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This letter is submitted in support of the AP1000 Design Certification Amendment Application (Docket
No. 52-006). The information provided is generic and is expected to apply to all CombinedLicense
(COL) applicants referencing the API000 Design Certification and the AP1000 Design Certification
Amendment Application.

Westinghouse provided preliminary information on changes which it proposed to include in Revision 18
of the API000 Design Control Document (DCD-1 8) in a January 20, 2010 letter (Reference 1).
Supplementary information on some of those changes requested by the NRC was provided in a March 12,
2010 letter (Reference 2). Information was provided in an April 26, 2010 letter (Reference 3) for seven of
the changes identified in the January 20, 2010 that were determined to meet one or more of the Interim
Staff Guidance-I I (ISG- 11) criteria for reporting to the NRC staff. The remaining 50 "elective" items in
the January 20 letter are addressed in a letter dated May 21, 2010 (Reference 4). In a letter dated May 10,
2010 (Reference 5), information was provided for seven design changes that met one or more of the ISG-
11 criteria and which supported the AP1000 Licensing Finalization schedule. In a letter dated May 25,
2010 (Reference 6), information was provided for two additional design changes that met one or more of
the ISG-1 I criteria and which supported the AP1000 Licensing Finalization schedule. In letters dated
June 14, 2010 (Reference 7), June 18, 2020 (Reference 8), July 6, 2010 (Reference 9), July 8, 2010
(Reference 10), July 28, 2010 (Reference 11) July 29, 2010 (Reference 12), August 12, 2010, (Reference
13), and August 16 (Reference 14) information was provided for additional design changes.
Supplementary information for Reference 11 was provided in References 15 and 19. Supplementary
information for CN62 (initial information provided in Reference 5) was provided in Reference 16.
Supplementary information for CN05 (initial information provided in Reference 3) was provided in
Reference 17. Supplementary information for Reference 12 was provided in Reference 18.
Supplementary information for Reference 13 was provided in Reference 21.

This letter provides additional supplementary information on the design change (Change Number 74)
which addresses improvements to the design for containment external pressure. Information On CN74
was initially provided in Reference 14. Supplementary information for Reference 14 was provided in
Reference 20. The additional supplementary information, which consists of additional responses to
comments provided by the NRC at various times, is provided in Enclosures I - 3. Responses provided in
Reference 20 are also included. In those cases where resolution of the comment required changes to NRC
Review Package pages, those revised report pages are provided in Enclosure 4. Enclosure 5 contains
information on the Vacuum Relief System flow path which was requested by Enclosure 3 Comment 31.
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Enclosure 6 contains information on a sensitivity study performed in response to Enclosure 3 Comments
14, 15, and 17. In those cases where resolution of the comment required changes to DCD pages, those
revised DCD pages are provided in Enclosure 7.

As noted previously, the changes described in this and the referenced letters do not constitute all of the
changes which Westinghouse proposes to include in DCD-1 8. Rather, the changes in this letter are in
addition to those which Westinghouse either has submitted or will submit to the NRC as responses to
Requests for Additional Information or Safety Evaluation Report Open Items.

Westinghouse will work with the NRC staff to disposition the changes described in this letter as
expeditiously as possible. Questions related to the content of this letter should be directed to
Westinghouse. Please send copies of such questions to the prospective COL applicants referencing the
AP1000 Design Certification. A representative for each applicant is included on the cc: list of this letter.

Very truly yours,

R. F. Ziesing
Director, U.S. Licensing
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Re-Submittal of Proposed Changes for AP1000 Design Control Document Rev. 18,
March 12, 2010

3. DCPNRC_002850, Final Information on Proposed Changes for the AP1000 Design Control
Document Rev. 18, April 26, 2010

4. DCPNRC_002874, Final Information on Proposed Changes for the API1000 Design Control
Document Rev. 18, May 21, 2010

5. DCPNRC_002863, Information on Proposed Changes for the API1000 Design Control
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6. DCP NRC_002879, Information on Proposed Changes for the AP1000 Design Control
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14. DCPNRC_002941, Information on Proposed Changes for the AP1000 Design Control
Document Rev. 18, August 16, 2010

15. DCPNRC_003014, Supplementary Information on Proposed Changes for the AP1000 Design
Control Document Rev. 18, September 3, 2010

16. DCPNRC_003033, Supplementary Information on Proposed Changes for the API 000 Design
Control Document Rev. 18, September 9, 2010

17. DCPNRC_003036, Supplementary Information on Proposed Changes for the AP1000 Design
Control Document Rev. 18, September 16, 2010

18. DCPNRC_003035, Supplementary Information on Proposed Changes for the AP1000 Design
Control Document Rev. 18, September 22, 2010

19. DCPNRC_003048, Supplementary Information on Proposed Changes for the AP1000 Design
Control Document Rev. 18, September 29, 2010

20. DCPNRC_003015, Supplementary Information on Proposed Changes for the API000 Design
Control Document Rev. 18, September 29, 2010
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I. Supplementary Information for CN74, API1000 Containment Vessel External Pressure Analysis and
Design Information for Change Number 74, Responses to 20 NRC Comments Plus 5 Additional
Changes, Non-Proprietary

2. Supplementary Information for CN74, API000 Containment Vessel External Pressure Analysis and
Design Information for Change Number 74, Responses to 4 Comments, Non-Proprietary

3. Supplementary Information for CN74, AP1000 Containment Vessel External Pressure Analysis and
Design Information for Change Number 74, Responses to 48 Comments, Non-Proprietary

4., Supplementary Information for CN74, API000 Containment Vessel External Pressure Analysis and
Design Information for Change Number 74, Revised Pages for NRC Review Package,
Non-Proprietary

5. Supplementary Information for CN74, API000 Containment Vessel External Pressure Analysis and
Design Information for Change Number 74, Vacuum Relief System Flow Path Description,
Non-Proprietary

6. Supplementary Information for CN74, AP1000 Containment Vessel External Pressure Analysis and
Design Information for Change Number 74, Sensitivity Studies to Address Staff s Review of
Containment External Pressure Analyses (APP-SSAR-GSC-1 12 Rev. 0), Non-Proprietary

7. Supplementary Information for CN74, AP 1000 Containment Vessel External Pressure Analysis and
Design Information for Change Number 74, Revised DCD Pages, Non-Proprietary
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cc: B. Anderson
D. Jaffe
E. McKenna
T. Spink
P. Hastings
R. Kitchen
A. Monroe
P. Jacobs
C. Pierce
E. Schmiech
G. Zinke
R. Grumbir
M. Melton

- U.S. NRC
- U.S. NRC
- U.S. NRC
- TVA.
- Duke Energy
- Progress Energy
- SCANA
- Florida Power & Light
- Southern Company
- Westinghouse
- NuStart/Entergy
- NuStart
- Westinghouse

7E
7E
7E
7E
7E
7E
7E
7E
7E
7E
7E
7E
7E



WESTINGHOUSE NON-PROPRIETARY CLASS 3
DCPNRC_003050

October 15, 2010

ENCLOSURE 1

Supplementary Information for CN74
AP1000 Containment Vessel External Pressure Analysis and Design Information for Change Number 74

Responses to 20 Comments Plus 5 Additional Changes
Non-Proprietary

The table provides information on the changes to DCPNRC_002941 identified by the NRC and
information on changes to DCPNRC_002941 that were identified independently.
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DCD Reference NRC Comment Westinghouse Response-C-mment r L e-m 0ved v. Ir• email dat ed = iAug I, n0n

Tier 2, Chapter 6 Page 3/97 response description, item 1, should be added Incorporated: Information has been added to Tier 2,
Section 6.2.3.5 to AP1 000, FSAR, Tier 2, 6.2.3.5, new 4'th paragraph, on Section 6.2.3.5 following the 3rd paragraph. This new

page 40/97 - Please comment. information provides a more detailed description for
the control of the vacuum relief valves. In addition a
description of the interlock is provided in new Section
7.6.2.4.

2 Tier 1, Chapter 2 AP1000 FSAR, Tier 1, T2.2.1-3, should indicate VFS-PL- Incorporated: Valves VFS-PL-V800A, -V800B added
Table 2.2.1-3 V800A, -V800B close in 30 seconds - Please comment. to Tier 1, T2.2.1-3 (Item 7) with closure time of •<30

seconds.
3 Tier 2, Chapter 9 As a follow-up to the 12 Aug 2010 telecon - proposed Incorporated: Text added to paragraph 4 of DCD

Section 9.4.7.2.1 write-up for 9.4.7.2.1, 2'nd and 3rd paragraphs should Section 9.4.7.2.1. Text added to paragraph 6 of DCD
Tier 2, Chapter 6 describe how the new 6" MOV closure times are consistent Section 6.2.3.2.1 with a pointer to Section 9.4.7.
Section 6.2.3.2.1 with the assumptions and criteria for the ECCS analysis

(reflood backpressure) assumptions in the DCD Ch 15. In
other words, the 12 sec. closure of the two 16" VFS valves
bounds the 30 sec. closure of the two new 6" vacuum relief
valves. This is to fully address the new vacuum relief
design change compliance with SRP 6.2.4, CSB BTP 6-4.

Commets] rcied from Stf uing t e o- i - .held IoTeaAgIui [,
4 Tier 2, Chapter 9 NRC - In package sent, will WEC address how we Type C No Change Required: Tier 2, Figure 9.4.7-1 (Sheet

Figure 9.4.7-1 containment leak test the vacuum relief check valves? 1) of CN74 (DCP NRC _002941) includes Note 11
indicating temporary spool pieces or blind flanges with
test connections may be used for leakage testing.

5 Tier 2, Chapter 16 TS Bases B 3.6.10 contain several bracketed numerical Incorporated: [-0.8] was originally bracketed as it
TS 3.6.10 values, e.g., [-0.8] psig, [-1.47] psig. Are they meant to be was a set point. [-0.8] was replaced with

COL information items? "Containment Pressure - Low 2" and bracketed
numerical values were removed in transmittal of CN74
(DCPNRC_002941). Additionally, -1.47 is replaced
with "...less than the design load" in this change.
Tech Spec 3.6.10 and associated Bases have been
significantly revised. This comment has been
incorporated into the new TS 3.6.10 and Bases.

Page 1 of 5
File: CN74 NRC 100825 Comment Table.doc
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DCD Reference NRC Comment Westinghouse Response
6 Tier 2, Chapter 16 DCD Section 6.2 is listed as Reference 1 in TS Bases B Incorporated: -1.47 psig is replaced with "...less than

TS 3.6.10 3.6.10. Information provided in the TS Bases such as "[- the design load". Tech Spec 3.6.10 and associated
Tier 2, Chapter 6 1.47] psig" cannot be found in DCD Section 6.2. Either the Bases have been significantly revised. This comment
Table 6.2.1.1-3 reference needs to be updated or the reference changed. has been incorporated into the new TS 3.6.10 and

Bases. The external pressure was added to Tier 2
Table 6.2.1.1-3.

7. Tier 2, Chapter 6 Demonstrate that a numerical value used in the TS (e.g., [- Incorporated: Tier 2, Table 6.2.1.1-9 was updated to
Table 6.2.1.1-9 0.8] psig) is more conservative than the assumed value in include the setpoint value of -1.2 psig assumed in the

the safety analysis (i.e. takes into account component analysis.
uncertainty, etc).

8 Tier 2, Chapter 16 Completion Time for TS 3.6.10 Required Action B.3.2 Incorporated: Tech Spec 3.6.10 and associated
TS 3.6.10 should be "once per 12 hours" - more frequent than SR Bases have been significantly revised. The revised

3.6.10.2. TS.3.6.10 and Bases are attached.
Cmen receive from Staff durini*• [e he] a Tues i 17, 210

9 Tier 2, Chapter 16 NRC - TS 3.6.10 Condition C - Do not indent "AND". Incorporated: Indentation of "AND" in TS 3.6.10
TS 3.6.10 Condition C has been removed.

10 Tier 2, Chapter 16 NRC - In Bases 3.6.10, can WEC list Section 9.4.7 in Incorporated: DCD Tier 2, Section 9.4.7 added as
TS 3.6.10 References? Reference 3 to Bases 3.6.10. A call-out to Reference

3 was added at the end of the Background section.
11 Tier 2; Chapter 16 NRC - In Applicability Section of Bases 3.6.10, first Incorporated: Applicable Safety Analysis Section of

TS 3.6.10 paragraph, second sentence. Add more information. Need Bases 3.6.10 first paragraph, second sentence
information as to why assumption was conservative, modified to read "Conservative assumptions are used

for relevant parameters in the calculation: e.g.,
maximum inside containment temperature, minimum
outside air temperature, maximum humidity,
maximum heat transfer coefficients, etc (Ref. 1)."
This is consistent with the equivalent sentence from
the Standard Tech Spec 3.6.12.

12 Tier 2, Chapter 6 NRC - Figure 6.2.1.1-11 on vacuum relief, vertical axis Incorporated: Figure 6.2.1.1-11 has been replaced
Figure 6.2.1.1-11 should be "pressure" instead of "temperature" with the new design basis curve.

Page 2 of 5
File: CN74 NRC 100825 Comment Table.doc
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I DCD Reference I NRC Comment I Westinghouse Response
13 Tier 2, Chapter 16

TS 3.6.10
NRC staff requests the inclusion in TS 3.6.10 and the
associated bases, a surveillance requirement (SR) to test
the interlock feature between the Vacuum Relief Valves
and the Containment Purge Discharge Isolation Valve
(VFS-PL-V009) to ensure operability of the shared
containment penetration is not affected by operation
(surveillance testing included) of these Vacuum Relief
Valves.

No Change Required: The valve actuation interlock
is a part of the overall Engineered Safeguards
Features (ESF) actuation logic for the vacuum relief
valves, which is tested as specified in Tech Spec
3.3.2, SR 3.3.2.2.

SR 3.3.2.2 is generically required for all ESF
actuation circuits per Item 25 in Tech Spec Table
3.3.2-1 (page 12 of 13).

As discussed in the definitions for Tech Specs, "An
ACTUATION LOGIC TEST shall be the application of
various simulated or actual input combinations in
conjunction with each possible interlock logic state
and the verification of the required logic output. The
ACTUATION LOGIC TEST shall be conducted such
that it provides component overlap with the
ACTUATION DEVICE TEST."

The actual actuation device test for the vacuum relief
valves is included in Tech Spec 3.3.2, SR 3.3.2.7 in
Item 26 of Table 3.3.2-1, required for all ACTUATION
DEVICES.

Therefore, no actuation logic interlock testing is
required to be specifically added for the vacuum relief
valves' actuation circuit since it is already addressed
generically for all Table 3.3.2-1 actuation circuits by
SR 3.3.2.2.

C~ommen! ! I tsI(,-t rlv v ea d Wednesday, Augus.t 18,2010

14 I ter 2, Unapter 1
TS 3.3.2

I 5 3.3.2, Actions U;.1, U;U.2. and u;.3: I tie logical
connectors "AND" should not be indented.

Incorporated: indentation ot Iogical connector "ANU"
in TS 3.3.2, Actions CC.1, CC.2 and CC.3 has been
removed.

Page 3 of 5
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DCD Reference NRC Comment Westinghouse Response
15 Tier 2, Chapter 16 TS Bases B 3.3.2, ACTIONS CC.1, CC.2, and CC.3: The Incorporated: TS Bases B 3.3.2 CC.3 has been

TS 3.3.2 discussion on Action CC.3 appears to indicate the plant revised to clarify the Completion Time. - "44 hours
operators will have 44 hours to open either an equipment from Condition entry."
hatch or both doors of an airlock, when the plant reaches
Mode 5 or 6, to provide the required vacuum relief path,
versus only 8 hours of the total 44 hours from the start of a.
plant controlled shutdown. Revise TS and Bases, as
appropriate, to reflect a realistic time duration to establish
an open flow path.

16 Tier 2, Chapter 16 TS Bases B 3.6.4, ASA, 3r" paragraph: "1.7 psig" should Incorporated: TS Bases B 3.6.4, Applicable Safety
TS 3.6.4 be "1.7 psid" to be consistent with DCD 3.8.2.1.1. Analysis, 3rd paragraph, has been revised to indicate

"1.7 psid".
17 Tier 2, Chapter 16 TS 3.6.10, Completion time for Action B.3.2: Similar text Incorporated: Tech Spec 3.6.10 and associated

TS 3.6.10 as provided for Action A.2.2 should be used. Bases have been significantly revised. The revised
I_ TS 3.6.10 and Bases are attached.

18 Tier 2, Chapter 16 TS 3.6.10, Action B.3.3: "Restore vacuum relief flow path Incorporated: Tech Spec 3.6.10 and associated
TS 3.6.10 to OPERABLE status" should be "Restore temperature Bases have been significantly revised. The revised

differential to OPERABLE range". TS 3.6.10 and Bases are attached.

19 Tier 2, Chapter 16 TS Bases B 3.6.10, ACTIONS B.1, B.2, B.3.1, B.3.2, and Incorporated: Tech Spec 3.6.10 and associated
TS 3.6.10 B.3.3: Add "Once opened," at the beginning of 4 th Bases have been significantly revised. The revised

paragraph. Also, revise 5th paragraph to reflect restoring TS 3.6.10 and Bases are attached.temperature versus relief flow path to operable status.

20 Tier 2, Chapter 16 TS Bases B 3.6.10, ACTIONS C.1, C.2, and C.3: Same Incorporated: TS Bases B 3.6.10 C.3 has been
TS 3.6.10 comment as in Item 15 above, revised to clarify the Completion Time. - "44 hours

from Condition entry."

