission, Washington,
DC, March 15, 2000.

3.9-65 PICEP: Pipe Crack Evaluation Program. NP-3596-SR, Rev.1, Electric Power
Research Institute, 1987.

3.9-66 Qualification of Active Mechanical Equipment Used in Nuclear Power Plants.
American Society of Mechanical Engineers (ASME) QME-1-2007.

3.9-67 Alternative Rules for Preservice and Inservice Testing of Certain Motor-
Operated Valve Assemblies in Light-Water Reactor Power Plants, American
Society of Mechanical Engineers (ASME) Code Case OMN-1. Rev. 0. 1999.

DCD_03.09.
06-49

DcD_03.09.
06-58

Tier 2 3.9-108 Re~3
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Table 3.9-14 Valve Inservice Test Requirements (Sheet 2 of 119)

Valve Tag Description Valve/Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

RCS-MOV- Safety Remote MO Maintain Close Active B Remote Position 2
117A depressurization Globe Transfer Open RCS Pressure Indication, Exercise/ 15 I DCD_03.09.

valve Transfer Close Boundary 2 Years 06-57 (c)
Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test
Leak Test/Refueling DCD_03.09.
Outaae I06-57 (c)

RCS-MOV- Safety Remote MO Maintain Close Active B Remote Position 2117B depressurization Globe Transfer Open RCS Pressure Indication, Exercise/ 15.5 DCD_03.09.

valve Transfer Close Boundary 2 Years 06-57 (c)
Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test
Leak Test/Refueling Ia03.09.

106-57 (c)

RCS-MOV- Safety Remote MO Gate Maintain Open Active B Remote Position 1 DCD_03.09.
116A depressurization Maintain Close RCS Pressure Indication, Exercise/ 06-57 (c)

valve block valve Transfer Close Boundary 2 Years
Transfer Open Remote Position Exercise Full Stroke/

Quarterly
Operability Test
Leak Test/Refueling DCD-03.09.
Outage 06-57 (c)

RCS-MOV- Safety Remote MO Gate Maintain Open Active B Remote Position J5 DCD 03.09.
116B depressurization Maintain Close RCS Pressure Indication, Exercise/ 06-57 (c)

valve block valve Transfer Close Boundary 2 Years
Transfer Open Remote Position Exercise Full Stroke/

Quarterly
Operability Test
Leak Test/Refuelina DCD_03.09.
Outaae 106-57 (c)

(Deleted)

Tier 2 3.9-132 ReynsweR 3
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Table 3.9-14 Valve Inservice Test Requirements (Sheet 3 of 119)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

(Deleted)

RCS-MOV- Reactor vessel Remote MO Maintain Close Active B Remote Position 2
002A head vent valve Globe Transfer Open RCS Pressure Indication, Exercise/ 15

Transfer Close Boundary 2 Years
Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test
Leak Test/Refuelinga
Outaae

RCS-MOV- Reactor vessel Remote MO Maintain Close Active B Remote Position 2
002B head vent valve Globe Transfer Open RCS Pressure Indication, Exercise/ 15

Transfer Close Boundary 2 Years
Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test
Leak Test/Refueling
Outaae

RCS-MOV- Reactor vessel Remote MO Maintain Close Active B Remote Position 2
003A head vent valve Globe Transfer Open RCS Pressure Indication, Exercise/ 15

Transfer Close Boundary 2 Years
Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test
Leak Test/Refuelino
Outaae

RCS-MOV- Reactor vessel Remote MO Maintain Close Active B Remote Position 2
003B head vent valve Globe Transfer Open RCS Pressure Indication, Exercise/ 15

Transfer Close Boundary 2 Years
Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test
Leak Test/Refueling
Outagae

I DCD_03.09.
06-57 (d)

I DCD_03.09.
06-57 (d)

DCD_03.09.
06-57 (d)

DCD_03.09.
06-57 (d)

iDCD_03.09.
06-57 (d)

DCD 03.09.
06-57 (d)

DCD_03.09.
06-57 (d)

DCD 03 .09.
S06-57-(d)

Tier 2 3.9-133 ReverWeR 3
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Table 3.9-14 Valve Inservice Test Requirements (Sheet 16 of 119)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

CVS-VLV- Reactor coolant Check Maintain Close Active AC Containment isolation 5
202 pump seal return Transfer Close Containment Leak Test

line containment Isolation Safety
isolation check Seat Leakage

SIS-MOV- Safety injection Remote MO Gate Maintain Open Active A Bemrote Position
001A pump suction Maintain Close Containment Indication. Exercise/ 2

isolation Transfer Close Isolation Years
Remote Position Leak Test/ Refueling

Outage

SIS-MOV- Safety injection Remote MO Gate Maintain Open Active A Remote Position
001B pump suction Maintain Close Containment Indication. Exercise/ 2

isolation Transfer Close Isolation Years
Remote Position Leak Test/ Refueling

Outage

SIS-MOV- Safety injection Remote MO Gate Maintain Open Active A Remote Position
001C pump suction Maintain Close Containment Indication. Exercise/ 2

isolation Transfer Close Isolation Years
Remote Position Leak Test/ Refueling

Outage

SIS-MOV- Safety injection Remote MO Gate Maintain Open Active A Remote Position
001D pump suction Maintain Close Containment Indication. Exercise/ 2

isolation Transfer Close Isolation Years
Remote Position Leak Test/ Refueling

Outage

SIS-VLV- Safety injection Check Transfer Open Active BC Check Exercise/ 3
004A pump discharge Refueling Outage

check

SIS-VLV- Safety injection Check Transfer Open Active BC Check Exercise/ 3
004B pump discharge Refueling Outage

check

DCD_03.09.
06-57 (g)

DCD_03.09.
06-57 (g)

DCD 03.09.
06-57 (g)

DCD_03.09.
06-57 (g)
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Table 3.9-14 Valve Inservice Test Requirements (Sheet 17 of 119)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

SIS-VLV- Safety injection Check Transfer Open Active BC Check Exercise/ 3
004C pump discharge Refueling Outage

check

SIS-VLV- Safety injection Check Transfer Open Active BC Check Exercise/ 3
004D pump discharge Refueling Outage

check

SIS-MOV- Safety injection Remote MO Maintain Open Active A Remote Position
009A pump discharge Globe Maintain Close Containment Indication. Exercise/ 2

containment Transfer Close Isolation Years
isolation Remote Position Leak Test/ Refueling

Outage
Excercise Full Stroke/
Quarterly Operability
Test

SIS-MOV- Safety injection Remote MO Maintain Open Active A Remote Position
009B pump discharge Globe Maintain Close Containment Indication, Exercise/ 2

containment Transfer Close Isolation Years
isolation Remote Position Leak Test/ Refueling

Outage
Excercise Full Stroke/
Quarterly Operability
Test

SIS-MOV- Safety injection Remote MO Maintain Open Active A Remote Position
009C pump discharge Globe Maintain Close Containment Indication, Exercise/ 2

containment Transfer Close Isolation Years
isolation Remote Position Leak Test/ Refueling

Outage
Excercise Full Stroke/
Quarterly Operability
Test

DCD_03.09.
06-57 (g)

DCD_03.09.
06-57 (g)

DCD_03.09.
06-57 (g)
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Table 3.9-14 Valve Inservice Test Requirements (Sheet 18 of 119)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

SIS-MOV- Safety injection Remote MO Maintain Open Active A Remote Position
009D pump discharge Globe Maintain Close Containment Indication. Exercise/ 2

containment Transfer Close Isolation Years
isolation Remote Position Leak Test/ Refueling

Outage
Excercise Full Stroke/
Quarterly Operability
Test

SIS-VLV- Safety injection Check Maintain Close Active AC Leak Test/ Refueling 3
010A pump discharge Transfer Open Containment Outage

containment Transfer Close Isolation Check Exercise/
isolation check Refueling Outage

SIS-VLV- Safety injection Check Maintain Close Active AC Leak Test/ Refueling 3
010B pump discharge Transfer Open Containment Outage

containment Transfer Close Isolation Check Exercise/
isolation check Refueling Outage

SIS-VLV- Safety injection Check Maintain Close Active AC Leak Test/ Refueling 3
010C pump discharge Transfer Open Containment Outage

containment Transfer Close Isolation Check Exercise/
isolation check Refueling Outage

SIS-VLV- Safety injection Check Maintain Close Active AC Leak Test/ Refueling 3
010D pump discharge Transfer Open Containment Outage

containment Transfer Close Isolation Check Exercise/
isolation check Refueling Outage

DCD_03.09.
06-57 (g)

Tier 2 3.9-148 Tie 2 .9-48Revkwi3
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Table 3.9-14 Valve Inservice Test Requirements (Sheet 21 of 119)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

SIS-VLV- Direct vessel Check Maintain Close Active AC Check Exercise/ 3
013D injection line Transfer Open RCS Pressure Refueling Outage

check Boundary Pressure Isolation
Safety Seat Leak Test/ Refueling
Leakage Outage

SlS-MOV- Hot leg injection Remote MO Maintain Close Active B Remote Position 8
014A line isolation Globe Transfer Open RCS Pressure Indication, Exercise/ !5

Boundary 2 Years
Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test
Leak Test/ Refueling
Outaae

SIS-MOV- Hot leg injection Remote MO Maintain Close Active B Remote Position 8
014B line isolation Globe Transfer Open RCS Pressure Indication, Exercise/ 15

Boundary 2 Years
Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test
Leak Test/ Refueling
Outaae

SIS-MOV- Hot leg injection Remote MO Maintain Close Active B Remote Position 8
014C line isolation Globe Transfer Open RCS Pressure Indication, Exercise/ 15

Boundary 2 Years
Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test
Leak Test! Refuelina
Outaae

DCD_03.09.
06-57 (i)

SDCD 03.09.

06-57-(i)

DCD_03.09.
06-57 (i)

DCD 03.09.
06-57 (i)

DCD_03.09.
06-57 (i)

DCD 03.09.
S06-57-(i)
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Table 3.9-14 Valve Inservice Test Requirements (Sheet 22 of 119)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

SIS-MOV- Hot leg injection Remote MO Maintain Close Active B Remote Position 8
014D line isolation Globe Transfer Open RCS Pressure Indication, Exercise/ 15

Boundary 2 Years
Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test
Leak Test/ Refueling
Outage

SIS-VLV- Hot leg injection Check Maintain Close Active AC Check Exercise/ 3
015A line check Transfer Open RCS Pressure Refueling Outage

Boundary Pressure Isolation
Safety Seat Leak Test/ Refueling
Leakage Outage

SIS-VLV- Hot leg injection Check Maintain Close Active AC Check Exercise/ 3
015B line check Transfer Open RCS Pressure Refueling Outage

Boundary Pressure Isolation
Safety Seat Leak Test/ Refueling
Leakage Outage

SIS-VLV- Hot leg injection Check Maintain Close Active AC Check Exercise/ 3
015C line check Transfer Open RCS Pressure Refueling Outage

Boundary Pressure Isolation
Safety Seat Leak Test/ Refueling
Leakage Outage

SIS-VLV- Hot leg Check Maintain Close Active AC Check Exercise/ 3
015D recirculation line Transfer Open RCS Pressure Refueling Outage

check Boundary Pressure Isolation
Safety Seat Leak Test/ Refueling
Leakage Outage

DCD_03.09.
06-57 (i)

DCD_03.09.
06-57 (i)
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Table 3.9-14 Valve Inservice Test Requirements (Sheet 23 of 119)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

SIS-MOV- Emergency Remote MO Gate Maintain Close Active B Remote Position 2
031A letdown line Transfer Open RCS Pressure Indication, Exercise/ 15

isolation (first) Transfer Close Boundary 2 Years
Remote Position Exercise Full Stroke /

Cold Shutdown
Operability Test
Leak Testl Refueling
Outaae

SIS-MOV- Emergency Remote MO Gate Maintain Close Active B Remote Position 2
031D letdown line Transfer Open RCS Pressure Indication, Exercise/ 15

isolation (first) Transfer Close Boundary 2 Years
Remote Position Exercise Full Stroke /

Cold Shutdown
Operability Test
Leak Test/ Refueling
Outaae

SIS-MOV- Emergency Remote MO Maintain Close Active B Remote Position 2
032A letdown line Globe Transfer Open RCS Pressure Indication, Exercise/

isolation (second) Transfer Close Boundary 2 Years
Remote Position Exercise Full Stroke /

Cold Shutdown
Operability Test
Leak Test/ Refueling
Outa•e

SIS-MOV- Emergency Remote MO Maintain Close Active B Remote Position 2
032D letdown line Globe Transfer Open RCS Pressure Indication, Exercise/ 15

isolation (second) Transfer Close Boundary 2 Years
Remote Position Exercise Full Stroke I

Cold Shutdown
Operability Test
Leak Test/ Refueling
Outaae

DCD_03.09.
06-57 (j)

DCD_03.09.
06-57 (j)

DCD_03.09.
06-570()

DCD_03.09.
06-57()

DCD_03.09.
06-57 (j)

DCD_03.09.
06-570()

DCD_03.09.
06-570()

SDCD_03.09.
06-570()
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Table 3.9-14 Valve Inservice Test Requirements (Sheet 29 of 119)

Valve Tag escription Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing 1ST Notes
Number Type Missions Functions(2) Category Type and Frequency

RHS-MOV- Containment Remote MO Gate Maintain Close Active A Remote Position 8
001A spray/residual Transfer Close RCS Pressure Indication, Exercise/

heat removal Transfer Open Boundary 2 Years
pump hot leg Safety Seat Exercise Full Stroke/
isolation Inner Leakage Cold Shutdown

Remote Position Pressure Isolation
Leak Test/ Refueling
Outage
Operability Test

RHS-MOV- Containment Remote MO Gate Maintain Close Active A Remote Position 8
002A spray/residual Transfer Close RCS Pressure Indication, Exercise/ 10

heat removal Transfer Open Boundary 2 Years 15
pump hot leg Containment Exercise Full Stroke/
isolation Outer Isolation Cold Shutdown

Safety Seat Pressure Isolation
Leakage Leak Test/ Refueling
Remote Position Outage

Operability Test

RHS-MOV- Containment Remote MO Gate Maintain Close Active A Remote Position 8
001B spray/residual Transfer Close RCS Pressure Indication, Exercise/

heat removal Transfer Open Boundary 2 Years
pump hot leg Safety Seat Exercise Full Stroke/
isolation - Inner Leakage Cold Shutdown

Remote Position Pressure Isolation
Leak Test/ Refueling
Outage
Operability Test

DCD_03.09.
06-57 (i)

Tier 2 3.9-159 Re~R4
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Table 3.9-14 Valve Inservice Test Requirements (Sheet 30 of 119)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

RHS-MOV- Containment Remote MO Gate Maintain Close Active A Remote Position 8
002B spray/residual Transfer Close RCS Pressure Indication, Exercise/ 10

heat removal Transfer Open Boundary 2 Years 15
pump hot leg Containment Exercise Full Stroke/
isolation - outer Isolation Cold Shutdown

Safety Seat Pressure Isolation
Leakage Leak Test/ Refueling
Remote Position Outage

Operability Test

RHS-MOV- Containment Remote MO Gate Maintain Close Active A Remote Position 8
001C spray/residual Transfer Close RCS Pressure Indication, Exercise/

heat removal Transfer Open Boundary 2 Years
pump hot leg Safety Seat Exercise Full Stroke/
isolation inner Leakage Cold Shutdown

Remote Position Pressure Isolation
Leak Test/ Refueling
Outage
Operability Test

RHS-MOV- Containment Remote MO Gate Maintain Close Active A Remote Position 8
002C spray/residual Transfer Close RCS Pressure Indication, Exercise/ 10

heat removal Transfer Open Boundary 2 Years 15
pump hot leg Containment Exercise Full Stroke/
isolation outer Isolation Cold Shutdown

Safety Seat Pressure Isolation
Leakage Leak Test/ Refueling
Remote Position Outage

Operability Test

DCD_03.09.
06-57 (I)

DCD_03.09.
06-57 (l)

Tier 2 3.9-160 Tie 2 .9-60Rawamn 2
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Table 3.9-14 Valve Inservice Test Requirements (Sheet 31 of 119)

Valve Tag Description Valve/Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

RHS-MOV-
001D

Containment
spray/residual
heat removal
pump hot leg
isolation inner

Remote MO Gate Maintain Close
Transfer Close
Transfer Open

Active
RCS Pressure
Boundary
Safety Seat
Leakage
Remote Position

A Remote Position
Indication, Exercise/
2 Years
Exercise Full Stroke/
Cold Shutdown
Pressure Isolation
Leak Test/ Refueling
Outage
Operability Test

8

I I + + I +
RHS-MOV-
002D

Containment
spray/residual
heat removal
pump hot leg
isolation outer

Remote MO Gate Maintain Close
Transfer Close
Transfer Open

Active
RCS Pressure
Boundary
Containment
Isolation
Safety Seat
Leakage
Remote Position

A Remote Position
Indication, Exercise/
2 Years
Exercise Full Stroke/
Cold Shutdown
Pressure Isolation
Leak Test/ Refueling
Outage
Operability Test

DCD_03.09.
06-57-(I)

RHS-SRV- Containment Relief Maintain Close Active BC Class 2/3 Relief Valve
003A spray/residual Transfer Open Containment Tests/10 Years and

heat removal Transfer Close Isolation 20% in 4 Years
pump suction
relief

RHS-SRV- Containment Relief Maintain Close Active BC Class 2/3 Relief Valve
003B spray/residual Transfer Open Containment Tests/10 Years and

heat removal Transfer Close Isolation 20% in 4 Years
pump suction
relief

Tier 2 3.9-161 Tie 2 .9-61 evasOeR



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document

Table 3.9-14 Valve Inservice Test Requirements (Sheet 45 of 119)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

FWS-SMV- Main feed water System medium Maintain Close Active B Remote Position 11
512A isolation actuated Gate Transfer Close Active-to-Fail Indication, Exercise/2

(using valve Containment Years
inside pressure to Isolation Exercise Full Stroke/
close) Remote Position Cold Shutd'wnvHot

Standby
Operability Test

FWS-SMV- Main feed water System medium Maintain Close Active B Remote Position 11
512B isolation actuated Gate Transfer Close Active-to-Fail Indication, Exercise/2

(using valve Containment Years
inside pressure to Isolation Exercise Full Stroke/
close) Remote Position CGld Shutdown'-Hot

Standby
Operability Test

FWS-SMV- Main feed water System medium Maintain Close Active B Remote Position 11
512C isolation actuated Gate Transfer Close Active-to-Fail Indication, Exercise/2

(using valve Containment Years
inside pressure to Isolation Exercise Full Stroke/
close) Remote Position Cold Shutd3cWAHot

Operability Test

DCD 03.09.
06-57-(y)

DCD 03.09.
06-57 (y)

DCD_03.09.
06-57-(y)

Tier 2 3.9-175 Re~~4
Tier 2 3.9-175 RawmnmaR 2



3.: DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document

Table 3.9-14 Valve Inservice Test Requirements (Sheet 46 of 119)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

FWS-SMV- Main feed water System medium Maintain Close Active B Remote Position 11
512D isolation actuated Gate Transfer Close Active-to-Fail Indication, Exercise/2