Page 4 of 5
File: CN74 NRC 100825 Comment Table.doc
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Westinghouse Self-identified Changes
DCD Reference Title Reason for Change

21 Tier 2, Appendix Conformance with Regulatory Guides - RG 1.68; Initial The change in-effect creates a vacuum breaker.
1A Test Program for Water-Cooled Nuclear Power Plants, App. Therefore, the first bullet under Clarification/Summary

A.1.i Description of Exceptions is deleted.
22 Tier 2, Chapter 16 Containment Pressure Surveillance Requirement The Reviewer's Note is deleted because the revised

SR 3.6.4.1 analysis requires a low pressure limit regardless of the
ambient temperature.

23 Tier 2, Chapter 16 Vacuum Relief Valves Clarification; "temperature" added
SR 3.6.10.1 Surveillance Requirement

24 Tier 2, Chapter 16 Vacuum Relief Valves Bases Clarification; clarifies differential air temperature in Ist
B S R 3.6.10.1 Surveillance Requirements paragraph

25 Tier 2, Chapter 16 Vacuum Relief Valves Bases Tech Spec 3.6.10 and associated Bases have been
B SR 3.6.10.2 Surveillance Requirements significantly revised. The revised TS 3.6.10 and

Bases are attached.

Page 5 of 5
File: CN74 NRC 100825 Comment Table.doc
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ENCLOSURE 2

Supplementary Information for CN74
AP 1000 Containment Vessel External Pressure Analysis and Design Information for Change Number 74

Responses to 4 Comments
Non-Proprietary
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R

uCmeu iteTerence r e v email t Testsndnouse A 2esponse 0

1 DCP_NRC 002941
Section 5

In the section of "Valve Modeling" in Containment Vessel
External Pressure Analysis, it says that "a 20 second
delay from setpoint being reached to valve actuation was
assumed." However, the new functional diagram Figure
7.2-1 (sheet 19 of 21) does not appear to show this time
delay for the Low-2 Containment Pressure variable.
Please provide clarifications.

Incorporated: The 20 second time delay
discussed is not an intentional time delay. This is
the time assumed in the analysis to achieve full
flow thru the MOV. The stoke time of the valve is
30 seconds. Full flow thru the valve occurs at 60%
open (18 seconds). The time for processing the
actuation signal through the Protection and Safety
Monitoring System (PMS) is less than 1 second.
However, 2 seconds was conservatively used in the
analysis (consistent with the containment high
pressure signal). Therefore the total time to
achieve full flow through the MOV is assumed to be
20 seconds (18 seconds + 2 seconds). This is
conservative for the analysis as no credit is taken
for vacuum relief as the valve is oDenincl.

2 Chapter 7 In Table 7.2-5, WEC assigned Figure 7.2-1 (sheet 19 of Incorporated: The Subject of DCD Section
Section 7.7.1.11 21) to the new functional diagram and revised the 7.7.1.11 is the Diverse Actuation System (DAS).

original Sheet 19 and 20 as Sheet 20 and 21, The logic to actuate the new containment vacuum
respectively. However, the corresponding changes do relief function is performed in the PMS, not DAS.
not appear to be in DCD Section 7.7.1.11 and CN #8. The new figure is being added after the existing

Figure 7.2-1 (Sheet 18 of 20) because it is
currently the last sheet related to the PMS. The
current Sheets 19 and 20 of 20, which are related
to the DAS, will become Sheets 20 and 21 of 21 as
a consequence. This will be reflected in DCD
Section 7.7.1.11.

3 Chapter 6 The new Note 8 was created for Table 6.2.3-1, but was No Change Required: Table 6.2.3-1 (Sheet 3 of 4)
Table 6.2.3-1 not referred to in the table. lists Note 8 in the "Signal" column of the VFS

system.
4 Chapter 9 The 1st and 2nd sentences in the new 2nd paragraph in Incorporated: The new second paragraph in DCD

Section 9.4.7.1.1 DCD Section 9.4.7.1.1 could be deleted since they are Section 9.4.7.1.1 will be deleted in its entirety.
covered in the 1st paragraph in the same DCD Section
9.4.7.1.1.

Page 1 of 1
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API1000 Containment Vessel External Pressure Analysis and Design Information for Change Number 74

Responses to 48 Comments
Non-Proprietary
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DCD Reference NRC Comment Westinghouse Response

1 I ier z, Cnapter 1 7
and 19

I'age 73
During an audit at (W) headquarters, the staff
confirmed that issues identified as Items 5b, 5c,
and 5d in Table 3, "Proposed DCD Changes and
Justification Table," have been adequately
addressed. The staff cannot yet make the same
determination with respect to Item 5a.

No change required: Per the sensitivity assessment provided August
3 1 st 2010 of the loss of containment isolation due to the vacuum relief
DCP, it has been concluded that equipment added due to DCP-1 958 is
not risk significant therefore it should not be included into the scope of
D-RAP or required diverse actuation from DAS.

Equipment is included in the D-RAP program if equipment was
identified as being risk significant (by RAW values or by inclusion by
the expert panel). Since the PRA evaluation judged this DCP to not be
risk significant it is judged that VFS-800A/B and VFS-803A/B should
not be added to the D-RAP program.

It is also felt that the equipment added due to DCP-1 958 would not be
judged to be risk significant for the following reasons.

" The new motor operated vacuum relief valves (outside
containment, VFS 800A/B) are closed at all times except 1) to
relieve a postulated vacuum event and 2) for testing to verify
their OPERABILITY.

* The position of the valves is monitored and an alarm is
provided to the control room operators at any time the valves
are open.

* There will be an automatic confirmatory interlock included that
will close the valves at any time that the containment purge
isolation valve inside containment (VFS-009) is open even
though they should be closed anyway.

The vacuum relief function that opens the MOVs is actuated through
the PMS from the identical containment pressure channels (PCS-PT-
005,6,7,8) that actuate containment isolation to close the valves.
Therefore, if containment pressure is increasing (necessary before
anything is going to be released from containment) it cannot also be
low to cause the MOV's to open.

Page 1 of 21
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DCD Reference NRC Comment Westinghouse Response
2 Tier 2, Chapter 19 Chapter 19: Incorporated: The addition of four additional safety-related VFS

Table 19.55-2 The staff expects that VFS-800A/B and -803A/B, valves (800A/B and 803A/B) as per DCP-1 958 does not have any
as seismic Category I valves, would appear in significant impact on the current AP1 000 SMA. Because of the scope
Table 19.55-1 of Section 19.55 of the DCD. Also, of the SMA analysis, cutsets are generated from the PRA based model
unless new basic events are added to Table to evaluate the overall HCLPF value of the plant. This is done by
19.55-2, the absence of basic events involving evaluating the HCLPF value for each cutset and then selecting the
these valves that are similar to those for failure of lower cutset HCLPF value as the overall plant HCLPF value. The
VFS-003 & -004 (EQ-VFS-AOV-0304) and HCLPF value for a selected cutset is defined as the higher HCLPF
VFS-009 & VFS-010 (EQ-VFS-AOV-0910) should value among all the basic event contributing to the cutset. The AP1 000
be justified. SMA model already includes a basic event for the VFS discharge

valves (EQ-VFS-AOV-0910) and the four newly added valves are at an
elevation consistent with the pre-existing valves (i.e., higher than
elevation 100'), thus would not change the HCLPF value associated to
the basic event. Because of the above, the four new valves are added
in the SMA analysis by simply including them in the existing basic
event EQ-VFS-AOV-091 0). Table 19.55-2 is updated with the following
description associated to BE EQ-VFS-AOV-0910: "Containment Air
Filtration System Containment Air Exhaust Isolation Valves Fail (009,
010, 80AB and 803A/B)"

3 Tier 2, Chapter 19 Chapter 19: Incorporated: Equipment is included in the D-RAP program if
Table 19.59-18, In a letter (DCPNRC_002833) dated March 23, equipment was identified as being risk significant (by RAW values or
Sheet 17 of 25 2010, Westinghouse states that containment by inclusion by the expert panel). Equipment was identified as

isolation valves were identified for control from requiring DAS auction if the equipment was also identified as being risk
DAS on the basis of the risk significance of each significant. For this reason the PRA documentation commonly refers
isolation valve, it is because of that risk to the risk significant CIVs as ones that have DAS control as a means
significance that particular CIVs are within the of describing the valves in the group, not as a means of describing how
scope of RAP-not because they are controlled the valves were selected for D-RAP.
from DAS. This clarification was appropriate,
because the NRC staff had requested information
in a way that implied a reversal of this cause and A note will be added into Item 39 of Table 19.59-18, sheet 17 of 25, to
its effect. clarify that CIVs were included into D-RAP since they were identified

as being risk significant.
Now the same implication is made in the
applicant's Item 5a of Table 3. (The staff
concludes that Item 39 in DCD Table 19.59-18
may be misleading and should be revised.)

Page 2 of 21
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DCD Reference NRC Comment Westinghouse Response
4 Tier 2, Chapter 19 Chapter 19: Incorporated: An insight (#86) will be added into Table 19.59-18,

Table 19.59-18, - Other important insights related to the function of sheet 25 of 25, to identify that containment relief function is important
Sheet 25 of 25 VFS may require an additional entry in Table for the integrity of the containment

19.59-18.
5 Tier 2, Chapter 17 Chapter 17: No change required: Currently all DCPs are reviewed by the PRA

Since the determination that CIVs are to be within group to determine PRA impact. A PRA evaluation of the DCP is
the scope of RAP is based on risk importance performed and PRA insights are provided to aid the AP1 000 Change
measures for both CDF and LRF (RAW ý2 and F- Control Board. Since DCPs are not incorporated into the PRA model
V 0.005) and not whether they are controlled at this time, RAW and FV values cannot be provided for VFS-800A/B
from DAS, the staff will need to review the and VFS-803A/B.
calculation of risk importance measures.
Westinghouse has been asked to make the Table 17.4-1 identifies that CIVs controlled by DAS were included into
calculation available to the staff at Twinbrook. the D-RAP program based on RAW. This RAW value was for the

basic event associated with the common cause failure of VFS-VO09 &
VFS-V010 to close.

It can be concluded from the sensitivity that we do not anticipate that
importance measures for VFS-80OA/B and VFS-803A/B in the updated
operational mode will meet the criteria for being classified as risk-
significant SSCs within the scope of D-RAP.

6 Tier 2, Chapter 17 Chapter 17: No change required: These components are already safety-related;
If importance measures, SMA[ 11, or expert panel therefore, adding them to D-RAP provided no additional assurance of
determinations indicate that it is appropriate, reliability.
additional revision(s) to Chapter 17 and Tier 1
Section 3.7 should be proposed.

[1] Table 17.4-1: polar crane and pressurizer

HCLPF values are also equal to the plant HCLPF
value (0.50g), suggesting that they also belong in
RAP.

7 Tier 2, Chapter 3 Page 18 No change required: No, as per the DCP, IST testing (APP J, LLRT)
Table 3.9-16 Table 3.9-16: Does inclusion in the AP1000 POV shall be conducted in one direction. Per GDC 56-8 Section 6.2,

Program mean that VFS-800A/B will be pressure- butterfly valves (as well as globe valves) may be tested in the reverse
tested in both directions? If not, testing in direction provided the results are conservative. Based on the
conjunction with scheduled ILRT should be installation of the valves, the test performed will be in the "non"
considered. Unless failure to perform a pressure preferred direction. This means that system pressure applied to the
test from containment is justified, this assumption disc will tend to push it off its seat, i.e. conservative results.
should be added to Table 19.59-18.
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DCD Reference NRC Comment Westinghouse Response
8 DCPNRC_002941 Table 31.6-2: It is not clear why position indication Incorporated: The VFS valves position indication are included in the

for VFS valves is not included in the list of list of potential high-frequency-sensitive safety-related components.
potential high-frequency-sensitive safety-related They are listed as the Limit Switch consistent with other valves in the
components. table. The table titled "Proposed DCD Changes and Justification Table"

has been updated to reflect that the motor operators and limit
switches for valves VFS-V800A/B have been added to the table
as potential high frequency sensitive safety related components.

om -. n via email dated ..i' - in - ' •y,_-ug "O 2 0
9 Tier 2, Chapter 6 NRC staff will need to perform an audit of the No change required: Westinghouse Calc Note APP-SSAR-GSC-1 12

WGOTHIC analyses, including the study that is available for NRC audit at our Rockville office.
generated Figure 6.2.1.1-11. Please make these
analyses available for audit.

10 Tier 2, Chapter 6 Please provide an equation for the chopped No change required: The external temperature decrease is
Table 6.2.1.1-9 cosine temperature function. What is the basis implemented to account for temperature oscillations between night and

for the 20°F temperature differential (250 F to 50F) day, and to add conservatism to the analysis. A 30°F/hr temperature
over 12 hours and why is it appropriate for use in decrease is now assumed. Please see the response to question 17f
this calculation? below for further discussion on the temperature differential.

11 Tier 1, Chapter 2 The design commitments in ITAAC 2.7.6-2 are Incorporated: Vacuum relief valves VFS-PL-V800A, -V800B have
Table 2.7.6-2 containment isolation and vacuum relief. The been added to Tier 1, Table 2.7.6-2 (Item 2) with an open time _•30

associated ITA and AC reference Tier 1, Table seconds.
2.2.1-3 items 1 and 7, only appear to address
containment isolation. Why are there no
associated ITAAC for vacuum relief?

12 Tier 2, Chapter 16 Bases for TS 3.6.4 states that limiting negative Incorporated: The Bases for TS 3.6.10 was revised to cross-
TS 3.6.4 pressure transient is loss of all AC power sources reference the analyses discussed in the Bases for TS 3.6.4. The

in extreme cold weather conditions. It also Bases for TS 3.6.4 was revised to delete the reference to the
identifies 4 other transients that were evaluated, - inadvertent IRWST drain since this is not a bounding transient. The
but these scenarios don't correspond to those other events were evaluated as indicated in APP-MV50-ZOC-039
identified in Section 5.0 of DCP 74. Please Rev. 0. The LOAC transient as modeled in APP-SSAR-GSC-1 12 Rev.
describe where these transients were evaluated. 0 bounds all external pressure transient scenarios. This is because of
If referencing previous RAI responses or studies, the assumptions on decay heat and humidity.
explain how the results are applicable to current
design.
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DCD Reference NRC Comment Westinghouse Response
13 Tier 2, Chapter 16 The Basis for Action A.2.1 in Tech Spec B3.6.1 0 Incorporated: As a result of extending the Mode Applicability for TSs

TS 3.6.10 states that opening VFS-PL-V009 and VFS-PL- 3.6.4 and 3.6.5 for Item 16, Actions A.2 and B.3 are being deleted from
V010 precludes the possibility of an excessive TS 3.6.10. System operations to provide air flow to containment for
negative pressure inside containment since the TS 3.6.10 are similar to system operations to restore containment air
containment is open to the outside. Please pressure or temperature for these other TSs, in the event that they
explain how air will be supplied through this line, exceed limits, and these operations occur prior to an event. Therefore,
which is designed to purge, should the specific Actions will NOT be specified within TS 3.6.10 for consistency.
containment develop a vacuum.

In addition, deleting these two proposed TS 3.6.10 Actions corrects. an
inconsistency discussed in the proposed Bases for these Actions,
since this Action was NOT intended to provide an air vent path during
an event. The alternate air flow path is NOT available during an event
with a coincident loss of AC power.

System operations to align the VFS exhaust air flow path are
potentially available, along with other VFS and VCS system flow paths
and system operations, to help restore containment air pressure and
temperature to within limits in TSs 3.6.4 and 3.6.5.

14 Tier 2, Chapter 6 The sensitivity studies that defined the limiting Information provided: Please see Enclosure 6 titled "Sensitivity
DCPNRC_002941, case focused on max external pressure absent Studies To Address Staff's Review Of Containment External Pressure
Section 5.0 the operation of relief valves. Because the Analyses (APP-SSAR-GSC-1 12 Rev. 0)". Sensitivities 1 and 2 were

containment continues to depressurize for about performed at external temperatures of -40°F and 50'F respectively.
an hour after the relief valves are open, how is it These transients are less limiting than that presented in APP-SSAR-
known that the most bounding case was GSC-1 12 Rev. 0 for actuation of the vacuum relief system.
selected? For example, demonstrate that once
relief valves open, a LOAC at an external
temperature of 25F produces the minimum
internal pressure.

15 Tier 2, Chapter 6 Because the analysis with internal temperature Information provided: Please see Enclosure 6 titled "Sensitivity
DCPNRC_002941, <80F did not model the vacuum relief valves, how Studies To Address Staff's Review Of Containment External Pressure
Section 5.0 does it demonstrate that it is not necessary to Analyses (APP-SSAR-GSC-1 12 Rev. 0)". Sensitivity.i at -40'F shows

restrict inside to outside air temperature that at the lowest possible external temperature with containment at
differential to <90F when T<80F. 88'F actuation of the vacuum relief system is still bounded by the

25'F/100% humidity transient.
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DCD Reference NRC Comment Westinghouse Response
16 Tier 2, Chapter 16 The Bases for Applicability of TS 3.6.10 states Incorporated: The Mode Applicability sections of TS 3.6.4 and 3.6.5

TS 3.6.10 that the potential exists for negative containment will be modified to address shutdown conditions JS 3.6.4 - Modes 5
pressure during Modes 1-4 and also during and 6 without an open containment air flow path ýý:6 inches and
Modes 5-6 when both containment equipment TS 3.6.5 - Modes 5 and 6 while the airlocks and equipment hatches
hatches and airlocks are closed. The supporting are all closed) since the assumptions of the TS 3.6.10 safety analyses
analysis represents Mode 3, and used initial need to be preserved during these Modes as well. Action B will be
conditions from LCOs in TS 3.6.4 ( min revised to also identify an additional Action to be taken during
containment pressure of -.2 psid) and TS 3.6.5 shutdown conditions to be consistent with TS 3.6.10 Action C.3.
(max containment temperature of 120F), which
are both applicable for Modes 1-4. Discuss how
this analysis bounds Modes 5-6 which has no
LCO for min containment pressure or max
containment temperature.

1ý
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I DCD Reference I NRC Comment I Westinghouse Response
17 DCPNRC-002941,

Section 5.0
With respect to audit of APP-SSAR-GSC-1 12
a) Please make Ref. 5, which contains heat rate

calculations, and Ref. 7, which contains
resistance calculations, available for audit.

b) The sensitivity analyses in this calc note
aren't consistent with those from Section 5.0
of the August 24, 2010 submittal. How will
the differences be addressed in docketed
correspondence?

c) The base model is referenced to Case 8 of
APP-SSAR-GSC-746. Is this the LOCA
model, or were changes made to heat
transfer coefficients or volumes to maximize
heat loss?

d) What heat conductors and/or volumes were
initialized to the equilibrium temperature at
the start of the transient run?

e) Were any changes made to annulus heat
transfer coefficients to address inexplicably
high values identified in previous analysis?

f) For the design basis model, the chopped
cosine function essentially models a 2.50F
temperature decrease over the 4 hour
transient. It was stated this adds
conservatism to the analysis by accounting
for day to night temperature variations, and
that it is demonstrated to be a secondary
effect. The staff does not find justification that
either of these statements are true, so please
describe why this is an appropriate
assumption for a safety analysis.

a) No change required: Calcs APP-SSAR-GSC-003 (Ref. 5) and
APP-VFS-M3C-224 (Ref. 7) were made available for audit on
September 2 nd

b) Incorporated: Westinghouse will revise Section 5.0 of the
Change Notice package top reflect the appropriate analyses. The
revised Section 5.0 is attached.

c) No change required: Calc APP-SSAR-GSC-746 was made
ndavailable for audit on September 2

d) No change required: The shell, baffle, and shield building TC's
were initialized to equilibrium temperatures.

e) No change required: There were no changes made to the heat
transfer coefficients.

f) Information provided: Please see Enclosure 6 titled "Sensitivity
Studies To Address Staff's Review Of Containment External
Pressure Analyses (APP-SSAR-GSC-1 12 Rev. 0)". A 300F/hr
temperature decrease was assumed. This assumption was based
on an evaluation of meteorological data gathered from Duluth, MN
from 1/1/1975 to 1/1/2010. The maximum observed below-
freezing temperature decrease occurred in Duluth, MN on
12/09/1995 from 2300 hrs to 0000 hrs. The temperature
decreased from 19.04°F to 1.94°F in a one hour period. This
results in an hourly temperature drop of 17.1 'F..
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DCD Reference NRC Comment Westinghouse Response
18 Tier 2, Chapter 17 Westinghouse has used an expert panel process No change required: Verbal explanation accepted by NRC with no

and performed calculations to support the further action.
determination that these valves need not be
added to the RAP. The staff finds no reason to
disagree. Whether the VFS valves in question
belong within the scope RAP may depend upon
risk importance calculations that are not yet
available. Since they are already safety-related,
the impact of adding them to the RAP at a later
date will impose no additional design or
construction requirements.

19 Tier 2, Chapter 17 The staff had requested a rationale for failing to No change required: Verbal explanation accepted by NRC with no
add other SSCs (identified in the SMA) to the further action.
scope of RAP. Information that justifies their
exclusion was provided in a proposed change to
the DCD.

20 Tier 2, Chapter 19 The staff reviewed information at the No change required: The response to comment 2 above addresses
Westinghouse office in Rockville, including "PRA this issue.
Sensitivity of Impact on containment isolation
available due to DCP-1 958." The staff expects
that the SMA will address "all sequences
leading to core damage or containment failure"
(words from SECY-93-087, emphasis added).
This is not constrained by the probability of the
sequence. Failure to open a path to relieve
external pressure leads to containment failure.
Failure to close/remain closed is containment
failure. Please clarify the basis for failing to
provide, in the SMA, HCLPF values for all VFS
CIVs.
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LI•A A d

ComU(.Uteterence rNeci Lvomment v Westingeaouse desponse ,
21 DCP NRC 002941

Section 6
Section 6.0, "Containment Isolation
Consideration," in AP1000 Design Change
Package (DCP) 74 states in the "Position"
paragraph for 10 CFR Part 50, Appendix A,
General Design Criterion 54, that testing AP1 000
Vacuum Relief Power-Operated Butterfly Valves
VFS-PL-V800A/B in the reverse direction of
containment leakage is more conservative
because the butterfly valves will be installed in the
"non-preferred" direction. Clarify the statement in
the DCP that the valves are installed in the non-
preferred direction in that Figure 6-1 in AP1 000
DCP 74 indicates that the valves will be
positioned such that containment pressure will
assist in sealing the valve closed against its
seating surface. Further, specify the reference to
the AP1000 Design Control Document (DCD) that
requires the application of ANSI/ANS 56.8,
"Containment System Leakage Testing
Requirements," as indicated in AP1000 DCP 74.

Incorporated: Section 6.0 of the DCPNRC_002941 (CN74) has
been modified to clarify testing of the butterfly valves in the reverse
direction of containment leakage.

The text now reads: "The outboard butterfly valves will be tested using
a temporary spool piece and test connections. The butterfly valves
cannot be tested in the direction of containment leakage, however, it is
more conservative to test the butterfly valves in the reverse direction of
containment leakage, because the valves will be installed such that
the containment pressure will assist in sealing the valve closed. This
test method meets the requirements of ANSI 56.8, Section 6.2,
Direction of Testing."
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DCD Reference NRC Comment Westinghouse Response
22 DCPNRC_002941 Subsection 9.1.1, "Mechanical Design Incorporated: Subsection 9.1.1 of DCPNRC 002941 (CN74) has

Section 9.1.1 Requirements," in Section 9.1, "Outboard Motor been revised to specify valves VFS-PL-V800A/B will be designed in
Operated Valves VFS-V800A/B," of AP1000 DCP accordance with DCD Tier 2 Section 3.9.
74 specifies that AP1000 Vacuum Relief Power-
Operated Butterfly Valves VFS-PL-V800A/B will The text now reads: "Valves VFS-800A/B are specified as ASME Class
be designed in accordance with the general 2, 6" motor operated butterfly valves, with open and closed safety
requirements of Westinghouse valve specification functions. They will be designed in accordance with DCD Tier 2
APP-PV1 1 -ZO-001. Specify in the DCP that Section 3.9."
qualification of these valves will be in accordance
with ASME Standard QME-1-2007, "Qualification
of Active Mechanical Equipment Used in Nuclear
Power Plants," as accepted in Revision 3 to
Regulatory Guide 1.100, "Seismic Qualification of
Electric and Active Mechanical Equipment and
Functional Qualification of Active Mechanical
Equipment for Nuclear Power Plants," as planned
to be specified in the next revision to the AP1 000
DCD, such as indicated in the Westinghouse
letter dated March 5, 2010, for power-operated
valves within the scope of the AP1 000 Inservice
Testing (IST) Program.

23 DCPNRC_002941 Subsection 9.1.1 of AP1000 DCP 74 specifies a Incorporated: Subsection 9.1.1 of DCPNRC_002941 (CN74) has
Section 9.1.1 maximum stroke time of 30 seconds for opening been revised to include information regarding the flow capacity and

and closing AP1 000 Vacuum Relief Power- time for full flow capacity for VFS-PL-V800A/B consistent with the
Operated Butterfly Valves VFS-PL-V800A/B. assumptions of the safety anlayis.
Specify in the DCP that the qualification process
will verify (1) the design assumption that the The summary of mechanical design characteristics provided include:
valves will be capable of allowing full flow - Valve Material: Carbon Steel
capacity within 20 seconds taking into - Disk Style: Triple offset with bi-directional flow
consideration that the motor operator might not - Actuator: Motor Operated with locking gear sets to ensure
operate at constant speed during the valve actuator and shaft are held in position.
opening stroke, and (2) each valve will have - Close: Torque switch controlled.
sufficient flow capacity to relieve vacuum - Open: Limit with torque switch backup.
conditions to avoid the containment external - Leak-Tightness: FCI Class V
design pressure from being exceeded. - Capacity Coefficient: 868

- Open/Close Stroke time of 30 seconds (max)
- Full Flow Capacity in 18 seconds
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I DCD Reference NRC Comment I Westinghouse Response
24 DCPNRC_002941

Section 9.1.3
Subsection 9.1.3, "Testing Requirements," of
AP1 000 DCP 74 specifies that AP1000 Vacuum
Relief Power-Operated Butterfly Valves VFS-PL-
V800A/B will be tested in accordance with ASME
OM Code, Paragraph ISTC-3500 and Table
ISTC-3500-1,"lnservice Test Requirements."
Revise the AP1 000 DCP 74 to specify that these
motor-operated valves (MOVs) will be tested as
described in AP1 000 DCD Tier 2, Section 3.9.6,
in accordance with 10 CFR 50.55a, including
implementation of the ASME OM Code as
incorporated by reference in the regulations and
the supplemental requirements in 10 CFR
50.55a(b)(3)(ii) to ensure that the MOVs continue
to be capable of performing their design-basis
safety functions. Further, clarify the statement in
this subsection that periodic verification of these
MOVs will be based on the Joint Owners' Group
(JOG) Periodic Verification report to specify that
the periodic verification program will be in
accordance with the description provided in
AP1000 DCD Tier 2, Section 3.9.6, including the
JOG Periodic Verification Program as accepted in
the NRC safety evaluation dated September 25,
2006, and its supplement dated September 18,
2008. Also, the specification in the Westinghouse
response to NRC staff question 2f on page 5 of
the AP1 000 DCP 74 that the valve and actuator
components will be comprised of materials
previously tested as part of the JOG program
should be included in Subsection 9.1.3 of AP1 000
DCP 74.

Incorporated: Section 9.1.3. of DCPNRC_002941 (CN74) has been
revised to reference DCD Tier 2 Section 3.9.6.

The revised text now reads: "The valves are considered Active and
categorized as A in accordance with DCD Tier 2 Section 3.9.6."

In addition, the information regarding the JOG Periodic Verification
report has been removed.

Page 11 of 21



WESTINGHOUSE NON-PROPRIETARY CLASS 3

DCD Reference NRC Comment Westinghouse Response
25 DCP_NRC_002941 Subsection 9.2.1, "Mechanical Design Incorporated: Section 9.2.1 of DCPNRC 002941 (CN74) and DCD

Section 9.2.1 Requirements," in Section 9.2, "Inboard Self Tier 2 Table 3.9-16 have been revised to reflect clarification of valves
Tier 2 Table 3.9-16, Actuated Valves VFS-V803A/B," in AP1000 DCP VFS-PL-V803A/B as vacuum relief valves. The differential cracking
Sheets 24 and 25 of 74 indicates the design requirements for AP1 000 pressure tolerance and the full flow capacity of the check valves were
26; Vacuum Relief Containment Isolation Check added to Section 9.2.1.
Note 39 Valves VFS-PL-V803A/B. ASME OM Code,

Table ISTC-3500-1 states that if a check valve The Valve Type in table 3.9-16 has been changed from "Check" to
used for pressure relief is capacity certified, then "Relief." For consistency throughout the document, an editorial change
it shall be classified as a pressure or vacuum has been made in this section to identify the IST Category as "AC"
relief valve. Therefore, AP1 000 Vacuum Relief instead of "A."
Containment Isolation Check Valves VFS-PL-
V803A/B are within the scope of ASME BPV The text now states that the valves are tested in accordance with DCD
Code, Section III, Subsection NC-7000, Tier 2 Section 3.9.6 and Appendix I of the ASME OM Code. They are
"Overpressure Protection," as defined in considered vacuum relief valves and will be designed in accordance
Paragraph NC-7110 and require capacity with ASME BPV Code, Section III, Subsection NC-7000.
certification as defined in Paragraph NC-7750.
Specify in the DCP (1) VFS-PL-803A/B are Additionally, Note 39 in DCD Tier 2 Table 3.9-16 has been revised to
vacuum relief valves that will be designed and remove reference to motor operated Valves VFS-PL-V800A/B.
qualified in accordance with ASME BPV Code,
Section III, Subsection NC-7000; (2) the allowable
tolerance for the 0.2 psi differential cracking
pressure based on the design assumptions; and
(3) the qualification process will demonstrate that
each valve will have sufficient flow capacity to
relieve vacuum conditions to avoid the
containment external design pressure from being
exceeded.
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DCD Reference NRC Comment Westinghouse Response
26 DCP_NRC_002941 Subsection 9.2.2, "Testing Requirements," in Incorporated: Subsection 9.2.2 of DCP_NRC_002941 (CN74) has

Section 9.2.2 Section 9.2 of AP1 000 DCP 74 states that been revised to include information about bidirectional testing of the
AP1000 Vacuum Relief Containment Isolation vacuum relief containment isolation check valves.
Check Valves VFS-PL-V803A/B are tested in
accordance with ASME OM Code, Paragraph The following text has been added to Subsection 9.2.2:
ISTC-3500 and Table ISTC-3500-1. In that these
check valves provide a vacuum relief function with "Since the valves have a safety function in both the open and closed
a design opening pressure, specify in the DCP directions, they will be tested in both directions. The check valves will
that these valves will be tested in accordance with be exercised open using a mechanical exerciser in accordance with
ASME OM Code, Appendix I, "Inservice Testing ISTC-5221 (b)(1). The valve is designed with a mechanical exerciser to
of Pressure Relief Devices in Light-Water Reactor allow adjustment of the balancing device inherent to the valves. The
Nuclear Power Plants," including testing to valve is designed to begin to lift off the seat at 0.2 psid. This value will
demonstrate that the design opening pressure be used as the acceptance criteria.
requirement is satisfied. Further, the
Westinghouse response to NRC staff questions The valves will also be verified to close during the mechanical exercise
3d and 3e specifying bidirectional testing test in accordance with ISTC-5221 (b)(3). The valves will be visually
capability and Appendix I provisions with opening verified closed as well as leakage tested in accordance with the
setpoint testing and closure testing should be Appendix J program."
specified in Subsection 9.2.2 of AP1 000 DCP 74.

27 DCD Chapter 3 AP1 000 DCP 74 should modify AP1 000 DCD Tier No change required: This change is included in response to
Tier 2 Table 3.9-16 2, Table 3.9-16, "Valve Inservice Test Comment #25 above.

Requirements," to classify AP1 000 Vacuum Relief
Containment Isolation Check Valves VFS-PL- Per discussions with the NRC on 09/09/2010, "Vacuum Relief' has not
803A/B as Category AC vacuum relief valves (not been added to the Safety Functions since it is not included in
only check valves). This classification will require Westinghouse's set list of Safety Functions for Table 3.9-16. In
the valves to be inservice tested as vacuum relief addition, the most recent revision of the package does include a third
valves per ASME OM Code, Paragraph ISTC- Inservice Testing Type and Frequency, "Vacuum Relief Test/2 Years."
5230 or ISTC-5340, which specify the application See RCS-PL-V010A/B as an example.
of ASME OM Code, Appendix I. Table 3.9-16
also needs to add "Vacuum Relief' to the list of
Safety Functions for AP1000 Vacuum Relief
Containment Isolation Check Valves VFS-PL-
803A/B, and add "Pressure relief in accordance
with ASME OM Code, Appendix I" to the column
for IST Type and Frequency for these valves.

28 DCPNRC_002941 AP1000 DCP 74 should discuss the provisions for No change required: The provisions for inspection and maintenance
inspection and maintenance of the containment of the vacuum relief subsystem check valves are the same as those for
vacuum relief system following its actuation. For any other active, safety-related, AP1 000 valves listed in DCD
example, AP1000 Vacuum Relief Containment Table 3.9-12, including other active check valves and pressure relief
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I DCD Reference I NRC Comment [ Westinghouse Response
Isolation Check Valves VFS-PL-V803A/B will
need to be visually inspected for potential
damage that might have occurred to the check
valve hinge pin or other internal parts as a result
of flutter of the valve disc from flow through the
check valve as the outside atmospheric pressure
relieves the vacuum conditions within the AP1 000
containment. The inspection and maintenance
activity should confirm the operational readiness
of.the containment vacuum relief system and its
individual components prior to further plant
operation.

devices, and are not required immediately following system actuation
and component operation.

The vacuum relief valves, along with all active valves, are required to
satisfy the various design, inspection, and testing requirements
described for valve characteristics such as safety and seismic
classification (DCD subsection 3.2), qualification (DCD subsection
3.11), in-service testing (DCD subsection 3.9.6), and other application-
specific design and testing requirements (such as containment
isolation leakage testing for valve seat leakage).

These active valves are designed with sufficient durability over valve
lifetime, as discussed later, such that they are not required nor
intended to be inspected following individual valve actuation - either a
single stroke actuation (such as following an in-service testing cycle),
or following valve and safety-related subsystem actuation, such-as
sustained / extended component operation for a vacuum relief event.

If a malfunction was identified with an active valve during testing or
actuation of a safeguards function, then the valve would be
subsequently investigated, evaluated, tested, inspected, and/or
repaired as required. But in-service testing and inspection (including
periodic diagnostic testing and documentation in component history)
helps to provide reasonable assurance that components are
functioning properly.