(using valve Containment Years
inside pressure to Isolation Exercise Full Stroke/
close) Remote Position Czld Shutdow,9Hot

Standby
Operability Test

FWS-FCV- Main feed water Remote AO Transfer Close Active-to-Fail B Remote Position 4
510,520, regulation Globe Remote Position Indication, Exercise/2
530, 540 Years

Exercise Full Stroke/
Cold Shutdown
Operability Test

FWS-FCV- Main feed water Remote AO Transfer Close Active-to-Fail B Remote Position 4
511,521, bypass regulation Globe Remote Position Indication, Exercise/2
531,541 Years

Exercise Full Stroke/
Cold Shutdown
Operability Test

FWS-LCV- Steam generator Remote AO Transfer Close Active-to-Fail B Remote Position 4
610, 620, water filling Globe Remote Position Indication, Exercise/2
630, 640 control Years

Exercise Full Stroke/
Cold Shutdown
Operability Test

(Deleted)

DCD_03.09.
06-57(y)

Tier 2 3.9-176 Re~R4
Tier 2 3.9-176 RaWampia 2



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control;Document

Table 3.9-14 Valve Inservice Test Requirements (Sheet 49 of 119)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

MSS-SMV- Main steam System medium Maintain Close Active-to-Fail B Remote Position 11
515A isolation actuated Gate Transfer Close Containment Indication, Exercise/2

(using valve Isolation Years
inside pressure to Remote Position Exercise Full Stroke/
close) CGed Shutdiwn.'ot

Standby
Operability Test

MSS-SMV- Main steam System medium Maintain Close Active-to-Fail B Remote Position 11
515B isolation actuated Gate Transfer Close Containment Indication, Exercise/2

(using valve Isolation Years
inside pressure to Remote Position Exercise Full Stroke/
close) Czld ShutdewnHot

Standby
Operability Test

MSS-SMV- Main steam System medium Maintain Close Active-to-Fail B Remote Position 11
515C isolation actuated Gate Transfer Close Containment Indication, Exercise/2

(using valve Isolation Years
inside pressure to Remote Position Exercise Full Stroke/
close) CGld Shutdcw.Hot

Standby
Operability Test

DCD_03.09.
06-57 (y)

DCD_03.09.
06-57 (y)

DCD_03.09.
-57-(y)

Tier 2 3.9-179 Re~e~R4
Tier 2 3.9-179 Raw"nean 2



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document

Table 3.9-14 Valve Inservice Test Requirements (Sheet 50 of 119)

Valve Tag Description Valve/Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

MSS-SMV- Main steam System medium Maintain Close Active-to-Fail B Remote Position 11
515D isolation actuated Gate Transfer Close Containment Indication, Exercise/2

(using valve Isolation Years
inside pressure to Remote Position Exercise Full Stroke/
close) Crld Sh'--RtdwnQO Hot

standby
Operability Test

MSS-HCV- Main steam Remote AO Maintain Close Active-To-Fail B Remote Position 4
565 bypass isolation Globe Transfer Close Containment Indication, Exercise/2

Isolation Years
Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test

MSS-HCV- Main steam Remote AO Maintain Close Active-To-Fail B Remote Position 4
575 bypass isolation Globe Transfer Close Containment Indication, Exercise/2

valve Isolation Years
Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test

MSS-HCV- Main steam Remote AO Maintain Close Active-To-Fail B Remote Position 4
585 bypass isolation Globe Transfer Close Containment Indication, Exercise/2

Isolation Years
Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test

MSS-HCV- Main steam Remote AO Maintain Close Active-To-Fail B Remote Position 4
595 bypass isolation Globe Transfer Close Containment Indication, Exercise/2

Isolation Years
Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test

DCD_03.09.
06-57-(y)

Tier 2 3.9-180 Tier~~p~aa 22.-8 eeR



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document

Table 3.9-14 Valve Inservice Test Requirements (Sheet 55 of 119)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing 1ST Notes
Number Type Missions Functions(2) Category Type and Frequency

MSS-SRV- Main steam Relief Maintain Close Active BC Remote Position 1
511 D safety valve Transfer Open Containment Indication, Alternate/2

Transfer Close Isolation Years
Remote Position Class 2/3 Relief Valve

Tests/5 Years and 20%
in 2 Years

MSS-SRV- Main steam Relief Maintain Close Active BC Remote Position
512D safety valve Transfer Open Containment Indication, Alternate/2

Transfer Close Isolation Years
Remote Position Class 2/3 Relief Valve

Tests/5 Years and 20%
in 2 Years

MSS-SRV- Main steam Relief Maintain Close Active BC Remote Position
513D safety valve Transfer Open Containment Indication, Alternate/2

Transfer Close Isolation Years
Remote Position Class 2/3 Relief Valve

Tests/5 Years and 20%
in 2 Years

MSS-SRV- Main steam Relief Maintain Close Active BC Remote Position
514D safety valve Transfer Open Containment Indication, Alternate/2

Transfer Close Isolation Years
Remote Position Class 2/3 Relief Valve

Tests/5 Years and 20%
in 2 Years

MSS-VLV- Main steam Check Maintain Close Active B Check Exercise 12
516A check Transfer Close (Alternative method)

/Rcfueling OutagoCold
Shutdown (of sufficient
duration)

DCD_03.09.
06-57 (z)

Tier 2 
3.9-185

Tier 2 3.9-185



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document

Table 3.9-14 Valve Inservice Test Requirements (Sheet 56 of 119)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

MSS-VLV- Main steam Check Maintain Close Active B Check Exercise 12
516B check Transfer Close (Alternative method)

/Rofu.li•, OGutagCoJd DCD_03.09.
Shutdown (of sufficient 06-57 (z)
duration)

MSS-VLV- Main steam Check Maintain Close Active B Check Exercise 12
516C check Transfer Close (Alternative method)

/Rofuling O-utagcCold DCD_03.09.
Shutdown (of sufficient 06-57 (z)

duration)l

MSS-VLV- Main steam Check Maintain Close Active B Check Exercise 12
516D check Transfer Close (Alternative method)

/Refueling •,,•uo.ol DCD_03.09.
Shutdown (of sufficient 06-57 (z)

duration')

MSS-MOV- Main steam drain Remote MO Maintain Close Active-to-Fail B Remote Position 6
701A line isolation Globe Transfer Close Containment Indication, Exercise/2

Isolation Years
Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test

MSS-MOV- Main steam drain Remote MO Maintain Close Active-to-Fail B Remote Position 6
701B line isolation Globe Transfer Close Containment Indication, Exercise/2

Isolation Years
Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test

MSS-MOV- Main steam drain Remote MO Maintain Close Active-to-Fail B Remote Position 6
701C line isolation Globe Transfer Close Containment Indication, Exercise/2

Isolation Years
Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test

Tier 2 3.9-186 RaWnwan 2



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document

Table 3.9-14 Valve Inservice Test Requirements (Sheet 65 of 116)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing 1ST Notes
Number Type Missions Functions(2) Category Type and Frequency

NCS-MOV- Letdown heat Remote MO Gate Maintain Close Active A Remote Position 4
537 exchanger Transfer Close Containment Indication, Exercise/2 5

component Isolation Years
cooling water Safety Seat Containment Isolation
return Leakage Leak Test
containment Remote Position Exercise Full Stroke/
isolation Cold Shutdown

Operability Test

NCS-VLV- A. B-reactor Check Maintain Open Active BC Check Exercise/ 3
231A coolant DumD Transfer Close Refueling Outage

supply line check

NCS-VLV- A. B-reactor Check Maintain Open Active BC Check Exercise/ 3
231B coolant Dumn Transfer Close Refueling Outaog

supplv line check

NCS-MOV- Cross-connection Remote MO Gate Maintain Close Active B Remote Position 7
232A between A,B- Transfer Open Remote Position Indication, Exercise/2

reactor coolant Years
pump and CD- Exercise Full Stroke/
reactor coolant Cold Shutdown
pump Operability Test
component
cooling water

r-etufi..2I line
isolation

DCD_09.02.
02-56

DCD 09.02.
02-56

_DCD03.09.
06-64

Tier 2 3.9-195 Tier 2 3.9-195 Re 2



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document

Table 3.9-14 Valve Inservice Test Requirements (Sheet 66 of 119)

Valve Tag
Number Description

Valve/ Actuator
Type

Safety-Related
Missions

Safety
Functions(2)

ASME IST
Category

Inservice Testing
Type and Frequency

_______ ± __________ I ± I ___________ _______ ± _________

NCS-MOV-
2328

Cross-connection
between A,B-
reactor coolant
pump and C,D-
reactor coolant
pump
component
cooling water
f-tekfsu~ipy2 line
isolation

Remote MO Gate Maintain Close
Transfer Open

Active
Remote Position

B Remote Position
Indication, Exercise/2
Years
Exercise Full Stroke/
Cold Shutdown
Operability Test

DCD_03.09.
06-64

NCS-MOV- Cross-connection Remote MO Gate Maintain Close Active B Remote Position
233A between A,B- Transfer Open Remote Position Indication, Exercise/2

reactor coolant Years
pump and C,D- Exercise Full Stroke/
reactor coolant Cold Shutdown
pump Operability Test
component
cooling water
return line
isolation

NCS-MOV- Cross-connection Remote MO Gate Maintain Close Active B Remote Position
233B between A,B- Transfer Open Remote Position Indication, Exercise/2

reactor coolant Years
pump and C,D- Exercise Full Stroke/
reactor coolant Cold Shutdown
pump Operability Test
component
cooling water
return line
isolation

Tier 2 3.9-196 Re~A4
Tier 2 3.9-196 RaWROan 2



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document

Table 3.9-14 Valve Inservice Test Requirements (Sheet 98 of 119)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

RWS-MOV- Refueling water Remote MO Gate Maintain Close Active-to-Fail A Remote Position 5
002 storage pit Transfer Close Containment Indication, Exercise/2

purification line Isolation Years
containment Safety Seat Containment Isolation
isolation Leakage Leak Test

Remote Position Exercise Full Stroke/
Quarterly
Operability Test

RWS-AOV- Refueling water Remote AO weir Maintain Close Active-to-Fail A Remote Position 5
022 storage pit type diaphragm Transfer Close Containment Indication, Exercise/2

purification return Isolation Years
line containment Safety Seat Containment Isolation
isolation Leakage Leak Test

Remote Position Exercise Full Stroke/
Quarterly
Operability Test

RWS-VLV- Refueling water Check Maintain Close Active AC Containment Isolation 3
023 storage pit Transfer Close Containment Leak Test 5

purification return Isolation Check Exercise/
line containment Safety Seat Refueling Outage
isolation Leakage

Remete Prc6ition

RWS-VLV- Refueling water Check Maintain Close Passiv eActive A Containment Isolation 3
003 storage pit Containment Leak Test 5

purification line Isolation Check Exercise/
containment Safety Seat Refueling Outaae
isolation check Leakage

DCD_03.09.
06-57 (g)
DCD_03.09.
06-57 (w)
DCD_03.09.

06-57 (w)

Tier 2 3. 9-228 Rev~4
Tier 2 3.9-228 RGVMSOGR 3



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document

Table 3.9-14 Valve Inservice Test Requirements (Sheet 99 of 119)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing 1ST Notes
Number Type Missions Functions(2) Category Type and Frequency

RWS-VLV- Refueling water Check Transfer Open Active BC Check Exercise/
012A recirculation Refueling Outage

pump discharge
check

RWS-VLV- Refueling water Check Transfer Open Active BC Check Exercise/
012B recirculation Refueling Outage

pump discharge
check

DWS-VLV- Demineralized Manual Maintain Close Passive A Containment Isolation 5
004 water supply Containment Leak Test

containment Isolation
isolation Safety Seat

Leakage

DWS-VLV- Demineralized Check Maintain Close Pas-iveAtie AC Containment Isolation 3
005 water supply Containment Leak Test 5

containment Isolation Check Exercise/
isolation check Safety Seat Refuelino Outaae

Leakage

DCD_03.09.
06-57 (w)

DCD_03.09.
06-57 (w)

Tier 2 3.9 -229 ROY~OA4
Tier 2 3.9-229 Ravanuan 2



3.: DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document

Table 3.9-14 Valve Inservice Test Requirements (Sheet 100 of 119)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

CAS-MOV- Instrument air Remote MO Maintain Close Active A Remote Position 5
002 supply outside Globe Transfer Close Containment Indication, Exercise/2 6

containment Isolation Years
isolation Safety Seat Containment Isolation

Leakage Leak Test
Remote Position Exercise Full Stroke/

Refueling Outage
Operability Test

CAS-VLV- Instrument air Check Maintain Close Active AC Containment Isolation 3
003 supply Transfer Close Containment Leak Test 5

containment Isolation Check Exercise/
isolation Safety Seat Refueling Outage

Leakage

CAS-VLV- Station service Manual Maintain Close Containment A Containment Isolation 5
101 air supply line Isolation Leak Test

containment Safety Seat
isolation Leakage

CAS-VLV- Station service Check Maintain Close Active AC Containment Isolation 3
103 air supply line Containment Leak Test 5

containment Isolation Check Exercise/
isolation check Safety Seat Refueling Outaae

Leakage

IGS-AOV- ICIGS line Remote AO weir Maintain Close Active-to-Fail A Remote Position 5
001 containment type diaphragm Transfer Close Containment Indication, Exercise/2 6

isolation Isolation Years
Safety Seat Containment Isolation
Leakage Leak Test
Remote Position Exercise Full Stroke/

Cold Shut down
Operability Test

I 065_03.09.
06-57 (w)
DCD_03.09.
06-57 (w)

Tier 2 3.9-230 Tie 2 .9-30RevnsaR



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document

Table 3.9-14 Valve Inservice Test Requirements (Sheet 102 of 119)

Valve Tag Description Valve/ Actuator Safety-Related Safety ASME IST Inservice Testing IST Notes
Number Type Missions Functions(2) Category Type and Frequency

FSS-VLV- FPWSS line to Check Maintain Close Active AC Containment Isolation 3
006 reactor cavity Containment Leak Test 5

containment Isolation Check Exercise/
isolation check Safety Seat Refueling Outage

Leakage

VCS-AOV- Containment Remote AO Maintain Close Active-to-Failed A Remote Position 5
304 High Volume Butterfly Transfer Close Containment Indication, Exercise/2

Purge Supply Isolation Years
Line Containment Safety Seat Containment Isolation
Isolation Outside Leakage Leak Test
of CV Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test

VCS-AOV- Containment Remote AO Maintain Close Active-to-Failed A Remote Position 5
305 High Volume Butterfly Transfer Close Containment Indication, Exercise/ 2

Purge Supply Isolation Years
Line Containment Safety Seat Containment Isolation
Isolation Inside of Leakage Leak Test
CV Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test

VCS-AOV- Containment Remote AO Maintain Close Active-to-Failed A Remote Position 5
306 High Volume Butterfly Transfer Close Containment Indication, Exercise/2

Purge Exhaust Isolation Years
Line Containment Safety Seat Containment Isolation
Isolation Inside of Leakage Leak Test
CV Remote Position Exercise Full Stroke/

Cold Shutdown
Operability Test

DCD 03.09.
06-57 (w)
DCD_03.09.
06-57 (w)

Tier 2 3. 9-2 32 Re~3
Tier 2 3.9-232 Revmsmeii 3



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document

Table 3.9-14 Valve Inservice Test Requirements (Sheet 119 of 119)

Valve Ta Description Valve/Actuator Safety-Related Safety ASME IST Inservice Testing
Number Type Missions Functions(2) Category Type and Frequency

DS-VLV- C-Safeguard Manual Maintain Close Passive A Seat Leak Test by
001C component area Safety Seat Water Addition or

floor drain Leakage Pressurized Air /
isolation valve Refueling outage

DS-VLV- D-Safeguard Manual Maintain Close Passive A Seat Leak Test by
001D component area Safety Seat Water Addition or

floor drain Leakage Pressurized Air /
isolation valve Refueling outage

RCS-MOV- Deoressurization Remote MO Maintain Close Active B Remote Position 2
118 valve for severe Globe Transfer Ogen RCS Pressure Indication, Exercise/ 15

accident Transfer Close Boundary 2 Years
Remote Position Exercise Full Stroke/

Cold Shutdown
Operabilitv Test
Leak Test/
Refueling Outaae

RCS-MOV- Depressurization Remote MO Maintain Close Active B Remote Position 2
119 valve for severe Globe Transfer Ooen RCS Pressure Indication. Exercise/

accident Transfer Close Boundary 2 Years
Remote Position Exercise Full Stroke/

Cold Shutdown
Ooerabilitv Test
Leak Test/
Refueling Outage

Notes:

DCD 03.09.
06-57 (d)

DCD_03.09.
06-57 (d)

1.

2.

3.

4.

5.

This note applies to the pressurizer safety valves and to the main steam safety valves. Their position indication sensors are tested during set-pressure testing required in 1-8100of the ASME OM Code, Mandatory Appendix I.
These valves are normally closed to maintain the reactor coolant system pressure boundary. These valves are tested during cold shutdowns when the reactor coolant system
pressure is reduced to atmospheric pressure so that an opening of this valve during this IST will not cause a LOCA.
The check valve exercise test is performed during refueling outage. Valves in the inaccessible primary containment can not be tested during power operation. Test of valves in
operating systems may cause impact of power operation. Simultaneous testing of valves in the same system group will be considered.
Test of these valves at power will result in an undesirable transient on the reactor coolant system or the steam generator secondary system. Therefore, exercise testing will be
performed at cold shutdown to avoid impact on power operation.
Containment isolation valves leakage test frequency will be conducted in accordance with the "primary containment leakage rate test program" in accordance with 10 CFR 50
Appendix J.

Tier 2 3 .9-249 Rev~~4
Tier 2 3.9-249 RAWIZMAR 2



3. DESIGN OF STRUCTURES, SYSTEMS,
COMPONENTS, AND EQUIPMENT

US-APWR Design Control Document,

6.

7.

8.

9.

10.

11.

12.

13.

14.
15.

Exercising these valves would stop necessary line for operation such as utilities etc. Therefore, exercise testing will be performed at cold shutdown to avoid impact on power
operation.
Exercising these valves would stop seal injection/ return water or cooling water of the reactor coolant pumps. Such stop of water may result in damage to the reactor coolant
pump or reactor trip. These valves are exercised during cold shutdowns when these components do not require the water flow.
These valves isolate the low pressure system from the high pressure the reactor coolant system. Opening during normal operation may result in damage of equipment or
reactor trip. These valves are exercised during cold shutdowns.
Exercising these valves during power operation would cause a loss of necessary safety function for power operation that needs big efforts to recover it. These valves will be
exercised during cold shutdowns.
The residual heat removal system hot leg suction containment isolation valves and cold leg discharge containment isolation valves are not containment isolation leak tested.
The basis for the exception is:

Should the valves leak slightly when closed, the fluid seal within the pipe or the closed piping system outside containment would preclude release of containment
atmosphere to the environment

* During post-accident operations, the system is filled with recirculation water. During normal operation, the system is water filled, and degradation of valves or piping is
readily detected
The residual heat removal system is a closed loop system, seismically-designed and designed as Quality Group B with a portion of outside containment.