DCD 3.9.6.2.2 specifically discusses check valve and pressure /
vacuum relief device tests. The periodic testing and inspection for the
vacuum relief valves that perform a vacuum relief function would
include visual inspection, seat tightness, set pressure determination,
and operational determination of balancing devices, etc., as specified
in DCD 3.9.6.2.2 The test frequency specified for these Class 2
devices in the markup to DCD Table 3.9-16 for this vacuum relief
function is a 2 year frequency, consistent with the in-service testing
specified for other vacuum relief devices such as RCS-PL-V01OA/B.

The periodic testing and inspection results from the in-service testing
are expected to be documented in material history and evaluation of
trended results (such as valve stroke time changes or seat leakage
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I DCD Reference--F- NRC Comment F_ Westinghouse Response
values over time) can help to anticipate potential valve degradation
effects that might potentially challenge operability prior to or beyond
the next in-service testing cycle.

The plant predictive maintenance program and its associated condition
monitoring are intended to encompass these types of monitoring and
predictive performance functions. This helps to identify these potential
challenges to valve operation so that preventive maintenance can be
updated as necessary to support continued valve operability over plant
life. Therefore, corrective actions can be taken as required where
potential challenges to valve operability are identified.

From a design perspective, the valve design documents and
specifications help to establish a valve operating lifetime, including
characteristics such as valve operating cycles. These are documented
in valve design specifications. For example, the required minimum
number of specified valve operating open / close cycles for an active
valve might be as many as 3000 or 6000 cycles, where it must be
capable of performing its design basis functional operations throughout
its working lifetime.

The intent of the design specification criteria are to provide reasonable
assurance that the valve performance in meeting these established
design criteria, such as operating time and seat leak-tightness, will be
satisfied during the working valve lifetime. A valve design vendor
would be responsible for assuring that the valve can meet the specified
design requirements.

The in-service testing program and the associated test frequency as
established as a reasonable periodicity to confirm operational
readiness, i.e., valve safety functionality (open to safeguards position,
close to safeguards position, confirm seat leak-tightness, etc.) on a
basis that is prescribed, assuming that the valves are properly
designed and valve qualification testing confirms that their design is
acceptable.

Therefore, the design requirements captured in the valve design
specifications to the vendor help to provide confidence that any
individual valve operational event will not challenge satisfactory valve
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DCD Reference NRC Comment Westinghouse Response
operation between in-service testing intervals, and that in-service
testing and inspections confirm the continuing capability of the valve to
perform its design basis safety function(s).

29 DCD Tier 1 AP1000 DCD Tier 1, Table 2.7.6-2 for the No change required: The valves and piping have been added to Tier
Containment Air Filtration System should be 1 Tables 2.2.1-1 and 2.2.1-2 respectively. That performs the same
expanded to address ITAAC for the additional function as what is being requested without creating new Tables in
equipment included in AP1 000 DCP 74 for the Section 2.7.6 of Tier 1. The ASME Code Section III requirements will
AP1000 vacuum relief system. For example, the be addressed by ITAACs 2a, 2b, 3a, 3b, 4a, and 4b in Tier 1 Table
ITAAC should address piping and component 2.2.1-3. The Seismic qualification is handled in ITAACs 5.i, ii, and iii in
design in accordance with ASME BPV Code Table 2.2.1-3. The Class 1 E environmental qualification is handled
Section III; piping, components, and welds with ITAACs 6.a.i and ii in Table 2.2.1-3. The MOV and check valve
satisfying ASME BPV Code, Section III functional qualification is handled with ITAACs 11 a.i, ii, iii, and iv in
requirements for integrity; seismic design-basis Table 2.2.1-3. The valve operating time is being handled with two
capability; Class 1 E environmental qualification; separate entries in ITAAC tables. The closing times for those valves
valve operating times; and MOV and check valve were added as a specific closing time to ITAAC 7.ii in ITAAC Table
functional qualification. See, for example, 2.2.1-3. We are also adding an opening time ITAAC test to Table
AP1000 DCD Tier 1, Table 2.3.2-4 for the 2.7.6-2. That will be new ITAAC 2.ii in Table 2.7.6-2.
Chemical and Volume Control System.

30 DCPNRC_002941 Section 9.3, "Valve Design Specifications and No change required: The following valve design specifications and
Section 9.3 Datasheets," in AP1000 DCP 74 indicates that the datasheets were made available for review in the WEC Rockville, MD

design specifications for AP1 000 Vacuum Relief office on Friday, September 3, 2010.
Power-Operated Butterfly Valves VFS-PL- 0 APP-PV03-ZO-001, Rev. 4
V800A/B and AP1000 Vacuum Relief 0 APP-PV03-ZOD-1 92, Rev. 2
Containment Isolation Check Valves VFS-PL- * APP-PV11-ZO-001, Rev. 2
V803A/B will be available for review at the WEC * APP-PV11-ZOD-133, Rev. 2
Rockville, MD office. Please notify the NRC staff
when those documents are available at the WEC Note that these documents were provided for information only.
Rockville office. Section 9.3 of DCP NRC 002941 has been rewritten to document that

new data sheets will be created for valves VFS-PL-800A/B and VFS-
PL-803A/B that will include the functional requirements listed in
Sections 9.1 and 9.2 of DCPNRC_002941. Section 9.3 provides a list
of parameters that will be included in the valve data sheets.

31 DCPNRC_002941 Provide a description of the complete flow path for No change required: Please see Enclosure 5 titled "Vacuum Relief
the AP1 000 vacuum relief system to allow the System Flow Path Description" for a description of the Flow Path.
NRC staff to review any piping or components
that are not currently identified in AP1000 DCP 74
submitted on July 30, 2010.
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DCD Reference NRC Comment Westinghouse Response
32 DCP_NRC_002941 AP1 000 DCP 74 should be reviewed for editorial Incorporated: Various editorial changes have been made. Valve

All Sections changes. For example, the identification numbers identification tags have been made consistent and the two test
for the AP1000 vacuum relief system valves are frequency contributors in Subsection 9.1.3 have been deleted.
inconsistent, such as butterfly valves VFS-PL-
V800A/B or VFS-V800A/B, and check valves Since our approach is to provide revised report pages rather than
VFS-PL-V803A/B or VFS-V803A/B. Also, the updating the entire original report, this table will not be updated.
numbering of the two test frequency contributors
in Subsection 9.1.3 should corrected. Further, the
table of NRC comments and responses at the
beginning of AP1000 DCP 74 should be updated
to reflect the response to additional staff
questions.-

-o-ens - via email dad.. Thursday• Septembr - 1- 0 I

33 Tier 2, Chapter 7 Confirm if the 2-out-of-4 voting logic shown in the Incorporated: The instrument channels related to containment
Figure 7.2-1, new Figure 7.2-1 (Sheet 19 of 21) and also in vacuum relief have bypass capability just as those used for any other
Sheet 19 of 21 Table 7.3-1 has the bypass capability, safety function performed by the PMS. Figure 7.2-1 (sheet 19 of 21)
Table 7.3-1, and Table 7.3-1 (sheet 9 of 9) will be updated accordingly.
Sheet 9 of 9

34 Tier 1, Chapter2 Clarify if the newly added manual control in the Incorporated: "Containment Vacuum Relief" will be added to Tier 1
Tables 2.5.2-3 & 4 PMS for the containment vacuum relief MOVs Table 2.5.2-4. It will also be added to Tier 1 Table 2.5.2-3.

should be added to Tier I Table 2.5.2-4.
35 Tier 1, Chapter 2 Clarify if the newly added manual control and Incorporated: "Manual Containment Vacuum Relief" will be added to

Table 2.5.2-5 status for the containment vacuum relief MOVs Tier 1 Table 2.5.2-5 as well as Tier 2 Table 18.12.2-1 (sheet 2 of 2).
Tier 2, Chapter 18 should be added to Tier 1 Table 2.5.2-5. The status of valves VFS-PL-800A/B is captured under the row of
Table 18.12.2-1, Table 2.5.2-5 titled "Remotely Operated Containment Isolation Valve
Sheet 2 of 2 Status" as the valves are containment isolation valves as well as

Containment vacuum relief valves.
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DCD Reference NRC Comment Westinghouse Response-........ **.-. .* ... ....... I.w ,,os~sos
36 Tier 2, Chapter 9 The statement regarding compliance with Seismic Incorporated: This statement was removed in error. The statement

Section 9.4.7 Category II requirements was removed from the will remain in DCD Rev. 18, section 9.4.7.
FSAR, Chapter 9.4.7. Please explain why this
was done and explain how compliance with GDC
2 is ensured without this statement?
The removed statement -

SystemA equipm~ent and- ductr~fwok wohose falure;
could affect the ope•rability of safety r,"latd
systems Or comnponents aro dosigned to Seism~ic
Cateogoy ,I rgui.er•flmnt. The remaining portien
of the-systeim is noen~seiic *_______________________________

37 Tier 2, Chapter 6 Regarding the "Sensitivity Studies to Address Incorporated: The temperature of 18.57F at time 0 is a typographical
DCPNRC_002941, Staff's Review of Containment External error. Table 1 will be corrected to reflect a temperature of 25F at Time
Section 5.0 Pressure Analysis (APP-SSAR-GSC-112 Rev. 0. Please note that Sensitivity 3 has changed. Please see revised

0)": Enclosure 6 titled "Sensitivity Studies To Address Staffs Review Of
Containment External Pressure Analyses (APP-SSAR-GSC-1 12 Rev.

For Sensitivity 3, please explain why external 0)".
temperature at time 0 is 18.57F rather than 25F.
What external temperature was used to determine
equilibrium conditions?

38 Tier 2, Chapter 6, Regarding the "Sensitivity Studies to Address Incorporated: Please see revised Enclosure 6 titled "Sensitivity
Section 6.2.1.1.4 Staff's Review of Containment External Studies To Address Staff's Review Of Containment External Pressure
DCPNRC_002941, Pressure Analysis (APP-SSAR-GSC-112 Rev. Analyses (APP-SSAR-GSC-1 12 Rev. 0)". Sensitivity 3 has been
Section 5.0 0)": revised to incorporate a 30F/hr decrease in temperature. This

represents the new design basis case. The appropriate pages of the
For Sensitivity 3, NRC meteorologists do not DCD (Section 6.2.1.1.4) and DCPNRC_002941 have been updated
believe the max recorded temperature variation and are included in this transmittal.
over a 24 hour period would be constant, or that a
6.4F temperature differential over 1 hour is
conservative.

39 Tier 2, Chapter 6 Regarding the "Sensitivity Studies to Address Information Provided: Revision 1 of Westinghouse calculation APP-
DCP_NRC_002941, Staff's Review of Containment External SSAR-GSC-1 12 was made available at the Westinghouse Rockville
Section 5.0 Pressure Analysis (APP-SSAR-GSC-112 Rev. office on October 4, 2010.

0)":

Staff would like to audit the calculation notes and
associated WGOTHIC models supporting the
sensitivity studies.
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DCD Reference NRC Comment Westinghouse Response
40 DCPNRC_002941 Regarding the valve specifications referenced No change required: The most recent version of valve specifications

Section 9.3 in CN 74: APP-PV03-ZO-001 and APP-PV11-ZO-001 were provided for reference
only. These specifications do not require updating per the vacuum

Specification APP-PV03-ZO-001 referenced in relief design change. The function of these valves will be addressed in
AP1 000 DCP 74 for check valves VFS-PL- the data sheets for these valves. Please see response to Comment 41
V803A/B to be used in the containment vacuum below.
relief system does not address the vacuum relief
function of those check valves.

41 DCP_NRC_002941 Regarding the valve specifications referenced Information Provided: Data sheets APP-PV03-ZOD-192 and APP-
Section 9.3 in CN 74: PV1 1 -ZOD-1 33 (incorrectly identified as APP-PV21 1-ZOD-1 33) will not

be updated to support the vacuum relief valves. These data sheets
Data Sheets APP-PV03-ZOD-192 and APP- were only provided for information purposes to indicate the type of
PV211 -ZOD-1 33 referenced in AP1 000 DCP 74 information that is included on our data sheets.. New data sheets will
do not apply to either VFS-PL-V800A/B or 803A/B need to be created for these valves. The data sheets will be created in
to be used in the containment vacuum relief accordance with Westinghouse process. Preliminary data sheets have
system. been made available for staff review in our Rockville office as they are

Westinghouse Proprietary Class 2 documents. Final data sheets can
be made available for NRC review when completed.

Section 9.3 of DCP NRC 002941 has been rewritten to document that
new data sheets will be created for these valves that will include the
functional requirements listed in Sections 9.1 and 9.2 of
DCPNRC_002941. Section 9.3 provides a list of parameters that will
be included in the valve data sheets.

42 DCP_NRC_002941 Regarding the valve specifications referenced No Change Required: The Westinghouse supplier for PV1 1 valves is
Section 9.3 in CN 74: Weir. Weir's typical design has a horizontal shaft. The valves are

designed this way and have a bearing that supports the weight of the
Specification APP-PV1 1-ZO-001 states in Section shaft. This orientation is advantageous because it does not allow any
3.2.13.1 on page 27 that butterfly valves will be particulate or solids to settle or collect on/near the shaft bearing. Our
installed with the shaft in the horizontal direction supplier can provide a design that allows for a vertical shaft when
unless otherwise specified. The basis for this specified.
orientation is not clear.
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DCD Reference NRC Comment Westinghouse Response
43 DCPNRC_002941 In the comment table (pdf file CN74 NRC No change required: As discussed in Section 7 of

100914), item 13 includes a discussion of the DCPNRC_002941 (CN 74), the controls accomplish the following:
ability of the vent path through VFS-PL-009 to
accomplish the safety function to preclude an "Opening of the containment vacuum relief isolation valves on Low-2
external pressure event. In response, this TS containment pressure or manual actuation takes priority over all
Action was removed from the TS. However, this signals that cause the valves to close (automatic or manual
flow path still appears to be credited as a vent containment isolation, High-1 containment radiation, and the closure
path when VFS-PL-009 is open because there is interlock based on the containment purge valves being open)."
an interlock disabling the vacuum relief system
when VFS-PL-009 is open. Please explain why The interlock discussion in DCD 7.6.2.4 clarifies that the vacuum relief
the safety function is always accomplished when valves open regardless of the V009 position.
VFS-PL-009 is open. Specifically, in the VFS
system there are numerous valves or other Therefore, there is always a path through the vacuum relief available
potential blockages in the non-safety related flow on a Low-2 containment pressure signal, and the safety function of the
path that could prevent internal and external containment vacuum relief can be accomplished even if valve V009 is
pressure from equalizing through the system. open.

44 DCPNRC_002941 In a similar comment, please justify the following Incorporated: The Bases will be changed to replace the sentence
statement in the TS Bases: above with: "If VFS-PL-V009 is not closed, then the vacuum relief

MOVs will automatically close to direct VFS purge exhaust through the
"If the 16-inch containment purge discharge normal VFS discharge flow path. However, if vacuum relief actuation
isolation valves inside and outside containment, is required, the vacuum relief MOV actuation signal overrides the
VFS-PL-V009 and VFS-PL-VO10 are both open, closing interlock with VFS-PL-V009 to allow the vacuum relief MOVs to
then an excessive negative pressure inside open ensuring that the vacuum relief protection actuates. (Ref. 3)."
containment cannot develop, since the This will accurately depict the interlock override, and ensure that the
containment is open to the outside." nonsafety VFS ducting and dampers are not required to provide any

safety function.
45 DCPNRC_002941 The vacuum relief system is a single failure-proof No change required: As described in Item 43 above, the interlock

system. Please explain how the design of with valve V009 is overridden by a Low-2 containment pressure
interlock on the single valve (VFS-PL-009) on the signal. This allows either of the vacuum relief paths to fulfill the
single non-safety related flow path ensures the containment vacuum relief safety function. Therefore, the interlock

I system is not vulnerable to a single active failure. provides single failure protection for the valve V009 position indication.
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DCD Reference NRC Comment Westinghouse Response
46 DCP NRC_002941, Section 6.1 (WEC Response to BTP 6-4) states No change required: The interlock is implemented in the Protection

Section 6.1 that "the following interlocks exist: V800A/B can't and Safety Monitoring System (PMS).
be opened unless V009 is closed. If open,
V800A/B will close when V009 is opened". Section 7.6.2.4, Interlock for the Containment Vacuum Relief Isolation
Please clarify where this interlock logic is Valves, has been added to the DCD to provide a description of the
implemented. interlock. Additionally, 6.2.3.5 has been revised to provide a more

detailed description of the operation of the system and provide a cross
reference to Section 7.6.2.4. Finally, Section 9.4.7.1.1 has been
revised to a cross reference to Section 7.6.2.4. The valve interlock
described allows V800A/B to open regardless of the V009 position if a
vacuum relief actuation signal exists.

47 DCPNRC_002941, The staff questioned the relevance of Item 30, No change required: Item 30 of Tech Spec Table 3.3.2-1 is not
Tech Spec Table Component Cooling Water System Containment related to the addition of the Vacuum Relief System.
3.3.2-1 Isolation Valve Closure, in Tech Spec Table

3.3.2-1, "Engineered Safeguards Actuation
System Actuation System Instrumentation" in
relation to CN74.