* The residual heat removal system valves are closed when the plant is in modes above hot shutdown.
This note applies to the main steam isolation valves and main feed water isolation valves. The valves are not full stroke tested quarterly at power since full valve stroking will
result in a plant transient during normal power operation. These valves will be exercised during hot standby condition.
Full-stroke exercise of main steam check valves can not be practically established. Main steam check valves are tested by alternate method (disassembly) during refueling
outage as described in the Generic Letter 89-04.
Exercising these valves during power operation would cause a loss of necessary safety function for power operation that needs big efforts to recover it. These valves will be
exercised during hot shutdown before cooling down for refueling outage.
This note applies to the air start pilot valves in the GTG starting system. These valves are operated with specific air source installed in the GTG starting system.
Technical Soecification surveillance reauirement SR 3.4.14.1 will be used for the valve leakaae acceotance criteria. DCD_03.09.

06-57 (d), (i),
(j) and (I)

Tier 2 3.9-250 RevnsneR3



6. ENGINEERED SAFETY FEATURES US-APWR Design Control Document

Table 6.2.4-3 List of Containment Penetrations and System Isolation Positions (Sheet I of 16)
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DCD_03.09.
06-61

P247 56 RCS Nitrogen Gas 1 No Sht. 2 RCS-VLV-133 In C Y Check Self Auto None - NA NA NA NA

1 RCS-AOV-132 Out 9.01 Dia Air Auto RM 0 C C FC T 15 1E

3/4 RCS-VLV-167 In - Dia Manual Manual None C C C NA NA NA NA

P260 56 RCS Demi. Water 3 No Sht. 3 RCS-VLV-139 In C Y Check Self Auto None - - - NA NA NA NA

3 RCS-VLV-140 In Dia Manual Manual None C C C NA NA NA NA

3 RCS-AOV-138 Out 10.0 6t Globe Air Auto RM 0 C C FC T 15 1E

P276L 56 RCS Nitrogen Gas 3/4 No Sht. 4 RCS-AOV-147 In C Y - Globe Air Auto RM 0 C C FC T 15 1E

3/4 RCS-AOV-148 Out 10.0 It Globe Air Auto RM C C C FC T 15 1E

P277 55 CVCS Primary Coolant 4 No Sht. 5 CVS-AOV-005 In C Y - Globe Air Auto RM 0 0 C FC T 20 1E

4 CVS-AOV-006 Out 14.0 It Globe Air Auto RM 0 0 C FC T 20 1E

P278 55 CVCS Primary Coolant 4 No Sht. 6 CVS-VLV-153 In C Y - Check Self Auto None - - - NA NA NA NA

4 CVS-MOV-152 Out 14.0 9t Gate Motor Auto RM 0 0 C FAI S 20 1E

3/4 CVS-VLV-653 In - Globe Manual Manual None C C C NA NA NA NA

P279 56 CVCS Primary Coolant 11/2 No Sht. 7 CVS-VLV-179B In C Y - Check Self Auto None - - NA NA NA NA

11/2 CVS-MOV-1 78B Out 14.0 It Globe Motor RM Manual 0 0 0 FAI RM 15 1E

3/4 CVS-VLV-667B In - Globe Manual Manual None C C C NA NA NA NA

P280 56 CVCS Primary Coolant 1 1/2 No Sht. 7 CVS-VLV-I 79D In C Y - Check Self Auto None - - - NA NA NA NA

11/2 CVS-MOV-178D Out 14.00I Globe Motor RM Manual 0 0 0 FAI RM 15 1E

3/4 CVS-VLV-667D In - Globe Manual Manual None C C C NA NA NA NA

P281 56 CVCS Primary Coolant 11/2 No Sht. 7 CVS-VLV-179A In C Y - Check Self Auto None - - - NA NA NA NA

11/2 CVS-MOV-178A Out 14.0 9t Globe Motor RM Manual 0 0 0 FAI RM 15 1E

3/4 CVS-VLV-667A In - Globe Manual Manual None C C C NA NA NA NA

P282 56 CVCS Primary Coolant 11/2 No Sht. 7 CVS-VLV-179C In C Y - Check Self Auto None - - - NA NA NA NA

1 1/2 CVS-MOV-178C Out 14.0 It Globe Motor RM Manual 0 0 0 FAI RM 15 1E

3/4 CVS-VLV-667C In - Globe Manual Manual None C C C NA NA NA NA

P283 55 CVCS Primary Coolant 3 No Sht. 8 CVS-MOV-203 In C Y - Globe Motor Auto RM 0 0 C PAI PT+UV 15 1E

3 CVS-MOV-204 Out 9.00t Globe Motor Auto RM 0 0 C FAI P,T+UV 15 1E

3/4 CVS-VLV-202 In - Check Self Auto None - - NA NA NA NA

P236 56 SIS rNitrogen Gas

3/4

No Sht. 9

SIS-AOV-114

SIS-VLV-156

Out

In

C y Check

9.09f Globe
- Globe

Self

Air

Manual

Auto

Auto

Manual

None

RM

None

C

C

C

C

C

C

NA NA NA NA

PC T 15 16

NA NA NA NA
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6. ENGINEERED SAFETY FEATURES US-APWR Design Control Document

Table 6.2.4-3 List of Containment Penetrations and System Isolation Positions (Sheet 2 of 15)
Valve Actuation Mode Valve Position

2 50 Y0 N

ESO 9 u9t letEM l it. O 0 2 1t e
3/A ISVV-5A I Gl- M M C 0 N NA NA NA

P210 55 SIS Borated Water 4 Yes Sht. 10 SIS-VLV-01OA In A N - Check Self Auto None - NA NA NA NA Note 4

4 SIS-MOV-009A Out 9.0 ft Globe Motor RM Manual 0 0 0 FAI RM 20 1E

3/4 SIS-VLV-05BA In - Globe Manual Manual None C C C NA NA NA NA

P227 55 SIS Borated Water 4 Yes Sht. 10 SIS-VLV-010B In A N - Check Self Auto None - - - NA NA NA NA Note 4

4 SIS-MOV-099B Out 9.0 0t Globe Motor RM Manual 0 0 0 FAI RM 20 1E

314 SIS-VLV-058B In - Globe Manual Manual None C C C NA NA NA NA

P258 55 SIS Borated Water 4 Yes Sbt. 10 SIS-VLV-010C In A N - Check Self Auto None - - - NA NA NA NA Note 4

4 SIS-MOV-009C Out 9,0 .t Globe Motor RM Manual 0 0 0 FAI RM 20 1E

3/4 SIS-VLV-058C In - Globe Manual Manual None C C C NA NA NA NA
P274 55 SIS Berated Water 4 Yes Sht. 10 SIS-VLV-010D In A N - Check Self Auto None - - - NA NA NA NA Note 4

4 SIS-MOV-0090 Out 9.0 It Globe Motor RM Manual 0 0 0 FAI RM 20 10E

3/4 SIS-VLV-058D In - Globe Manual Maceel None C C C NA NA NA NA
P152 56 SIS Borated Water 10 Yes Sht. 11 SIS-MOV-001A Out A N 39.0 ft Gate Motor RM Manual 0 0 0 FAI RM 50 1E Note4

Note 
7

P153 56 SIS Borated Water 10 Yes Sht. 11 SIS-MOV-001B Out A N 39.0 .t Gate Motor RM Manual 0 0 0 FAI RM 50 1E Note 4

Note 7

P156 56 SIS Berated Waler 10 Yes Sht. 11 SIS-MOV-OO1C Out A N 30.00i Gate Motor RM Manual 0 0 0 FAl RM 50 10 Noted4

1 Nate 7
P157 56 SIS Borated Water 10 Yes Sht. 11 SIS-MOV-001D Out A N 39.0 It Gate Motor RM Manual 0 0 0 FAI RM 50 1E Note 4

Note 7

P209 55 RHRS Borated Water 10 No Sht. 12 RHS-MOV-002A In A N - Gate Motor RM Manual C 0 C FAI RM 50 1E Note 4
6 RHS-SRV-003A In Relief Self Auto None C C C NA NA NA NA Note 6

3/4 SIS-VLV-225A In Globe Manual Manual None C C C NA NA NA NA
P226 55 RHRS Borated Water 10 No Sht. 12 RHS-MOV-002B In A N Gate Motor RM Manual C 0 C FAI RM 50 1E Note 4

6 RHS-SRV-003B In Relief Self Auto None C C C NA NA NA NA Note 6

3/4 SIS-VLV-225B In Globe Manual Manual None C C C NA NA NA NA
P257 55 RHRS Borated Water 10 No Sht. 12 RHS-MOV-002C In A N Gate Motor RM Manual C 0 C FAI RM 50 1E Note 4

6 RHS-SRV-003C In Relief Self Auto None C C C NA NA NA NA Note 6

3/4 SIS-VLV-225C In Globe Manual Manual None C C C NA NA NA NA
P273 55 RHRS Borated Water 10 No Sht. 12 RHS-MOV-002D In A N Gate Motor RM Manual C 0 C PAl RM 50 1E Note 4

6 RHS-SRV-003D In Relief Self Auto None C C C NA NA NA NA Note 6
3/4 SIS-VLV-225D In Globe Manual Manual None C C C NA NA NA NA

DCo03.09.
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6. ENGINEERED SAFETY FEATURES US-APWR Design Control Document

Table 6.2.4-3 List of Containment Penetrations and System Isolation Positions (Sheet 3 of 15)
Valve Actuation Mode Valve Position

-~~~C 03.09.0*0 -

1. 6; A En~e .n o o .

P212 55 RHRS Borated Water 8 Yes Sht. 13 RHS-VLV-022A In A N - Check Self Auto None ..- - NA NA NA NA Note 4
8 RHS-MOV-021A Out 11.0 8t Gate Motor RM Manual C 0 0 FAt RM 40 1E
3/4 RHS-VLV-062A In - Globe Manual Manual None C C C NA NA NA NA

P225 55 RHRS Borated Water 8 Yes Sht. 13 RHS-VLV-0228 in A N - Check Self Auto None NA NA NA NA Note 4
8 RHS-MOV-021D Out 11.0 it Gate Motor RM Manual C 0 0 FAI RM 40 1E
3/4 RHS-VLV-062B In Globe Manual Manual None C C C NA NA NA NA

P259 55 RHRS Borated Water 8 Yes Sht. 13 RHS-VLV-022C In A N - Check Self Auto None - - - NA NA NA NA Note 4
8 RHS-MOV-021C Out 11.0 It Gate Motor RM Manual C 0 0 FAI RM 40 1E
3/4 RHS-VLV-062C In - Globe Manual Manual None C C C NA NA NA NA

P272 55 RHRS Borated Water 8 Yes Sht. 13 RHS-VLV-022D In A N - Check SelS Auto None - - - NA NA NA NA Note 4
8 RHS-MOV-021D Out 11.01ft Gate Motor RM Manual C 0 G FAI RM 40 1E
314 RHS-VLV-062D In - Globe Manual Manual None C C C NA NA NA NA

P501 57 FWS Secondary Coolant 16 Yes Sht. 14 FWS-SMV-512A Out A N 37.0 It Gate S/M Auto RM 0 0 C FC SRCPS 5 1E Note 5
3 EFS-MOV-019A out - Gate Motor Auto RM 0 0 G FAI RCPS is 1E

P502 57 FWS Secondary Coolant 16 Yes Sht. 14 FWS-SMV-512B Out A N 34.0 f0 Gate SIM Auto RM 0 0 C FC S.RCPS 5 1E Note 5
3 EFS-IOV-019B Out - Gate Motor Auto RM 0 G 0 FAI RCPS 15 1E

P503 57 FWS Secondary Coolant 16 Yes Sht. 14 FWS-SMV-512C Out A N 34.0 0t Gate S/M Auto RM 0 G C FC SRCPS 5 1E Note 5
3 EFS-MOV-019C Out - Gate Motor Auto RM 0 0 0 FAI RCPS 15 1E

P504 57 FWS Secondary Coolant 16 Yes Sht. 14 FWS-SMV-512D Out A N 37.0 it Gate SIM Auto RM 0 0 C FC SRCPS 5 1E Note 5
3 EFS-MOV-019D Out - Gate Motor Auto RM 0 0 0 FAI RCPS 15 1E

P509 57 MSS Secondary Coolant 32 Yes Sht, 15 MSS-SMV-515A Out A N 68.0 It Gate StM Auto RM 0 C C FC RCPS 5 1E Note 5
6 MSS-MOV-507A Out - Gate Motor RM Manual 0 0 0 FAI RM 30 1E
6 EFS-MOV-101A Out Gate Motor RM Manual 0 0 G FAl RM 30 1E
6 MSS-SRV-509A Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-510A Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-511A Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-512A Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-513A Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-514A Out Relief Self Auto None C C C NA NA NA NA
4 MSS-HCV-565 Out Globe Air Auto RM C C C FC RCPS 20 1E
2 MSS-MOV-701A Out Globe Motor RM Manual 0 0 0 FAI RM 15 1E
3/4 MSS-VLV-533A Out Globe Manual Manual None C C C NA NA NA NA
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6. ENGINEERED SAFETY FEATURES US-APWR Design Control Document

Table 6.2.4-3 List of Containment Penetrations and System Isolation Positions (Sheet 4 of 15)
Valve Actuation Mode Valve Position
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o * 5 00. 1. 00. 1 Ea 3 z E
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P510 57 MSS Secondary Coolant 32 Yes Sht. 15 MSS-SMV-515B Out A N 65.0 ft Gate S/M Auto RM 0 C C FC RCPS 5 1E Note 5
6 MSS-MOV-507B Out - Gate Motor RM Manual 0 0 0 FAI RM 30 1E
6 EFS-MOV-101B Out Gate Motor RM Manual 0 0 0 FAI RM 30 10

6 MSS-SRV-509B Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-510B Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-511B Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-512B Out Relief Self Auto None C C C NA NA NA NA

6 MSS-SRV-513B Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-514B Out Relief Self Auto None C C C NA NA NA NA
4 MSS-HCV-575 Out Globe Air Auto RM C C C FC RCPS 20 1E
2 MSS-MOV-701 B Out Globe Motor RM Manual 0 0 0 FAI RM 15 10E
3/4 MSS-VLV-533S Out Globe Manual Manual None C C C NA NA NA NA

P511 57 MSS Secondary Coolant 32 Yes Sht. 15 MSS-SMV-515C Out A N 65.0 I6 Gate S/M Auto RM 0 C C FC RCPS 5 1E Note 5
6 MSS-MOV-507C Out - Gate Motor RM Manual 0 0 0 FAI RM 30 1E
6 EFS-MOV-101C Out Gate Motor RM Manual 0 0 0 FAI RM 30 1E
6 MSS-SRV-509C Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-510C Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-511C Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-512C Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-513C Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-514C Out Relief Self Auto None C C C NA NA NA NA
4 MSS-HCV-585 Out Globe Air Auto RM C C C FC RCPS 20 1E
2 MSS-MOV-701C Out Globe Motor RM Manual 0 0 0 FAI RM 15 1E
3/4 MSS-VLV-533C Out Globe Manual Manual None C C C NA NA NA NA

DCD03.09.
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6. ENGINEERED SAFETY FEATURES US-APWR Design Control Document

Table 6.2.4-3 List of Containment Penetrations and System Isolation Positions (Sheet 5 of 15)
Valve Actuation Mode Valve Position
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P512 57 MSS Secondary Coolant 32 Yes Sht. 15 MSS-SMV-515D Out A N 68.0 it Gate S/M Auto RM 0 C C FC RCPS 5 IE Note 5
6 MSS-MOV-507D Out - Gate Motor RM Manual 0 0 0 FAI RM 30 1E
6 EFS-MOV-101D Out Gate Motor RM Manual 0 0 0 FAI RM 30 IE
6 MSS-SRV-509D Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-510D Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-511D Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-512D Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-513D Out Relief Self Auto None C C C NA NA NA NA
6 MSS-SRV-514D Out Relief Self Auto None C C C NA NA NA NA
4 MSS-HCV-595 Out Globe Air Auto RM C C C FC RCPS 20 1E
2 MSS-MOV-701D Out Globe Motor RM Manual 0 0 0 FAI RM 15 1E
3/4 MSS-VLV-533D Out Globe Manual Manual None C C C NA NA NA NA

P214 56 CSS Borated Water 8 Yes Sht. 16 CSS-VLV-005A In A N Check Self Auto None - - - NA NA NA NA Note 4
8 CSS-MOV-004A Out 9.0 It Gate Motor Auto RM C C 0 FAI P 40 1E
314 CSS-VLV-023A In - Globe Manual Manual None C C C NA NA NA NA

P224 56 CSS Borated Water 8 Yes Sht. 16 CSS-VLV-005B In A N - Check Self Auto None - - - NA NA NA NA Note 4
8 CSS-MOV-004B Out 9.0 9t Gate Motor Auto RM C C 0 FAI P 40 1E
3/4 CSS-VLV-023B In - Globe Manual Manual None C C C NA NA NA NA

P261 56 CSS Borated Water 8 Yes Sht. 16 CSS-VLV-005C In A N - Check Self Auto None - - - NA NA NA NA Note 4
8 CSS-MOV-004C Out 9.0 9t Gate Motor Auto RM C C 0 FAI P 40 1E
3/4 CSS-VLV-023C In - Globe Manual Manual None C C C NA NA NA NA

P271 56 CSS Borated Water 8 Yes Sht. 16 CSS-VLV-005D In A N - Check Self Auto None - - - NA NA NA NA Note 4
8 CSS-MOV-004D Out 9.0 ft Gate Motor Auto RM C C 0 FAI P 40 1E
3/4 CSS-VLV-023D In - Globe Manual Manual None C C C NA NA NA NA

P151 56 CSS Borated Water 14 Yes Sht. 18 CSS-MOV-001A Out A N 39.0 ft Gate Motor RM Manual 0 C 0 FAI RM 60 1E Note 4
Note 7

P154 56 CSS Borated Water 14 Yes Sht. 18 CSS-MOV-001B Out A N 39.0 9t Gate Motor RM Manual 0 C 0 FAI RM 60 1E Note 4
Note 7

P155 56 CSS Borated Water 14 Yes Sht. 18 CSS-MOV-001C Out A N 39.0 f9 Gate Motor RM Manual 0 C 0 FAI RM 60 1E Note 4
Note 7

P158 56 CSS Borated Water 14 Yes Sht. 18 CSS-MOV-001D Out A N 39.0 9t Gate Motor RM Manual 0 C 0 FAI RM 60 1E Note 4
Note 7

P220 56 CSS Siliuone Oil 3/4 Yes Sht. 17 A N - Note 8
P222 56 CSS Silicone Oil 314 Yes Sht. 17 _ A N Note 8

DCD_03.09.
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6. ENGINEERED SAFETY FEATURES US-APWR Design Control Document

Table 6.2.4-3 List of Containment Penetrations and System Isolation Positions (Sheet 6 of 15)
Valve Actuation Mode Valve Position
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P417 56 CSS Silicone Oil 3/4 Yes Sht. 17 A N Note 8

P405L 56 CSS Silicone Oil 3/4 No Sht. 17 - - A N Note 8
P234 56 CCWS Water with corrosion 8 Yes Sht. 19 NCS-VLV-403A In C Y Check Self Auto None - - NA NA NA NAinhibitor