CommenJ ! iats rci via• email d-ated . .* tober 12, 2010
48 Tier 1, Table 2.5.2-7 NRC staff considers it appropriate to include the Incorporated: The Containment Vacuum Relief Isolation Valves have

safety-related interlock for the containment been added to DCD Tier 1, Table 2.5.2-7.
vacuum relief isolation valves in Tier 1 Table
2.5.2-7 for PMS Interlock.
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NRC Comments and WEC Resolutions to Prior NRC Package

NRC Staff Comments WEC Responses

I

Draft API000 Design Change Package (DCP)
74 contains information specifying the logic
for the control of the vacuum relief valves.
The draft specifies containment low pressure
signal takes priority over any containment
isolation signals, such as containment pressure
high or high radiation in containment, 0
closing containment isolation valves Vr PL-W L4

V800A and V800B following a contain•
low pressure signal. An explanation for how
this meets the requirements of 10 CFR

50.34(f)(2)(xiv)(A) that that ensure that all
non-essential systems are isolated
automatically by the containment isolation

system and the requirements of 10 CFR

50.34(f)(2)(xiv)(E) that automatic closing on a
high radiation signal be provided for all
systems that provide a path to the

environment is required. In addition, see

GDC 54 & 56.

Valves V - PL-O•A/B meet the 1OCFR50.34(f)(2)(xiv)(A) and 1OCFR50.34(f)(2)(xiv)(E)

as follows.

Valves V PL-•O0A/B receive containment isolation and high radiation signals to
automatic he valve, and low containment pressure to automatically open the valve.
The Open signal has priority over the Closed signal.

The normally closed vacuum relief system motor operated valves (MOVs) are designed to open
automatically when containment pressure reaches -0.8 psig and remain open to preclude
exceeding the containment external design pressure (1.7 psid). While the vacuum relief system
MOVs are open, the containment will be at a vacuum and flow will be into containment. Once
the vacuum condition inside containment is reduced to near ambient pressure conditions (-0.2

psig), the Open signal is automatically cleared such that the vacuum relief system MOVs will
then be allowed to close automatically in the event tha a n i ent isolation signal or high
radiation signal is present. In addition check valves V - PL-V 3A/B are self actuated check
valves which will also be closed if a vacuum does not * i containment. The check
valves will not be open until a 0.2 psid differential pressure exists. This is consistent with the
vacuum relief system clear signal as well as the -0.2 psig containment pressure Technical

Specification low alarm value.

See Section 6.0 for details.
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Draft DCP 74 for the planned containment vacuum relief system includes two normally closed motor-operated butterfly valves that will be

2 powered by the 1E battery supply, and signaled to open on a specific containment vacuum pressure. The DCP should provide additional
information to support the operational and sealing capability for these two motor-operated valves (MOVs). For example, the DCP should
address the following:

Valves VF{/I- PL-VIP0A/B are 6" motor-operated valves designed to provide the following
functions:ýý

Design/Functional Requirement: These valves will be designed to meet the general requirements
of valve specification APP-PV I1 -ZO-00 1. The leak-tightness of the valves will be addressed by

Butterfly valve design that provides a leak-tight an air test in accordance with MSS-SP-61 and shall meet the 10 CFR 50 Appendix J leakage

seal for its containment isolation function and requirements.

2a also maintains full closed position with design- Valve features; Triple offset with bi-directional flow and leak tight sealing (FCI leak class V).
basis differential pressure from either flow Actuator example features; Locking gear sets shall be specified to ensure actuator and shaft are
direction until signaled to open. held in position.

See attached design specification and representative data sheet contained in Sections 9.1.3 and
9.1.4.

Functional design and qualification of these These valves will conform to the general design and qualification requirements as specified in the
PVI I valve specification APP-PV 1 I-ZO-00 1. The system level design requirements for these

2b mO ns to sfth desin-basis valves will be defined in a VFS system level valve calculation. An example of system level
requirementsforbothcontainmentisolation requirements is shown in datasheet APP-PV11-ZOD-133. $We1s datasheet does not reflect the
and vacuum relief functions. specific requirements of the vacuum relief check valves ('803A).

Operating control method using limit switch,
torque switch, or a combination of these Close: Torque switch controlled.

2c switches to provide assurance of valve sealing
capability without overstroking the valve disk Open: Limit with torque switch backup.
through the seat.
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2d

Power availability to operate these MOVs for
the required number of cycles considering the
valve, actuator, and motor sizes, stroke time,
and torque requirements to operate under their
design-basis conditions using the 1 E battery
supply over the time period which these valves
might need to function with 1 E power also
supplied to other plant equipment.

Based upon VFS-PL-V800A and V800B being required to be stroked twice for their design basis
operation, electrical design will consider these loads in the design calculations as follows.
The valve(s) will be considered a RANDOM load within the methodology required in IEEE485
for each of the two operations and will therefore be added to the first and second worst one minute
time steps of the battery profile.
Electrical calculations, i.e. battery sizing and cable, take into consideration both starting current
and stroke time rounded up to the whole minute(s) for all MOV operation(s). A computation has
been performed in evaluation of this design change and demonstrates that the existing component
rating requirements are adequate. This design change will be included in final design calculations
for the IDS •,

2e

Description of plan to satisfy applicable ASME
OM Code inservice testing (IST) provisions
and 10 CFR Part 50, Appendix J leak-testing
requirements.

Valves V4 PL-V 40AiB are 6" motor operated butterfly Class 2 valves with open and closed
safety fun e ASME OM Code was used to classify and categorize as well as specify the
test requirements and frequencies described below.
The valves are considered Active and categorized as A in accordance with ASME OM Code,
ISTC-1300. The valves are tested in accordance with ISTC-3500 and Table ISTC-3500-1. The
testing regime and frequencies are listed below:

* Full Stroke Exercise - Refuel Shutdown
" Remote Position Indication- 2 Years
* Leakage Testing - In accordance with Appendix J frequency
" Operabilityeoiiý ccordance with Power Operated Valve program

Periodic Verificatiokto be basM on JOG Periodic Verification (PV) report, key contributors to
periodic test freque C t ),

Description of plan to satisfy 10 CFR 50.55a peRic stnficance1) Risk significance
supplemental requirements for periodic 2) Function margin
verification of MOV design-basis capability, Risk significance to be established by WEC PRA (Refer to Section 8)

2f including application of Joint Owners Group Functional margin to be based upon standard industry equations (EPRI), along with incorporating
(JOG) Program for MOV Periodic Verification BWROG DC sizing methodology.
with program scope to include this butterfly
valve design and application. Valve and actuator components to be comprised of materials previously tested as part

PV study.
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Correction of valve size in draft DCP table 3.9- ab ne.9-16 has been updated to reflect the correct valves sizes for VFS-PL-V800A/B and VFS-
2g 16. PL-V 3A/B

In the event of a LOCA with these valves open, the releases of radioactivity during the maximum
Containment isolation closing times time for valve closure (30 seconds) has been evaluated (APP-SSAR-GSC- 113). The radiological

2h compliance with CSB BTP 6-4 to support ch consequences are bounded by those currently present in DCD 15.6.5.3.
15 analysis. (see NUREG-1793 chapter
6.2.4.13). See Section 6.0 for further details along with DCD markup provided in 9.4.7.2.1.

Draft DCP 74 includes two parallel check valves in series with the butterfly valves in the planned containment vacuum relief system. The

3 DCP needs to provide additional information to support the operational and sealing capability of these two check valves. For example, the
DCP should address the following:

Valves VVS- PL-VS8•3A/B are 6" swing check valves designed to provide the following

functions:

1) Function: Containment Isolation

Design Requirement: These valves will be designed to meet the general requirements of valve
specification APP-PV03-ZO-001. The leak-tightness of the valves will be addressed in the design

Check valve design that provides a leak-tight by an air leakage tested in accordance with MSS-SP-61.
3a seal for containment isolation function and will

open at a preset containment vacuum pressure 2) Function: Vacuum Relief
that supports the DCP analysis. Design Requirement: These valves will be provided with a balanced, and adjustable, angled seat

design. The nominal cracking pressure will be set in accordance with the vacuum relief system

design requirements.

See attached design specification and representative data sheet contained in Sections 9.1.1 and
9.1.2
These valves will conform to the general design and qualification requirements as specified in the

Functionalvdesig ad qualsf i theirdesign-ise PV03 valve specification APP-PV03-ZO-001. The system level design requirements for these

3b check valves to satisfy their design-basis valves will be defined in a VFS system level valve calculation. An example of system level
requirements for both containment isolation and requirements is shown in datasheet APP-PV03-ZOD-192. Note this datasheet does not reflect the
vacuum relief functions. specific requirements of these vacuum relief check valves (V803A/B).
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Installation orientation for check valve that Per the PV03 valve specification APP-PV03-ZO-001, Section 3.2.13.2, check valves shall be

3c supports design assumptions for operating installed with the checking element closing with gravity in the reverse flow direction. These

differential pressure and sealing capability, valves will be installed in the horizontal direction in accordance with this design requirement.

Check valves VS PLA 3A/B have a safety function in both the open and closed positions.

Since the valve! ýsed as vacuum relief check valves, the requirements of ISTC and
Appendix I of the ASME OM Code will be applied.

Bidirectional Testing Capability
ASME OM Code, ISTC-5221 (a) requires the valves to have both an open and closed check

valve test. Since the valves have a safety function in both the open and closed directions, ISTC-

3d Capability for bidirectional testing of each check 5221 (a) (1) applies.

valve. Open Test - The check valves will be exercised open using a mechanical exerciser in
accordance with ISTC-5221(b)(1) to verify the force required to open the valve is satisfied. The
valve is designed with a mechanical exerciser to allow adjustment of the balancing device
inherent to the valves. The valve is designed to begin to lift off the seat at 0.2 psid. This value
will be used as the acceptance criteria.

Closed Test - The valves will be verified to close during the mechanical exercise test in
accordance with ISTC-5221(b)(3). The valves will be visually verified closed as well as leakagetested in c c • e Appendix J program.
Valves V)r'S-PL-V803A/Ire 6" swing check valves designed as Class 2 with open and closed

safety fur .-- ý E OM Code was used to classify, categorize as well as specify the
test requirements and frequencies described below.
The valves are considered Active and categorized as AC in accordance with ASME OM Code,

Description of plan to satisfy applicable ASME ISTC-1300. The valves are tested in accordance with ISTC-3500 and Table ISTC-3500-1 as
OM Code IST provisions and 10 CFR Part 50, both check valves and vacuum relief devices. Appendix I of the ASME OM Code will be

3e Appendix J leak-testing requirements, including applied for vacuum relief devices. The testing regime and frequencies are listed below
appropriate provisions for vacuum relief devices 0 Full Stroke Exercise - Refuel Shutdown
in Appendix I to ASME OM Code. 0 Leakage Testing - In accordance with Appendix J frequency

* Vacuum Relief Test - 2 Years
The full stroke exercise test of this valve will ensure that the open set point is met by using a
mechanical exerciser. The close test is performed in conjunction with the leakage test and visual
observation.
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Correction of valve size in draft DCP table 3.9- 7e .9-16 has been updated to reflect the correct valves sizes for VFS-PL-V800A/B and VFS-

3f16 & inclusion of set pressure (Ch 6). 3/

Refer to Section 5 (Page ) for set pressure details.

A discussion/explanation concerning the validity
of the minimum service metal analysis specified
in Westinghouse Document APP-MV50-ZOC- Per NRC RAI - 381 3.8.1 CIB1-01 Revision 5, Westinghouse has agreed to revise APP-MV50-

4 039, as modified by Westinghouse letter dated ZOC-039, and it is still applicable as the basis for the determination of the Containment Vessel
July 9, 2010, is required. Explain why it is still lowest service metal temperature.
valid (i.e., still bounding), and if it not valid,
provide the new analysis.

5 Draft DCP 74 does not contain any changes to Chapter 17 or 19 despite:

Cutsets are not provided in DCD Ch. 17. The only applicability for D-RAP and containment
There was a single minimum cutset for this purge valves is whether or not they are required to be manipulated by the DAS. See section 8.0

5a system to fail containment, there are now nine. for description and calculation as to why DAS manipulation of the vacuum relief system is not
This may impact the Chapter 17 and possibly required. For Tier 1 Section 3.7 the system reliability calculation is included in Section 8.0 and
Tier 1 Section 3.7. demonstrates adequate reliability to not be included in Section 3.7.

Of the 8 cutsets for VFS failing, half of them
5b increase the risk significance of the existing vent That is correct the values do increase slightly, but are within the same order of magnitude.

valves.

There appear to be two CCFs (CCF of MOVs to
open and CCF of check valves to open) that will

5c prevent adequate venting when required (the Section 8.0 contains the calculation for assessing the risk of the multiple CCFs.
other system failure mode).

5d Preliminary analysis may not have recognized Section 8.0 contains the calculation and addresses latent failures.
that these failures can be latent.
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6 A discussion of the following is required:

Analysis assumptions, including a description of

how the relief valves are modeled (#, set points,
6a size, timing, etc), any sensitivity studies Section 5.0 of this report contains the requested information.

performed, and how initial conditions were

calculated with justification for the most limiting
case is required.

The containment external pressure analyses develop the acceptable range of operation for the

internal to external temperature differential. The Tech Specs are established to ensure that
operation of the AP1000 is within the ranges analyzed for maximum external pressure. For

example, LCO 3.6.10 requires the internal containment to external containment temperature
differential be < 90 'F, and that if this cannot be achieved then containment temperature must be
reduced < 80 'F.
The containment transients were performed to develop the 90'F internal to external temperature
differential operating band. The analyses show that with the application of the vacuum relief
system that no postulated mechanistic pressure excursion can occur that would cause the

containment external pressure to be greater than 1.7 psid while operating within the specified
range.

The < 80'F criteria allows for plant operation at cold conditi s where the90 'F difrential

cannot be maintained. A run performed at -40 'F external te ent
internal temperature of -85 'F was mitigated by the performance of the vacuum relief system.

Tech Spec changes provided as part of this draft change package are only related to the revised

Tech spec changes incorporating changes to the external pressure analysis and the addition of the vacuum relief system. Additional changes to
6c containment air-only cooling calculation and <6 the affected Tech Specs will be compiled and one complete, comprehensive set of Tech Spec

MWt decay heat requirement (ILO 9MWt). changes will be provided in the final transmittal of the Change Notice in accordance with

Westinghouse procedures.
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1.0 BACKGROUND

DCD 6.2.1.1.4, External Pressure Analysis, describes the requirement for operator action to mitigate the
consequences of an event causing a vacuum to be developed inside containment. Evaluations have been
performea-te a pressure reduction will be realized inside containment following low ambient
temperatu (-40V'F) incident with a loss of AC power. DCD 6.2.1.1.4 credits opening of the 16" vent
and purge ate the pressure reduction prior to reaching the containment shell design external
pressure (2.9 psig).

The DCD states that the vent and purge valves are powered from the 1 E batteries. The valve solenoids
are powered by the 1 E batteries however the valves are air operated valves such that loss of AC or
pneumatic supply will cause the valves to close on spring force. Without AC power or pneumatic supply,
the valves cannot be reopened.

2.0 PROPOSED CHANGES

The proposed change adds a Vacuum Relief System to the existing Containment Air Filtration System
(VFS) vent line penetration as seen in Figure 1. The vent line was selected based on the ability to 1)
provide enough flow area and 2) inherent to the containment venting system design the vent line will be
under a slight negative pressure (vacuum system check valves will tend to close) and will not short cycle
the normal containment air flow when the purge/vent system is in operation.

The proposed vacuum relief system consists of redundant vacuum relief devices inside and outside
containment sized to prevent differential pressure between containment and the shield building from
exceeding the design value of -1.7 psig.

Each relief flow path consists of a check valve (V803A/B) inside containment and motor operated
butterfly valve (V800A/B) outside of containment. The redundant relief devices outside containment
share a common inlet line with redundant outside air flow entry points. The outlet lines downstream of
the outside containment relief devices are routed to a common header connected to the vent line
penetration. The redundant relief devices inside containment share a common inlet line from the vent line
penetration and have independent discharge lines into containment. Each relief device is designed to
provide 100% of the required capacity to prevent a differential pressure across the containment vessel
from exceeding the design value. Each relief flow path provides the required capacity, such that a single
failure of any of the relief devices will not limit the required flow below what is required to mitigate a
containment vacuum relief event.

The butterfly valves are designed with motor operators that are powered from separate 1 E DC battery
sources. They are designed to close within 30 seconds of receipt of either an automatic containment
isolation signal, or a manual isolation signal. The opening time is not significant when evaluating the
performance of the vacuum relief system, but is inherent to the actuator sizing of the valve. Each valve is
qualified to provide 100% of the required capacity to mitigate the most bounding containment transient
that requires vacuum relief.

The check valves are balanced to remain closed during normal operations, including containment vessel
venting, to prevent inadvertent opening or chatter. Each valve is designed to provide 100% of the
required capacity at the vacuum relief set pressure -0.8 psig., The balanced design of the valve will cause
the self actuated check valves to close when containment is at a slight negative pressure (on the order of
0.2 psid), which ensures the containment becomes isolated prior to containment pressurization.



WESTINGHOUSE NON-PROPRIETARY CLASS 3

3.0 PROPOSED DCD CHANGES AND JUSTIFICATION TABLE

This section provides a detailed description of each DCD change required to implement this proposed design change.
The actual DCD markups required to implement this proposed change are provided in Section 4.0.

DCD Title Reason for Change

rN4ýTier 1 •.-

Table 2.2.1-1 Containment System Valves VI -PL- 00A/B and VP PL-A03A/B have been added to the Containment System equipment
table. The re indicated wi functions to Transfer Closed and Transfer Open.

Figure 2.2.1 -1 Containment System The proposed vacuum relief system has been added to the Containment System figure on the vent line
penetration (Penetration #32).

Table 2.2.1-2 Containment System Line numbers L800, L801A/B, L803, L804, and L805A/B have been added to the Containment System
Piping safety related line number list.

Text 2.7.6 Containment Air The proposed Vacuum Relief System safety function was added to the Containment Air Filtration System
Filtration System Safety Function description.