8 NCS-MOV-402A Out 10.0 ft Gate Motor AuteflM AMMIatnal 0 0 EQ FAI PM 40 1E

4 NPGS-M.V-445A Ge Globe Mete. Menuel None G G G FAl NA 29 4E

3/4 NCS-VLV-452A In Globe Manual Manual None C C C NA NA NA NA

P249 56 CCWS Water with corrosion 8 Yes Sht. 19 NCS-VLV-403B In C Y Check Self Auto None - - - NA NA NA NAinhibitor
8 NCS-MOV-402B Out 10.0 5 Gate Motor Aute6M SMMi& 0 0 GQ FAI PM 40 1E

4 IGS-MQV-4460 4it Globe Mele Manuel None Q Q Q A. NiW 20 46

3/4 NCS-VLV-452B In - Globe Manual Manual None C C C NA NA NA NA

P232 56 CCWS Water with corrosion a Yes Sht. 20 NCS-MOV-436A In C Y - Gate Motor AuleEM NMeSE 0 0 EQG FAI %6 40 1Einhibitor i NCS-MOV-438A Out 10.0 ft Gate Motor A0leU M ReMalntval 0 0 EQ FAI PM 40 1E

4 NGS-MGIV44A ]I Globe Mete. Meanel Nse Q G 9 FA NA 2 46

4 NGS-MGM-A4SA Gul Globe Metee Menel Nee G G FAl NA 20 46

3/4 NCS-VLV-437A In Check Self Auto None - - - NA NA NA NA
P251 56 CCWS Water with corrosion 8 Yes Sht. 20 NCS-MOV-436B In C Y Gate Motor A$eeBM PNe 0 o GQ FAt NM 40 1E

inhibitor NCS-MOV-438B Out 10.0ft Gate Motor AeIlsM RNeMastil 0 0 GQ FAI %6 40 1E

4 NGS-MGV-44T t - Glebe Melee ManUel None G G 0 FA NA 20 46

4 NIGSMGM-s4 GB t - Globe Mele MeNat None G C Q FM NA 20 46

3/4 NCS-VV-437B In Check Self Auto None - - - NA NA NA NA

P233 57 CCWS Water with corrosion 4 No Sht. 21 NCS-MOV-511 Out A N 9.0 ft Gate Motor Auto RM 0 0 C FAI T 20 1E Note 5

P235 57 CCWS inhbtr 4 No Sht. 21 NCS-MOV-517 Out A N 9.0 ft Gate Motor Auto RM C C C FAI T 20 1E Note 5
P252 57 CCWS a No Sht. 22 NCS-MOV-531 Gut A N 9.0 It Gate Motor Auto RM 0 0 C FAI T 40 1E Note 5

P250 57 CCWS 8 No Sht. 22 NCS-MOV-537 Out A N 9.0 I5 Gate Motor Auto RM 0 0 C FAI T 40 1E Note 5
P276R 56 WMS Gas 3/4 No Sht. 23 LMS-AOV-052 In C Y - Dia Air Auto RM 0 0 C FC T 15 1E

3/4 LMS-AOV-053 Out 11.091 Dia Air Auto RM C C C FC T 15 1E

P284 56 WMS Gas 2 No Sht. 24 LMS-AOV-055 In C Y - Dia Air Auto RM 0 0 C FC T 15 1E

2 LMS-AOV-056 Out 16.0 It Dia Air Auto RM 0 0 C FC T 15 1E

2 LMS-AOV-060 Out - Di Air Auto RM 0 0 C FC T 15 1E
n^...• •, ... i=,o •,,n~I
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3 No Sht 25 LMS-LCV-0 10A
LMS-LCV-010B Out

C y

9.09i Die
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0
C C

0 C
PC T 10
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6. ENGINEERED SAFETY FEATURES US-APWR Design Control Document

Table 6.2.4-3 List of Containment Penetrations and System Isolation Positions (Sheet 7 of 15)
Valve Actuation Mode Valve Position
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P27 56 WMS Primary Coolant 2 No Sht, 26 LMS-AOV-104 In C Y' Die Air Auto RM C C C PC T 15 1E

2 LMS-AGV-1115 Out 9.06 OhsD Air Auto RM C C C FC T 10 10

P267L 55 PSS Primary Coolant 3/4 No Sht. 21 PSS-AGOV-003 In C Y Globe Air Auto RM C C C PC T 15 1E

3/4 PSS-MG V-006 ton Globe Motor Auto RM 0 0 C PAt T 15 10

3/4 PSS-MGV-013 ton Globe Motor Auto NSM C C C PAt T I5 lE

3/4 PSS-MGV-031A Gut 14.06i Globe Motor Auto RNM 0 0 C PAt T 15 IE

P269N 55 PSS Primary Coolant 3/4 NO Sht. 26 PSS-MGOV-023 to C Y' Globe Motor Auto RM 0 0 C PAt T 10 1E

3/4 PSS-MGV-031B Out 14.00I Globe Motor Auto NM 0 0 C PAl T 15 16

P267N 56 PSS Borated Water 314 No Sbt. 29 PSS-AGV-062A In C Y Globe Air Ante RM C C C PC T 15 1E

3/4 P00-AGOV-062B ton Globe Air Auto RM C C C FC T 15 16

314 PSS-AGOV-062C ton Globe Air Auto NM C C C PC T 15 10

3/4 PSS-AGV-062D ton Globe Air Auto NM C C C PC T 10 16

3/4 PSS-AG V-063 Gut 13.00f Globe Air Auto RM 0 0 C PC T 10 10

P270 06 PSS Containment 3/4 No Sht. 30 PSS-VLV-072 In C Y Check Self Auto Nooe - - - NA NA NA NA

AtmsphrePSS-VLV-091 In - Globe Manual Manual None C C C NA NA NA NA

3/4 PSS-MGOV-071 Gut 9.00f Globe Motor RM Manual C C C PAt NM 15 10

P237N 57 SGBDSS Secondary 3/4 No 0ht. 31 SGS-AGV-031A Gut A N 11.00f Globe Air Auto NM 0 0 C PC T 15 1E Notes5

P237L 57 SGBDS Coolant 3/4 No Sht. 31 SGS-AGV-031B Gut A N 12.09I Globe Air Auto RM O 0 C PC T 10 1E NoteS5

P239R 57 06000 Secondary 3/4 No Sht. 31 SGS-AGV-031C Gut A N 11.00f Globe Air Auto RM 0 0 C PC T 15 1E Notes5

P239L 57 SOBOS Coolaot 3/4 No 00t. 31 SGS-AOV-031D GOut A N 12.00f Globe Air Auto NM 0 0 C PC T 15 1E Notes5

P505 57 SGBDS Secoodary 4 No Sht. 31 SGS-AGV-OO1A Out A N 22.00f Globe Air Auto NM 0 0 C PC T 20 1E Notes5

P500 57 SGBDS Coolant 4 No Sht. 31 SGS-AOV-001B Out A N 26.00f Globe Air Auto NM 0 0 C PC T 20 1E Note 5

P507 57 SGBDS 4 No Sht. 31 SGS-AGV-001C Gut A N 26.00f Globe Air Auto NM 0 0 C PC T 20 1E Note 0

P508 57 066D0 4 No Sht. 31 SGS-AGV-OO1D Gut A N 22.09f Globe Air Auto RM 0 0 C PC T 20 1E Notes5

P161 06 NWS Borated Woter 6 No Sht. 32 RWS-MGV-002 to C Y Gate Moter Auto NM 0 0 C PAt T 30 16

6 RWS-MOV-004 Gut 19.00f Gate Motor Auto RM 0 0 C FAI T 30 10

3/4 NWS-VLV-003 ton Check Self Auto None - - - NA NA NA NA

DCD_03.09.
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6. ENGINEERED SAFETY FEATURES US-APWR Design Control Document

Table 6.2.4-3 List of Containment Penetrations and System Isolation Positions (Sheet 8 of 15)
Valve Actuation Mode Valve Position
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P253 56 PMWS Deminrralized 2 No Sht. 34 DWS-VLV-005 In C Y Check Self Auto None NA NA NA NA
Water 2 DWS-VLV-004 Out 9- 0 ft Ole Manual Manual None C C C NA NA NA NA

314 DWS-VLV-006 In Da Manual Manual None C C C NA NA NA 0A

P245 56 IAS Compressed Air 2 No Sht. 35 IAS-VLV-003 In C Y - Check Self Auto None - - - NA NA NA NA
2 IAS-MOV-002 Out 9.0 1t D Globe Motor Auto RM C C C FAI T 15 NE
3/4 IAS-VLV-004 In - Globe Manual Manual None C C C NA NA NA NA

P248 56 FSS Fire Water 3 No Sht. 36 FSS-VLV-003 In C Y - Check Self Auto None - - NA NA NA NA
3 FSS-AOV-001 Out 9.0 It Globe Air Auto RM C C C FC T 15 1E
3/4 FSS-VLV-002 In - Globe Manual Manual None C C C NA NA NA NA

P238 56 FSS Fire Water 6 No Sht. 37 FSS-VLV-006 In C Y - Check Self Auto None NA NA NA NA
6 FSS-MOV-004 Out 10.0 ft Gate Motor Auto RM C C C FAC RM 30 1E
3/4 FSS-VLV-005 In - Globe Manual Manual None C C C NA NA NA NA

P230 56 SSAS Compressed Air 2 No Sht. 38 SAS-VLV-103 In C Y - Check Self Auto None - - NA NA NA NA
2 SAS-VLV-101 Out 9.011 Globe Manual Manual None C C C NA NA NA NA
3/4 SAS-VLV-102 In - Globe Manual Manual None C C C NA NA NA NA