Table 2.7.6-2 Inspections, Tests, The proposed Vacuum Relief System safety function was added to the Containment Air Filtration System
Analyses, and ITAAC Table description.
Associated Criteria
(ITAAC) Table for
the VFS

T ie r 2 ( ,< -

Table 3.2-3 AP1000 Valves VFý, PL- 00A/B and VF• PL- 03A/B have been added to the table as Class B, Seismic Category
Classification of I, and ASM n III Class 2 Cod`. n Code.
Mechanical and
Fluid Systems,
Components, and
Equipment

Table 3.7.3-1 Seismic Category I The VFS vacuum relief motor operated valves (V-PL-O00A/lB) are Seismic Category I and will be located
Equipment Outside outside containment in the VAS Equipment Room NoA*4 12651). Removed VFS containment isolation
Containment by valves from Room #12452.
Room Number
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3.0 PROPOSED DCD CHANGES AND JUSTIFICATION TABLE (CONTINUED)

Text 3.8.2.1.1 General The CV Design External Pressure is defined as 1.7 psid based upon the actuation point of the containment
vacuum relief system.

Text 3.8.2.4.1.1 Axisymmetric Transient analysis no longer determines the design external pressure of the CV; therefore this section is
Shell Analyses revised to remove references to analysis that defined external pressure.

Table 3.8.2-1 Load Combinations The CV load combinations table is updated based upon the new single design external pressure.
and Service Limits
for Containment
Vessel

Table 3.9-12 List of ASME Valves V PL- 00A/B and VF PL- 03A/B have been added to the Active Valve List since they have
Class 1, 2, and 3 an active V ion.
Active Valves

Table 3.9-16 Valve In-service Valves VF PL- and VF, PL-N 03A/B have been added to the Inservice Testing requirements
Test Requirements Table. Val s PL- 00A/B k orized as A, with Active Safety Missions. Valves V800A/B will

be full stroke exer ing refueling shutdowns only, remote position indication tested, and receive a
leakage rate test. In addition, a's 00A/B will be included in the AP1000 POV Program and will be
tested accordingly. Valves VF• PL- 03A/B are categorized as AC with Active Safety Missions. Valves
V803A/B will be full stroke exe. ' d receive a leakage rate test. In addition, these valves are categorized
as vacuum relief valves and will receive a vacuum relief test in accordance with Appendix I of the ASME OM
Code. All of equirements of the ASME OM Code have been addressed.

Table 3.11-1 Environmentally Valves VF• PL-V800A/B and their respective motors and limit swi &"aye been added to the table with
Qualified Electrical the ESF/PAALS adctions and required Operating Times. Valves VF• PL-V 03A/B have been added to the
and Mechanical table with and ESF Function and required Operating Times.
Equipment

Table 31.6-2 List of Potential The motor operators fr valves VF PL- 00A/ have been added to the table as potential high frequency
High Frequency sensitive safety related oonents.X-
Sensitive AP 1000
Safety-Related
Electrical and
Electro-Mechanical
Equipment
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3.0 PROPOSED DCD CHANGES AND JUSTIFICATION TABLE (CONTINUED)

Table 31.6-3 List of AP 1000 Valves VF• PL-N•00A/B and VF!F PL-N03A/B1 have been added to the table as not potential high
Safety-Related frequency s safety related cdQ~o"Ats.
Electrical and
Mechanical
Equipment Not
High Frequency
Sensitive

Text 6.2.1.1.4 External Pressure This text defines the containment pressure transient that forms the basis for sizing the vacuum relief system.
Analysis Previously, this text had been incorrect as it credited IE batteries to open the containment ventilation purge

isolation valves to mitigate a low containment pressure event. The text has been changed to reflect the revised
analysis inputs, assumptions and containment pressure transient response. Using the results of this analysis,
the vacuum relief system was sized to ensure that containment external pressure does not exceed the
containment vessel design limit.

Table 6.2.1.1-9 External Pressure The new external pressure analysis figure was revised as well. New Table 6.2.1.1-9 was added to list key
Analysis parameters and assumptions used in the transient analysis.

Figure 6.2.1.1-11 External Pressure Figure 6.2.1.1-11 has been revised to reflect the new containment pressure transient analysis.
Analysis

Table 6.2.3-1 Containment Since the r vacuum relief s mIrlves are included as part of the containment air filtration vent line,
Mechanical valves VF1 PL-S 00A/B and VF• PL-V 03A/B have been added to the table with the following actuation
Penetrations and signals: Containment Iso 0ib-igh Radiation, and Opens on Low-2 Containment Pressure. Notes
Isolation Valves 8 and 9 were added to the Table. Note 8 addresses the Low-2 containment pressure to open the valve. Note 9

ad ý s ting of valves V800A/B in the reverse direction. Added stroke time of 30 seconds for valves
V1jý800A/B.

Text 6.2.3.5 Instrumentation Statement addressing the priority logic of the containment vacuum relief signal was added.
and Control
Application
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3.0 PROPOSED DCD CHANGES AND JUSTIFICATION TABLE (CONTINUED)

Text 9.4.7.2.1 Containment Air A general description of the proposed vacuum relief system has been added to the Containment Air Filtration
Filtration System System General Description. Included is a statement addressing the impact of a radiological release through
General the 6" vacuum relief valves.
Description

Text 9.4.7.2.2 Containment Air A description of the valve types and locations for the proposed vacuum relief system. Motor operated
Filtration System butterfly valves outside containment and self actuated swing check valves inside containment have been added
Component to the Containment Air Filtration System Safety Evaluation.
Description

Text 9.4.7.2.3 Containment Air A description of the vacuum relief valve operation during abnormal plant operation is provided.
Filtration System
Abnormal Plant
Operation

Text 9.4.7.3 Containment Air A description of the proposed vacuum relief system piping and valves has been added to the Containment Air
Filtration System Filtration System Safety Evaluation to describe the independent/redundant vacuum relief lines. A statement
Safety Evaluation was also added describing that the independent and redundant lines share a common containment penetration.

Figure 9.4.7-1 Containment Air This DCD figure has been revised to include the proposed vacuum relief system.
Filtration System
Piping and
Instrumentation
Diagram

Table 9A-2 Safe Shutdown The motor operated valves (VIpL-3800 i3ncuded in the proposed vacuum relief system are 0 "e51
Components Fire Area/Fire Zone 1200 AF 0L3_1j& VFý- PL-1S00A is powered from Division A and valve VFI PL-1

V800B is powered from Division C.

Fech Spec 3.3.2 ESFAS Actuation The addition of a vacuum relief subsystem provides design basis protection during a containment overcooling
Instrumentation condition to protect the containment vessel integrity. Therefore, a TS is required to identify the

OPERABILITY requirements for the accident mitigation functions for this subsystem. Since this system is
automatically actuated, TS 3.3.2 requires identifying the actuation signals and their set points.
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5.0 CONTAINMENT VESSEL EXTERNAL PRESSURE ANALYSIS

Ch. 6 Safety Analysis (6.2.1.1.4):

Table 5-1 documents the differences in key assumptions associated with the AP1000 DCD
external pressure analysis from Rev. 15 to the proposed version in Rev. 18.

Table 5-1: DCD Analysis Assumptions

Assumption Rev. 15 Rev. 18

Containment Heat Rate 0 Btuls 466.9(B1tus)

Initial Humidity 100% 82%

Initial Containment Internal 120OF 1200 F
Temperature

Initial Containment External -40OF 25°F2

Temperature

Initial Containment Shell 60OF Equilibrium3

Temperatures

PCS Air-flow 24.8 ft/s 24.8 ft/s4

External Temperature (Transient) N/A Decreasing at 30°F/hr-

'For the proposed Rev. 18 analysis containment heat rate prior to transient initiation is assumed to
be 466.9 BTU/s. This value is approximately 1/5 the design heat rate of 2366.7 Btu/s used to size
the heat removal capability of the fan coolers without the 15% sizing margin required for the fan
cooler sizing by the Utility Requirements Document (URD). This value is calculated from
CENTS which is a two-phase transient analysis tool, and is based on conservative heat losses
through RCS piping and components. The main reason for the large difference in the heat rates is
the CENTS code does not account for the heat losses of major RCS component support anchors.
These are the main supports for components such as Steam Generators (SGs), Pressurizer
(PZR)... etc. These supports cannot be insulated due to concrete temperature concerns, but are
rigidly attached metallic supports and will generate a substantial amount of heat into the RCS.

2The containment external temperature of 25 'F is determined based on equilibrium transients
performed to determine the allowable operating band that will be presented in the Tech Specs.
The equilibrium transients assumed the required heat rate to bound the operating band presented
in the Tech Specs and no active containment cooling. The operating band determined from the
transient runs is:
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Containment Internal/External Temperature Differential must be maintained to be < 90 °F,

and if that cannot be achieved then containment temperature must be < 80 IF.

3The same equilibrium runs depicted in footnote 2 were used to determine the containment

internal/external equilibrium metal temperatures. This is still conservative as the assumptions on
heat transfer incorporated in the Rev. 15 DCD external pressure model were assumed for the
proposed DCD Rev. 18 model. This is conservative as the external pressure model minimizes the
internal heat transfer mechanisms, and maximizes the external heat transfer mechanisms.

4For the proposed analysis for Rev. 18, the PCS is assumed to be in natural convection during the

pre-transient equilibrium phase. This minimizes heat transfer, and at transient initiation the wind
is assumed to step change to 24.8 ft/s forced convection. This corresponds to a 48 mph outside

Sensitivities were performed at various external temperatures and pressures to identify the

dominant effects associated with the exter ressure analyses. Table 5-2 sho a synops f

a 5-2 t alPr uTraivtal os su
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Once the bounding transient is identifi (a (Sensitivity 14).•at transient was used to verify the
performance of the vacuum relief syste ctuate on a containment low-2 pressure
signal. The low r s t is -0.8 psig. The associated instrument uncertainty was assumed
to be +/- 0.4 psiX Therefore, t4e safety analysis limit for the signal generation is assumed to be (-
0.8) psig + (-0.44 - ig. When the pressure inside containment reacheei%'s p
signal is assume 0op 6" MOV vacuum relief valves. conservative
secontel is assumed when the tpoirieached to valve actua s
are assumed to ht '- sec~nd'~t&kti•ne, but will be capable of full flow at 60% open.
So, 0.6*30 sec = 18 seconds. Two seconds were added for signal processing delay as is
customary for safety analyses not using inputs from thermocouples or resistance temperature
detectors (RTDs). These instruments have a slower response time. The valves are assumed to stay
closed until 20 seconds after the signal is generated to open. This means no flow is credited for
partial opening of the valve which is conservative. A summed total system resistance was
converted into an equivalent form loss value with a bias added for conservatism. The total system
form loss modeled was 25.
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Summary

The proposed Rev. t8 analysis uses an equilibrium run to dete acon t for humditde i cra

associated with condensation on the shell this too will maximize the containment temperature.

The containment temperature will rise while humidity is decreasing because the specific heat of
steam is nearly twice that of air.

Fiu - - waomparison of the transients performed at each external temperature

((4oo~n2o)T~ LOAC cases are the equilibrium runs. The equilibrium transients

al e o1,00 seconds prior to transient initiation. This means humidity, shell
catio nd cntainment internal temperatures were in equilibrium prior to the start of the

transient. The plots of the LOAC transients do not show the equilibrium portion so that they are

in phase with the 100% humidity and zero heat load transients, which makes it easier to

determine the bounding scenario for each temperature.

From Figures 5-1 to 5-3 it is easy to see that the 100% humidity cases dominate the external
pressure scenarios. Figure 5-4 shows a comparison of the 100% humidity cases. The 25 0F cases
result in the maximum negative pressure scenario. Thi s sense as at 120 0F inside

p r s s r s c n a i t o atrx i a e 1 .6 s i d .c

tcuhe7
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Containment Pressure:-40F Transients
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Containment Pressure:25 F Transients
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Containment Pressure
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Figure 5-5: Bounding External Pressure with Vacuum Relief System Actuation
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6.0 CONTAINMENT ISOLATION CONSIDERATION

General Design Criteria 54 through 57 applies to the containment isolation function. The following
describes how the proposed vacuum relief system addresses each of the applicable General Design
Criteria.

Criterion 54, "Piping Systems Penetrating Containment"
"Piping systems penetrating primary reactor containment shall be provided with leak detection, isolation,
and containment capabilities having redundancy, reliability, and performance capabilities which reflect
the importance to safety of isolating these piping systems. Such piping systems shall be designed with a
capability to test periodically the operability of the isolation valves and associated apparatus and to
determine if valve leakage is within acceptable limits."

Position
The system is designed such that the proposed containment isolation valves may all be
individually tested such that their individual leakage rates may be determined. The vacuum relief
check valves inside contai 11 se es ry ie
including test co The out ard butt y valve will be t sted usin a tempo ry spool
piece a est c ections. The butterfly valves cannot be tested in the direction of containent
eakaR however. it is more conservative to test the butterfly valves in the reverse direction of
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6.1 WEC RESPONSE TO BRANCH TECHNICAL POSITION 6-4

WEC Position for AP1000 Vacuum Relief Power Operated Valves: VIý- PL-AO0A/B Stroke Time

and Control Logic

Normal Vent/Purge Operation

The VFS is designed such that the 16" purge isolation valves (V003/4) and vent isolation valves

(V009/10) may be open during normal operation to filter the containment atmosphere and adjust
containment pressure and temperature. It is anticipated that the system will be in operation

(valves VFS-V003/4/9/10) open for approximately 20 hours per week. The VFS isolation valves
are fast closure air operated valves designed to close with 10 seconds upon receipt of a
Containment Isolation or High Radiation signal. This function prevents the release of
radioactivity to the environment and meets the requirements of Branch Technical Position 6-4 for

greater than 8" vent and purge lines.

Vacuum Relief Power Operated Valve Design

Valves V1 7 -L-•00A/B are the outboard vacuum relief power operated isolation valves. The

valves are J7as ASME Section III Class 2, 6" butterfly valves with motor operators. The
valve actuator is designed to close the valve upon receipt of a closure signal within 30 seconds.
This meets the containment isolation requirements for closure as specified in ANSI 56.2, Section

4.4.4.

Valve Functional Requirements

Open - The subject valves are normally closed and must open to provide a flow path of air from

the outside atmosphere to containment in the event of vacuum conditions inside containment.
This function provides protection of the containment vessel during the bounding event: a loss of

power event coincident with cold weather conditions, as well as normal expected transients. The
valves open automatically upon receipt of a Low-2 containment pressure signal.

Closed - The valves must remain closed to isolate the containment atmosphere from the outside
environment. They provide redundant isolation because the power operated valves are placed in
series with check valves. This function preserves containment integrity and precludes the release
of radioactivity to the environment. The valves receive both confirmatory Containment Isolation

and High-I Containment Radiation signals to close.

Control/Logic

These valves receive the following actuation signals:

Open - V800A/B open on the following signals

Page 81 ,f 2-
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" Low-2 Containment Pressure
" Manual Vacuum Relief System Actuation

Close - V800A/B close on the following signals

* Automatic Containment Isolation
* High-1 Containment Radiation Signal
" Manual Containment Isolation
* Manual Containment Cooling

Valves V- PL- 00A/B are normally maintained closed during all modes of operation with

position inad alarms in the main control room to indicate when they are open.

To preclude the alignment of purge line isolation valves (V009 and V010) being opened at the
same time as the vacuum relief valves (V800A/B), the following interlocks exist:

" V800A/B can not be opened unless V009 is closed.
" If open, V800A/B will close when V009 is opened.

This interlock feature eliminates the need for fast closure of these valves and ensures containment
integrity at all times.

Valve Operation

During an event of a vacuum condition inside containment valves V800A/B receive an open
command based on a Containment Low-2 Pressure signal.

Valves V800A/B have priority logic such that the "Open-on-Low-2 Containment Pressure"
Signal has priority and is generated at a containment pressure of -0.8 psig. The valves open
automatically upon receipt of this Low-2 containment pressure signal. Once the containment
pressure increases above -0. 2 psid, the Containment Low-2 Pressure signal is no longer present.
The valve remains in the open position until one of the following occurs:

" Containment Isolation
" High-i Containment Radiation
" Manual Actuation
* Manual Containment Cooling

This functionality ensures that any event requiring vacuum relief inside containment can be
mitigated to protect the containment vessel. In an event resulting in a LOCA, containment
isolation is also assured.

Paged~ 02 ef 21
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Summary

The Ptsed d stroke time is acceptable for the vacuum relief power operated isolation valves
(VF• PL-V•00A/B) for the following reasons:

" In the event of a LOCA with these valves open, the releases of radioactivity during the
maximum time for closure (30 seconds) of these valves has been analyzed (APP-SSAR-
GSC- 113). The radiological consequences are bounded by those currently present in
DCD 15.6.5.3.

" For the calculation of the minimum backpressure for a LOCA, the mass loss through the
6" vacuum relief system with a 30 second valve closure time was evaluated to ensure that
the current methodology of modeling the 16" purge line performance remains limiting.
The mass loss through the 16" purge line with a valve closure time of 12 seconds is
greater than the mass loss through the 6" vacuum relief line with a valve closure time of
30 seconds (APP-VFS-M3C-224).

" The vacuum relief power operated valves (V800A/B) are maintained closed during all
modes of operation and are not relied upon for vent/purge operation. An alarm exists in
the main control room to indicate when either V800A or V800B is open.

" An interlock exists to prevent opening of the vacuum relief power operated valves
(V800A/B) if the vent valve (V009) inside containment is open.