P200 - (Fuel Transfer Tube) 22 No Sht. 39 - - B N Flange NA - - C C C NA NA NA NA
P451 56 HVAC Containment 36 No Sht. 40 VCS-AOV-305 In C Y B-fly Air Auto RM C 0 C FC V 5 1E

Atmosphere 36 VCS-AOV-304 Out 13.0 11 B-fly Air Auto RM C 0 C FC V 5 1E
P452 56 HVAC Containment 36 No Sht. 40 VCS-AOV-306 In C Y - B-fly Air Auto RM C 0 C FC V 5 1E

Atmosphere 36 VCS-AOV-307 Out 9.0 It B-fly Air Auto RM C 0 C FC V 5 1E
P410 56 HVAC Containment 8 No Sht. 41 VCS-AOV-356 In C Y - B-fly Air Auto RM C C C FC V 5 1E

Atmosphere 8 VCS-AOV-357 Out 10.06t B-fly Air Auto RM C C C FC V 5 1E
P401 56 HVAC Containment 8 No Sht. 41 VCS-AOV-355 In C Y - B-fly Air Auto RM C C C FC V 5 1E

Atmosphere 8 VCS-AOV-354 Out 10.O ft B-fly Air Auto RM C C C FC V 5 1E
P262R 56 HVAC Silicone Oil 3/4 No Sht. 42 A N Note 8
P262L 56 HVAC Silicone Oil 3/4 No Sht. 42 -A N Note 8
P408 56 VWS Chilled Water 10 No Sht. 43 VWS-VLV-421 In C V Check Self Auto None - NA NA NA NA

10 VWS-MOV-403 Out 9.0 Gate Motor Auto RM 0 C C FAI T 50 1E
3/4 VWS-VLV-426 In Globe Manual Manual None C C C NA NA NA NA

DCD_03.09.
06-61

56 VINS Chinlled Water
10

314

No Sht. 43 V WS-MOIVI UV2/2

VWS-MOV-407

VWS-VLV-423

Out

In

C

9.01It
Gate

Check

Motor

Self

Auto

Auto

RM

None

0
C

C FAt

NA

T

NA

50

NA

10E

NA

Tier 2 6.2-202 Tie 2 .2-02ReviseR4



6. ENGINEERED SAFETY FEATURES US-APWR Design Control Document

Table 6.2.4-3 List of Containment Penetrations and System Isolation Positions (Sheet 9 of 15)
Valve Actuation Mode Valve Position
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P265 56 RMS Containment 1 No Sht. 44 RMS-VLV-005 In C Y - Check Self Auto None - - - NA NA NA NA
Atmosphere 1 RMS-MOV-003 Out 9.0 it Globe Motor Auto RM 0 0 C FAI T 15 lE

3/4 RMS-VLV-004 in - Globe Manual Manual None C C C NA NA NA NA
P266 56 RMS Containment 1 No Sht. 44 RMS-MOV-001 In C Y - Globe Motor Auto RM 0 0 C FAI T 15 1E

Atmosphere 1 RMS-MOV-002 Out 9.0ft Globe Motor Auto RM 0 0 C FAI T 15 1E

P231 56 ICIGS Carbon Dioxide 3/4 No Sht. 45 IGS-AOV-002 In C Y - Dia Air Auto RM C C C FC T 15 1E
3/4 IGS-AOV-001 Out 9.0 It Dia Air Auto RM C C C FC T 15 1E

P405R 56 LTS Containment 3/4 No Sht. 47 LTS-VLV-002 In C Y - Globe Manual Manual None C C C NA NA NA NA
Atmosphere LTS-VLV-001 Out 9.0 9t Globe Manual Manual None C C C NA NA NA NA

P223 56 LTS Containment 3/4 No Skt. 47 In B N - Flange NA Manual None C C C NA NA NA NA
Atmosphere Out Flange NA Manual None C C C NA NA NA NA

P216 56 LTS Containment 3/4 No Sht. 46 In B N Flange NA Manual None C C C NA NA NA NA
Atmosphere Out Flange NA Manual None C C C NA NA NA NA

P218 56 LTS Containment 314 No Sht. 46 In B N Flange NA Manual None C C C NA NA NA NA
Atmosphere out Flange NA Manual None C C C NA NA NA NA

P418R 56 RLS Containment 1 1/2 No Sht. 48 In B N Flange NA Manual None C C C NA NA NA NA
Atmosphere Out Flange NA Manual None C C C NA NA NA NA

P418L 56 RLS Containment 1 1/2 No Sht. 48 In B N Flange NA Manual None C C C NA NA NA NA
Atmosphere Out Flange NA Manual None C C C NA NA NA NA

P520 56 Sht. 49 NA B N None None Manual Manual C C C NA NA NA NA
P530 56 Sht. 49 NA B N None None Manual Manual C C C NA NA NA NA
P540 56 Sht. 50 NA B N None None Manual Manual C C C NA NA NA NA
P208 (Spare) Sht. 52 A N

P213 (Spare) Sht. 52 A N

P215 (Spare) Sht. 52 A N

P246 (Spare) Sht, 52 A N

P254 (Spare) Sht. 52 A N

P268 (Spare) Sht. 52 A N

P269L (Spare) Sht, 52 A N

P275 (Spare) Sht, 52 A N

P285 (Spare) - Sht.52 - - A N -

(lCD 03.09.
06-61

P301 (spare) Sht. 52 1- A N

Tier 2 6.2-203 Tier2 6.-203Revien4•



6. ENGINEERED SAFETY FEATURES US-APWR Design Control Document

Table 6.2.4-3 List of Containment Penetrations and System Isolation Positions (Sheet 10 of 15)
Valve Actuation Mode Valve Position

P0 
ah.S20EN.. .

Lae S 52 Ao W U. 0rae~3 3* og o A,: 1 ~ 0 * ~ 0 t -

P406 (Spare) Sht. 52 A N

P407 (Spare) Sht, 52 A N

6601 (Electric) Sht. 51 - N

E602 (ElectSpc) Sht. 51 B N

E603 (Electric) Sht. 51 B N

E602 (Electric) Sht. 51 B N

E603 (Electric) Sht. 51 B N

E604 (Electric) Sht. 51 B N

E607 (Electric) Sht. 51 B N

E606 (Electric) Sht. 51 B N

E607 (Electric) Sht. 51 B N

E610 (Electric) Sht. 51 B N

E611 (Electdc) Sht. 51 B N

E612 (Electric) Sht- 51 B N

E613 (Electnc) Sht. 51 B N

E614 (Electric) Sht. 51 B N

E613 (Electric) Sht. 51 B N

E616 (Electric) Sht. 51 B N

E617 (Electric) Sht. 51 B N

E620 (Electric) Sht. 51 B N

E621 (Electric) Sht. 51 B N

E622 (Electric) Sht. 51 B N

E623 (Electric) Sht. 51 B N

E624 (Electrc) Sht. 51 B N

E625 (Electric) Sht. 51 B N

E627 (Electric) Sht. 51 B N

E627 (Electric) Sht. 51 B N

E620 (Electric) Sht- 51 B N

DCI)_03.09.
06-6T

6630 I- (Electric) Sht. 51 1- 13 N I

Tier 2 6.2-204 Tier2 6.-204Roefiir-4



6. ENGINEERED SAFETY FEATURES US-APWR Design Control Document

Table 6.2.43 List of Containment Penetrations and System Isolation Positions (Sheet 11 of 15)
Valve Actuation Mode Valve Position

E 3 &. 4 >*u .E'
d 0 m

E631 (Electric) Sht. 51 B N-
E632 (Electric) Sht, 51 B N

E633 (Electric) Sht. 51 B N

E634 (Electric) Sht. 51 B N

E635 (Electric) Sht. 51 B N

E636 (Electric) Sht. 51 B N

E637 (Electric) Sht. 51 B IN
E638 (Electric) Sht. 51 B N

E639 (Electric) Sht. 51 B N

E650 (Electric) Sht. 51 B N

E651 (Electric) Sht. 51 B N

E652 (Electric) Sht. 51 B N

E653 (Electric) Sht. 51 B N

E654 (Electric) Sht. 51 B N

E655 (Electric) Sht. 51 B N

E656 (Electric) Sht. 51 B N

E657 (Electric) Sht. 51 B N

E658 (Electric) Sht. 51 B N

E661 (Electric) Sht. 51 B N

E662 (Electric) Sht. 51 B N

E663 (Electric) Sht. 51 B N

E664 (Electric) Sht. 51 B N

E665 (Electric) Sht. 51 B N

E666 (Electric) Sht. 51 B N

E667 (Electric) Sht. 51 B N

E668 (Electric) Sht. 51 B N

E701 (Electric) Sht. 51B N

E702 (Electric) Sht. 51 B N

OCO_03.09.
06-6T

I E703
(Electric)

i Shi. 511
B N

Tier 2 6.2-205 Re~oR4
Tier 2 6.2-205 ReviSIOR 3



6. ENGINEERED SAFETY FEATURES US-APWR Design Control Document

Table 6.2.4-3 List of Containment Penetrations and System Isolation Positions (Sheet 12 of 15)
Valve Actuation Mode Valve Position

E h 51 B N0~~~~ ~~~~0 0 OE en -C- o 8 B
709 (lectri) St 51. B N

E70. z inetQc <hu. 5 1 0 N V Z A M A i 0 0 4w
E704 (Electric) - Sht. 51 B N -

E709 (Electric) Sht. 51 B N

E710 - (Electric) -- Sht. 51 -- B N - - - -- - - - - -

E711 - (Electric) - - Sht. 51 -- B N - - - -- - - - - -

E712 - (Electric) - - Sht. 51 -- B N - - - -- - - - - -

DCD03.09.
0e-e1

Tier 2 6.2-206 Tie 2 .2-06Revir,•4