" Tech Spec 3.6.10 requires action to be taken should the vacuum relief system be declared
inoperable in Modes 1-4.

* Should failure of V009 to close occur simultaneously with a LOCA, the outboard valves
(VO10, V800A/B) in the flow path will perform their safety related close functions.
Valve V010 will close in 10 seconds. Valves V800A/B will already be in their closed
position.

" Should failure of V010 to close occur simultaneously with a LOCA, the inboard valves
(V009, V803A/B) in the flow path will perform their safety related close functions.
Valve V009 will close in 10 seconds. Valves V803A/B will already be in their closed
position.
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9.0 VALVE DETAILED DESIGN

Based on ASME Section III requirements for containment vacuum relief systems and ANSI 56.8
requirements for containment isolation, the outboard valves must be power operated (i.e. air, electric, or
electro-hydraulic) with independent power sources. The inboard valves are required to be self actuated
(i.e., simple check valve).

9.1 Outboard Motor Operated Valves V PL- OOA/B:
9.1.1 Mechanical Design Requirements _

Valves VFS-800AiB are specified as ASME Class 2, 6" motor ee v w 1 open and
closed safety functions. They will be designed in accordance wi* DCD Tier 2 Section 3.9. summary
of mechanical design characteristics is provided below:

- Valve Material: Carbon Steel
- Disk Style: Triple offset with bi-directional flow
- Actuator: Motor Operated with locking gear sets to ensure actuator and shaft are held in

position.
- Close: Torque switch controlled.

- Open: Limit with torque switch backup.

g .(max)

9.1.2 Valve Electrical Requirements:

Based upon VFS-PL-V800A and V800B being required to be stroked twice for their design basis
operation, electrical design will consider these loads in the design calculations as follows: The valve(s)
will be considered a RANDOM load within the methodology required in IEEE485 for each of the two
operations and will therefore be added to the first and second worst one minute time steps of the battery
profile.

Electrical calculations, i.e. battery sizing and cable, take into consideration both starting current and
stroke time rounded up to the whole minute(s) for all MOV operation(s). A computation has been
performed in evaluation of this design change and demonstrates that the existing component rating
requirements are adequate. This design change will be included in final design calculations for the IDS
system.

9.1.3 Testing Requirements

The ASME OM Code was used to classify and categorize as well as specify the test requirements and

frequencies described below:

The valves are considered Active and categorized as A in accordance * DCD Tier 2 Section 3.9.6.
The testing regime and frequencies are listed below:

* Full Stroke Exercise - Refuel Shutdown
" Remote Position Indication - 2 Years
" Leakage Testing - In accordance with Appendix J frequency
• Operability Test - In accordance with Power Operated Valve program

Page. 64of21
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Per-iodieverifieation will be based bn jOG PeFiedie Ver-ifieatien (PV) repeFt. The key eentributers to-
periedie test frequeney will beý

3) P6sk signifieanee (established by WEG PRA)
4) Funetien margin (based tipea standard industfy equations (EPR4), along with ine

BWROG PC sizing methodeleg.ý,)
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9.2 Inboard Self Actuated Valves VFS-PL-V803A/B:

9.2.1 Mechanical Design Requirements

- alve aterial: Carbon steel with soft seats

- Disk S•4~
s - 0.2 p equir-0m15 fferential nominal cracking pressure

Valves shall be installed in the horizontal direction, such that the checking element will close

with gravity in the reverse flow direction.
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9.2.2 Testing Requirements

The ASME OM Code was used to classify and categorize as well as specify the test requirements and

fra e ce drequency... .. ....

age Te gh-ninaa ordancewerAipenccorJanrequenc

will be used as the acceptance criteria.

The valves will also be verified to close during the mechanical exercise test in accordance with ISTC-5221 (b(3). The valves will be visually verified closed as well as leakage tested in accordance with the /

Appndi 0 program.ITCý

-Page2of9-



WESTINGHOUSE NON-PROPRIETARY CLASS 3

9.3 Valve Design Specifications and Datasheets

For reference, the most recent revisions of the valve design specifications will be provided. These
specifications do not require updating per the vacuum relief design change.

The following Documents will be available for review in the WEC Rockville, MD Office as they
are Westinghouse Proprietary Class 2 documents:

9.3.1 APP-PV03-ZO-001 Rev 4: Design Specification - 3" and Larger Manually Operated
Gate, Stop Check, and Check Valves, ASME Boiler and
Pressure Vessel Code Section III Class 1, 2, and 3.

9.3.2 AiPP-PV11-ZO-001 Rev 2: Design Specification - Butterfly Valves, ASME Boiler and
Pressure Vessel Code Section III, Class 2 and 3

Two new valve data sheets will need to be created as part of this vacuum relief design change

which will incorporate the functional requirements identified in Sections 9.1 and 9.2 of this

package.

The new PV03 data sheet for check valves VFS-PL-V803A/B will specify either the following

parameters or parameters bounding the following-

* Maintain Close, Transfer Open, Transfer Close Safety Functions
* Maximum Flow Resistance Full Open - 50 L/D (equivalent to 1274 Cv)
* Soft Seat
* Operating Conditions based on process flow for the system
* Notes specifying vacuum relief service and 0.2 differential nominal cracking pressure

with tolerance.

The new PV1 1 data sheet for motor operated butterfly valves VFS-PL-V800A/B will specify

either the following parameters or parameters bounding the following:

* Maintain Close, Maintain Open, Transfer Open, Transfer Close Safety Functions

* Capacity Coefficient - 868 Cv

* Appropriate Post Accident Qualification Time

* Operating Conditions based on process flow for the system
* Note specifying vacuum relief service

Preliminary data sheets will be available for review in the WEC Rockville, MD Office as they are

Westinghouse Proprietary Class 2 documents. The information contained in these preliminary

data sheets is subject to change as P&IDs and Process Flow Information are established. Once

completed, the final data sheets can be made available for NRC Review.
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Vacuum Relief System Flow Path Description

Upon activation of the vacuum relief system, outside air enters through two, open-ended,
gooseneck fittings located on the roof of the Auxiliary Building above the VAS Fan
Room 12553. The air then travels through a 6" pipeline (L800) before splitting into two
6" pipeline paths (L801A and L801B). Each path contains a single, 6" motor-operated
butterfly valve (V800A or V800B). The airflow then recombines into a single 6"
pipeline (L803) before entering a 16" pipe via a branch, tee fitting. The 16" pipe then
expands into a 24" pipe and then expands again into a 36" pipe before penetrating
containment at VFS Containment Penetration C02. Immediately after the penetration
there is a very short run of a 36" pipeline (L204) that reduces to 16" (L203). From the
16" (L203) pipeline there is a branch tee that the airflow travels through into a 6" pipeline
(L804). Once again the airflow splits into two streams on its way to one of two 6" check
valves (V803A or V803B) located in 6" pipelines (L805A or L805B). Once the air
passes through either one of the check valves (V803A or V803B) is released to the
containment atmosphere.

IV010 I

I~I
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Sensitivity Studies To Address Staff's Review
Of

Containment External Pressure Analyses
(APP-SSAR-GSC-112 Rev. 0)

To address the questions resulting from the staff's audit of APP-SSAR-GSC-1 12 Rev. 0

the following sensitivities were performed.

NRC Comment 14 (Enclosure 3):

The sensitivity studies that defined the limiting case focused on max external pressure
absent the operation of relief valves. Because the containment continues to
depressurize for about an hour after the relief valves are open, how is it known that the
most bounding case was selected? For example, demonstrate that once relief valves
open, a LOAC at an external temperature of 25 0F produces the minimum internal
pressure.

Westinghouse Response:

In APP-SSAR-GSC-1 12 Rev. 0 transients were evaluated to determine what scenario
resulted in the greatest depressurization rate. The greatest identified depressurization
rate resulted from the 25 0F external temperature transient with 100% humidity. This
transient was used to evaluate the performance of the vacuum relief scenario because it
resulted in the maximum expected external pressure. To address the staff's questions
regarding external temperature effects when discharging into the containment via the
vacuum relief system the -40°F transient at 70% humidity was evaluated to ensure that
the additional cooling effects resulting from -40°F air discharging into containment would
not result in a greater external pressure scenario.

Sensitivity 1 was performed at -40°F with an assumed 70% humidity inside
containment. All relevant assumptions regarding the modeling of the vacuum relief
system from APP-SSAR-GSC-1 12 Rev. 0 were used. Figure 1 shows resulting pressure
excursion associated with Sensitivity 1. For the previously identified bounding scenario
(25°F @ 100% humidity) the magnitude of the external pressure is 1.54 psid. For
Sensitivity 1 the maximum external pressure was calculated to be 1.31 psid. This is in
agreement with the bounding results depicted in APP-SSAR-GSC-1 12 Rev. 0.
Sensitivity 1 is formally documented in APP-SSAR-GSC-1 12 Rev. 1 as Case 11.

Page 1 of 8
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External Temp. (-40'F) 70% Humidity
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Figure 1: External Pressure vs. Time for the -40'F/70% Humidity Transient (Sensitivity 1)

Sensitivity 2 was performed at 50°F with an assumed 100% humidity inside
containment. All relevant assumptions regarding the modeling of the vacuum relief
system from APP-SSAR-GSC-1 12 Rev. 0 were used. The 50°F 100% humidity transient
is assumed to result in the greatest external pressure excursion based on the
conclusions determined from APP-SSAR-GSC-1 12 Rev. 0, which showed that
regardless of external temperature the 100% humidity assumption inside containment
resulted in the greatest external pressure. Figure 2 shows resulting pressure excursion
associated with Sensitivity 2. For the identified bounding scenario (25°F @ 100%
humidity) the magnitude of the external pressure is 1.54 psid. For Sensitivity 2 the
maximum external pressure was calculated to be 1.28-psid. This is in agreement with
the bounding results depicted in APP-SSAR-GSC-1 12 Rev. 0. Sensitivity 2 is formally
documented in APP-SSAR-GSC-1 12 Rev. 1 as Case 13.
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External Temp. (501F) 100% Humidity
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Figure 2: External Pressure vs. Time for the 501F/100% Humidity Transient (Sensitivity 2)

Conclusions for Sensitivities 1 & 2 show that for scenarios where things are equal
regarding assumptions for humidity and heat load the external pressure transients are
still bounded by the unique conditions which cause containment temperature to achieve
the highest allowable temperature of 120 OF with the minimum external temperature.
This represented the bounding transient conditions for APP-MV50-ZOC-039 Rev. 0, and
represents the bounding transient conditions for APP-SSAR-GSC-1 12 Rev. 0.
Condensation rates did not play as much of a part in the "-039" study because the
containment was assumed in equilibrium for all the transients.

In conclusion Sensitivities 1 and 2 are bounded by the limiting transient depicted in

APP-SSAR-GSC-112 Rev. 0.

NRC Comment 15 (Enclosure 3):

Because the analysis with internal temperature <80F did not model the vacuum relief
valves, how does it demonstrate that it is not necessary to restrict inside to outside air
temperature differential to <90F when T<80F.

Westinghouse Response:

Sensitivity 1 answers this question.

Page 3 of 8



WESTINGHOUSE NON-PROPRIETARY CLASS 3

NRC Comment 17f (Enclosure 3):

For the design basis model, the chopped cosine function essentially models a 2.50F
temperature decrease over the 4 hour transient. It was stated this adds conservatism to
the analysis by accounting for day to night temperature variations, and that it is
demonstrated to be a secondary effect. The staff does not find justification that either of
these statements are true, so please describe why this is an appropriate assumption for
a safety analysis.

Westinghouse Response:

Sensitivity 3 was performed to address the staff's question regarding external
temperature variations. To determine a bounding scenario for an external temperature
decrease a 30OF/hr temperature decrease was assumed. This assumption was based
on an evaluation of meteorological data gathered at the Charlotte, NC international
airport from 1/1/1973 to 6/24/1996, and Duluth, MN from 1/1 /1975 to 1/1/2010 Charlotte,
NC was chosen due to its proximity to Chapel Hill, NC (140 miles) which is the location
of the Southeast Region Climate Center, and due to the quality and longevity of the
available data. Chapel Hill, NC was investigated, but there were interruptions in the
available data in some cases spanning several years. Airports generally provide a better
quality and source of meteorological data. For these reasons Charlotte, NC was
chosen to convey stereotypic meteorological behavior for the Southeast Region. Duluth,
MN was chosen because it represents the basis for the A131 000 DCD minimum
allowable operation temperature of -400F.

Page 4 of 8
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Figure 3: Regional Climate Zones

The maximum observed below-freezing temperature decrease occurred in Duluth, MN
on 12/09/1995 from 2300 hrs to 0000 hrs. The temperature decreased from 19.04°F to
1.940 F in a one hour period. This results in an hourly temperature drop of 17.1 OF.
Sensitivity 3 used 30°F/hr which is bounding based on the hourly temperature data.

Additionally, climatologists at the National Climatic Data Center were consulted
regarding temperature decreases. When asked about observed temperature reductions
at around 25°F the climatologist responded that the maximum temperature variations
occur at the extreme ends of the spectrum. For instance it is not uncommon for a
thunderstorm on a warm summer day to reduce the external temperature 20°F in a few
hours. This assumes a starting temperature of around 100 0F. Nor is it uncommon for
the temperature to increase rapidly from sub-zero temperatures. This is further affirmed
based on the climatological data obtained from Duluth, MN.

The forcing function used for the external temperature variation in Sensitivity 3 is
depicted in Table 1. Figure 4 shows the external pressure transient for Sensitivity 1, 2,
3, and Case 10 (limiting transient) from APP-SSAR-GSC-1 12 Rev. 0. The external
pressure for Sensitivity 3 reaches 1.63 psid. This is an approximate 0.0914 psid
increase from the bounding scenario depicted in APP-SSAR-GSC-1 12 Rev. 0.
Sensitivity 3 is formally documented in APP-SSAR-GSC-1 12 Rev. 1 as Case 14.

Il
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Table 1: External Temperature Variation For Sensitivity 3

Time (s) Temperature (OF)
0 25
3600 -5
7200 -35
7800 -40
15000 -40

For Sensitivity 3 the assumed inside containment relative humidity was set to 82%. In
APP-SSAR-GSC-1 12 Rev. 0 for the bounding transient the humidity was conservatively
specified to be 100%. This is an unrealistic assumption as the containment internal shell
temperature will be below the dewpoint at 120°F and 100% humidity. Because the
temperature of the containment shell is below the dew point for the specified conditions,
condensation will occur on the inside of the shell where the containment ambient
atmosphere comes in contact with the shell. This process of condensation will reduce
the humidity in containment from 100% to an equilibrium value based on the inside
temperature of the shell and containment atmosphere. The 250F LOAC case
(equilibrium run) was used to determine the equilibrium containment humidity.
WGOTHIC does not directly calculate relative humidity. WGOTHIC does calculate the
gas pressure ratio which provides the partial pressure contribution of the air inside
containment. Using the equilibrium value of the gas pressure ratio the relative humidity
inside containment can be determined from the following:

Pe = Containment Total Pressure = 14.2384 psia
To = Containment Temperature = 116.464°F
Psat = Saturation Pressure at To = 1.5353 psia
GPR = Gas Pressure Ratio (Calculated by WGOTHIC) = 0.929883

Derived from Laws of Partial Pressures

%Relative Humidity (RH) = (1- GPR)xP Pxl00 =
P.at

(1- 0.929883)x14.2384 x1O0 = 65%

1.5353

The calculated equilibrium relative humidity is 65.0%. An additional 25% conservatism
was applied (1.25 x 65.0%) this yields an approximate relative humidity of 81.25%
inside containment. 82.0% humidity was used for Sensitivity 3.
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Containment Pressure w/Vacuum Relief
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Figure 4: External Pressure vs. Time for Sensitivity 1, 2, 3, and Case 10 from APP-SSAR-GSC-1 12 Rev. 0

Applicability to SRP 6.2.1.1A

NUREG-0800 Section 6.2.1.1A Subsection III part 5 requires plants at the Construction
Permit or Design Certification stage of review demonstrate a 10% margin to design
criterion for maximum expected external pressure. Currently, the proposed design basis
maximum external pressure scenario only exhibits an approximate 4% margin to design
criterion. Westinghouse proposes this is acceptable because:

The calculation of the vacuum relief system loss coefficients incorporated a 65% margin
for the system resistance. Figure 5 shows the calculated bounding single flow path
resistance along with the justification for the flow path resistance to be assumed in the
safety analysis:
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Table 2.1-1

Case I No Single Failure 7.7320
Case 2 Single Failure #1 (V800A) 11.41 61
Case 3 Single Failure #2 (VS00B) 10,4959
Case 4 Single Failure 13 (V803A) 9.9605
Case 5 Single Failure #4 (V803B) 9.7526
Case 6 Bounding Single Flowpath 14.9399

Based upon the preliminary layout of the vacuum relief system in the AP1000, the need to accommodate
potential design changes (different valve types, valve capacities, system filters, screens, etc.), the turbulent
versus fully turbulent friction factor effect and the variability in check valve position, a design margin of 65%
shall be applied to the bounding single, flowpath resistance. The system resistance coefficient that should be
applied to safety analysis evaluations utilizing the vacuum relief system is shown in Table 2.1-2:

Table 2.1-2
1 System siz7 I7

Figure 5: Excerpt from APP-VFS-M3C-224 Rev. 0

From APP-VFS-M3C-224 the actual calculated form loss coefficient is 15 whereas the
external pressure analysis in APP-SSAR-GSC-1 12 Rev. 1 modeled a form loss of 25.
This margin was implemented to account for any type of system variances associated
with plant construction (valve types, valve capacities, system filters, screens, etc.). It is
these considerations which form the basis for the 10% margin to design criterion
exhibited in NUREG-0800 Section 6.2.1.1A. The analysis for the external pressure
scenario and corresponding vacuum relief performance already conservatively
accounted for construction and as built considerations. Modeling the vacuum relief
system with the actual calculated loss factors would yield a peak external pressure of
approximately 1.46 psid which exhibits a 14% margin to design criterion.

The design of the vacuum relief system is simple in nature. That is to say that single
phase compressible flow characteristics through piping systems is a known phenomena
with a multitude of test data to confirm the correlations used in the system process flow
calculations.

Furthermore, the design basis analysis imposes the required level of conservatism so
that in the event of construction considerations altering the flow characteristics of the
system additional analyses will not be required. Whereas for other design basis
pressure analyses a construction alteration would require a reanalysis, for the external
pressure analysis a construction alteration would merely require a comparison with the
calculated system losses to confirm bounding conditions.
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2. System Based Design Descriptions and ITAAC AP1000 Design Control Document
2. System Based Design Descriptions and ITAAC AP1000 Design Control Document

Table 2.2.1-3 (cont.)

Inspections, Tests, Analyses, and Acceptance Criteria

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

7. The CNS provides the safety- i) A containment integrated leak i) The leakage rate from
related function of containment rate test will be performed. containment for the integrated leak
isolation for containment boundary rate test is less than La.
integrity and provides a barrieragainst the release of fission ii) Testing will be performed to ii) The containment purge isolation
products to the atmosphere. demonstrate that remotely operated valves (VFS-PL-V003, -V004,containment isolation valves close -V009, and -VO10) close within

within the required response times. 20 seconds, containment vacuum

relief isolation valves
(VFS-PL-V800A and -V800B) close
within 30 seconds, SGS valves
SGS-PL-V040A/B and
SGS-PL-V057A/1B are covered in
Tier 1 Material, subsection 2.2.4,
Table 2.2.4-4 (item 11 .b.ii) and all

other containment isolation valves
close within 60 seconds upon receipt
of an actuation signal.

8. Containment electrical An analysis for the as-built Analysis exists for the as-built
penetration assemblies are protected containment electrical penetration containment electrical penetration
against currents that are greater than assemblies will be performed to assemblies and concludes that the
the continuous ratings. demonstrate (1) that the maximum penetrations are protected against

current of the circuits does not currents which are greater than their
exceed the continuous rating of the continuous ratings.
containment electrical penetration
assembly, or (2) that the circuits
have redundant protection devices
in series and that the redundant
current protection devices are
coordinated with the containment
electrical penetration assembly's
rated short circuit thermal capacity
data and prevent current from
exceeding the continuous current
rating of the containment electrical
penetration assembly.

9. Safety-related displays identified Inspection will be performed for Safety-related displays identified in
in Table 2.2.1-1 can be retrieved in retrievability of the safety-related Table 2.2.1-1 can be retrieved in the
the MCR. displays in the MCR. MCR.

10.a) Controls exist in the MCR to Stroke testing will be performed on Controls in the MCR operate to
cause those remotely operated remotely operated valves identified cause remotely operated valves
valves identified in Table 2.2.1-1 to in Table 2.2.1-1 using the controls identified in Table 2.2.1-1 to perform
perform active finctions, in the MCR. active safety fiuctions.

Tier I Material 
2.2.1-15 

Revision 18

Tier I Material 2.2.1-15 Revision 18



2. System Based Design Descriptions and ITAAC AP1000 Design Control Document
2. System Based Design Descriptions and ITAAC AP1000 Design Control Document

Table 2.5.2-3
PMS Automatically Actuated Engineered Safety Features

Safeguards Actuation
Containment Isolation
Automatic Depressurization System (ADS) Actuation
Main Feedwater Isolation
Reactor Coolant Pump Trip
CMT Injection
Turbine Trip (Isolated signal to non-safety equipment)
Steam Line Isolation
Steam Generator Relief Isolation
Steam Generator Blowdown Isolation
Passive Containment Cooling Actuation
Startup Feedwater Isolation
Passive Residual Heat Removal (PRHR) Heat Exchanger Alignment
Block of Boron Dilution
Chemical and Volume Control System (CVS) Makeup Line Isolation
Steam Dump Block (Isolated signal to non-safety equipment)
MCR Isolation and Air Supply Initiation
Auxiliary Spray and Letdown Purification Line Isolation
Containment Air Filtration System Isolation
Normal Residual Heat Removal Isolation
Refueling Cavity Isolation
In-Containment Refueling Water Storage Tank (IRWST) Injection
IRWST Containment Recirculation
CVS Letdown Isolation
Pressurizer Heater Block (Isolated signal to non-safety equipment)
Containment Vacuum Relief

Tier I Material 
2.5.2-6 

Revision 18

Tier 1 Material 2.5.2-6 Revision 18
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2. System Based Design Descriptions and ITAAC AP1000 Design Control Document

Table 2.5.2-4
PMS Manually Actuated Functions

Reactor Trip
Safeguards Actuation
Containment Isolation
Depressurization System Stages 1, 2, and 3 Actuation
Depressurization System Stage 4 Actuation
Feedwater Isolation
Core Makeup Tank Injection Actuation
Steam Line Isolation
Passive Containment Cooling Actuation
Passive Residual Heat Removal Heat Exchanger Alignment
IRWST Injection
Containment Recirculation Actuation
Control Room Isolation and Air Supply Initiation
Steam Generator Relief Isolation
Chemical and Volume Control System Isolation
Normal Residual Heat Removal System Isolation
Containmený Vacuum Relief

Tier 1 Material 2.5.2-7 Revision 18



2. System Based Design Descriptions and ITAAC AP1000 Design Control Document

Table 2.5.2-5 (cont.)
Minimum Inventory of Displays, Alerts, and Fixed Position Controls in the MCR

Description Control Display AlertW'

Passive Containment Cooling System (PCS) Storage Tank - Yes No
Water Level

PCS Cooling Flow - Yes No

IRWST to Normal Residual Heat Removal System (RNS) - Yes Yes
Suction Valve Status(2)

Remotely Operated Containment Isolation Valve Status(2) - Yes No

Containment Area High-range Radiation Level - Yes Yes

Containment Pressure (Extended Range) - Yes No

CMT Level - Yes No

Manual Reactor Trip (also initiates turbine trip) Yes -

Manual Safeguards Actuation Yes -

Manual CMT Actuation Yes -

Manual MCR Emergency Habitability System Actuation Yes -

Manual ADS Stages 1, 2, and 3 Actuation Yes -

Manual ADS Stage 4 Actuation Yes -

Manual PRHR Actuation Yes -

Manual Containment Cooling Actuation Yes -

Manual IRWST Injection Actuation Yes -

Manual Containment Recirculation Actuation Yes -

Manual Containment Isolation Yes -

Manual Main Steam Line Isolation Yes -

Manual Feedwater Isolation Yes -

Manual Containment Hydrogen Igniter (Non-safety-related) Yes -

Manual Containment Vacuum Relief Yes

Note: Dash (-) indicates not applicable.

2. These instruments are not required after 24 hours.

Tier I Material 2.5.2-9 Revision 18
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2. System Based Design Descriptions and ITAAC AP1000 Design Control Document

Table 2.5.2-6
PMS Blocks

Reactor Trip Functions:

Source Range High Neutron Flux Reactor Trip
Intermediate Range High Neutron Flux Reactor Trip
Power Range High Neutron Flux (Low Setpoint) Trip
Pressurizer Low Pressure Trip
Pressurizer High Water Level Trip
Low Reactor Coolant Flow Trip
Low Reactor Coolant Pump Speed Trip
High Steam Generator Water Level Trip

Engineered Safety Features:

Automatic Safeguards
Containment Isolation
Main Feedwater Isolation
Reactor Coolant Pump Trip
Core Makeup Tank Injection
Steam Line Isolation
Startup Feedwater Isolation
Block of Boron Dilution
Chemical and Volume Control System Isolation
Chemical and Volume Control System Letdown Isolation
Steam Dump Block
Auxiliary Spray and Letdown Purification Line Isolation
Passive Residual Heat Removal Heat Exchanger Alignment
Normal Residual Heat Removal System Isolation

Table 2.5.2-7
PMS Interlocks

RNS Suction Valves
PRHR Heat Exchanger Inlet Isolation Valve
CMT Cold Leg Balance Line Isolation Valves
Containment Vacuum Relief Isolation Valves

Tier 1 Material 
2.5.2-10 

Revision 18

Tier 1 Material 2.5.2-10 Revision 18
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2.7.6- AP1000 Design Control Document
2. System Based Design Descriptions and ITAAC AP1000 Design Control Document

Table 2.7.6-2

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1. The functional arrangement of Inspection of the as-built system The as-built VFS conforms with the
the VFS is as described in the will be performed. functional arrangement described in
Design Description of this the Design Description of this
Section 2.7.6. Section 2.7.6.

2. The VFS provides the safety- i_)See Tier I Material, iJ)See Tier 1 Material,
related functions of preserving Table 2.2.1-3, items 1 and 7. Table 2.2.1-3, items I and 7.
containment integrity by isolation i) Testing will be performed to ýi) The containment vacuum relief
of the VFS lines penetrating demonstrate that remotely operated isolation valves (VFS-PL-V800A
containment nd providina vacuum containment vacuum relief isolation and VFS-PL-V800B) open within

valves oven within the required 30 seconds.
response time.

3. The VFS provides the i) Testing will be performed to i) The flow rate measured at each
intermittent flow of outdoor air to confirm that containment supply fan is greater than or equal to
purge the containment atmosphere AHU fan A when operated with 3,600 scfm.
during normal plant operation, and containment exhaust fan A provides
continuous flow during hot or cold a flow of outdoor air.
plant shutdown conditions. ii) Testing will be performed to ii) The flow rate measured at each

confirm that containment supply fan is greater than or equal to
AHU fan B when operated with 3,600 scfm.
containment exhaust fan B provides
a flow of outdoor air.

iii) Inspection will be conducted of iii) The nominal line size is >_ 36 in.
the containment purge discharge
line (VFS-L204) penetrating the
containment.

4. Controls exist in the MCR to Testing will be performed on the Controls in the MCR operate to
cause the components identified in components in Table 2.7.6-1 using cause the components listed in
Table 2.7.6-1 to perform the listed controls in the MCR. Table 2.7.6-1 to perform the listed
function. functions.

5. Displays of the parameters Inspection will be performed for The displays identified in
identified in Table 2.7.6-1 can be retrievability of the parameters in Table 2.7.6-1 can be retrieved in the
retrieved in the MCR. the MCR. MCR.

Tier 1 Material 
2.7.6-3 

Revision 18

Tier I Material 2.7.6-3 Revision 18



1. Introduction and General Description of Plant AP1000 Design Control Document

Criteria Referenced AP1000
Section Criteria Position Clarification/Summary Description of Exceptions

App. A.l.f

App. A.l.g

App. A. I .h

Conforms

Conforms

Conforms The characteristics of the AP1000 passive safety
systems allow the support systems such as the cooling
water systems, the heating, ventilating, and air
conditioning and the ac power sources to be non-safety-
related and simplified. The capability of these systems
is established by testing. Cold water interlocks are not a
design feature of the AP1000.

Conforms The API1000 has no secondary containment. Therefore,
this guideline applies only to primary containment. The
following systems or functions are not design features
of the AP 1000 and are therefore not tested:

App. A. L.i

-- •----- ------- Containment suppplementary leak collection
Standby gas treatment
Secondary containment system

* Containment annulus and cleanup
* Bypass leakage tests on pressure suppression

Ice condenser systems
* Containment penetration cooling

Deleted: Containment

Deleted: and containment annulus
vacuum brcakerI

App. A. I.j

App. A. I .k

App. A. 1.1

App. A. L.m

App. A. L.n

Conforms Recirculation flow control, traversing incore probes,
automatic dispatching control systems and hotwell level
control are not design features of the AP1000.

Conforms

Conforms Condenser off gas systems are not a design feature of
the AP 1000.

Conforms

Conforms Seal water, boron recovery, shield cooling, refueling
water storage tank heating, and equipment for
establishing and maintaining subatmospheric pressures
are not design features of the AP 1000.

Conforms

Conforms As applicable for pressurized water reactor.

Conforms As applicable for pressurized water reactor.

Conforms As applicable for pressurized water reactor.

App. A.L.o

App. A.2

App. A.3

App. A.4
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Table 3.9-16 (Sheet 224 of 2§4)

VALVE INSERVICE TEST REQUIREMENTS

Valve Tag Valve/Actuator Safety-Related ASME Class/
Number Descriptionn) Type Missions Safety Functionst') IST Category Inservice Testing Type and Frequency IST Notes

VES-PL-V045 Eductor Flow Path Isolation Valve Manual Maintain Onen Active Class 3 Exercise Full Satoke/2 Years 31
Transfer Close Catenor B

VES-PL-V046 Eductor Bypass Isolation Valve Manual Maintain Close Active Class 3 Exercise Full Stroke/2 Years 31
Transfer Open CatenoY B

VFS-PL-V003 Containment Purge Inlet Containment Isolation Valve Remote AO Maintain Close Active-to-Failed Class 2 Remote Position Indication, Exercise/2 Years 27, 31
Butterfly Transfer Close Containment Isolation Category A Containment Isolation Leak Test

Safety Seat Leakage Exercise Full Stroke/Quarterly
Remote Position Failsafe Test/Ouarterlv

Operability Test

VFS-PL-V004 Containment Purge Inlet Containment Isolation Valve Remote AO Maintain Close Active-to-Failed Class 2 Remote Position Indication, Exercisel2 Years 27, 31
Butterfly Transfer Close Containment Isolation Category A Containment Isolation Leak Test

Safety Seat Leakage Exercise Full Stroke/Quarterly
Remote Position Failsafe Test/Ouarterlv

Operability Test

VFS-PL-VO08 Containment Isolation Test Connection Manual Maintain Close Containment Isolation Category A Containment Isolation Leak Test 27
Safety Seat Leakage

VFS-PL-V009 Containment Purge Discharge Containment Isolation Valve Remote AO Maintain Close Active-to-Failed Class 2 Remote Position Indication, Exercise/2 Years 27,31
Butterfly Transfer Close Containment Isolation Category A Containment Isolation Leak Test

Safety Seat Leakage Exercise Full Stroke/Quarterly
Remote Position Failsafe Test/Quarterly

Operability Test

VFS-PL-VOIO Containment Purge Discharge Containment Isolation Valve Remote AO Maintain Close Active-to-Failed Class 2 Remote Position Indication, Exercise/2 Years 27, 31
Butterfly Transfer Close Containment Isolation Category A Containment Isolation Leak Test

Safety Seat Leakage Exercise Full Stroke/Quarterly
Remote Position Failsafe Test/Ouarterly

Operability Test ey ý

VFS-PL-VS00A Vacuum Relief Containment Isolation A - ORC Remote MO Maintain Close Active Class2 Years 27. 31
Butterfly Transfer Close Containment Isolation Cate oy A on.a. t I ol laion gak Te

Maintain Open Safety Seat Leakage Exercise Full Stroke/Ouarterlv
Transfer Oven Remote Position

VFS-PL-V800B Vacuum Relief Containment Isolation B -ORC Remote MO Maintain Close Active Class 2 e ltt t to Years 27 31
Butterfly Transfer Close Containment Isolation Catepory A Containment Isolation Leak Test

Maintain Open Safery Seat Leakage Exercise Full Stroke/Ouarterly
Trnsfer Open Remote Position -b t

VFS-PL-V803A Vacuum Relief Containment Isolation Check Valve A IRC R Maintain Close Active Class 2 ontom 5 lat e39
Transfer Close Containment Isolation CatenorvAC Exercise Full Stroke/Refueling Shutdown
T fe Safety Set Leakae Vacuum Relief Test/2 Years

Tier 2 Material 3.9-181 Revision !18
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Table 3.9-16 (Sheet 245 of 254)

VALVE INSERVICE TEST REQUIREMENTS

Valve Tag Valve/Actuator Safety-Related ASME Class/
Number Descriptioni

t
) Missions Safety Functionstr) IST Category Inservice Testing Type and Frequency IST Notes

VFS-PL-V803B Vacuum Relief Containment Isolation Check Valve B - IRC Relief 5 Maintain Close Active Class 2 Containment Isolation Leak Test 39
Transfer Close Containment Isolation Cateoorv AC Exercise Full Stroke/Refueling Shutdown
Transfer Open Safety Seat Leakage Vacuum Relief Test/2 Years

VWS-PL-V058 Fan Coolers Supply Containment Isolation Remote AO Maintain Close Active-to-Failed Class 2 Remote Position Indication, Exercise/2 Years 27, 28, 31
Butterfly Transfer Close Containment Isolation Category A Containment Isolation Leak Test

Safety Seat Leakage Exercise Full Stroke/Quarterly
Remote Position Failsafe Test/Ouarterly

Operability Test

VWS-PL-V062 Fan Coolers Supply Containment Isolation Check Maintain Close Active Class 2 Containment Isolation Leak Test 27, 28
Transfer Close Containment Isolation Category AC Check Exercise/Quarterly

Safety Seat Leakage

VWS-PL-V080 Fan Coolers Return Containment Isolation Thermal Relief Valve Relief Maintain Close Active AC Containment Isolation Leak Test/2 Years 27
Transfer Close Containment Leakage
Transfer Open Safety Seat Leakage

VWS-PL-V082 Fan Coolers Return Containment Isolation Remote AO Maintain Close Active-to-Failed Class 2 Remote Position Indication, Exercisel2 Years 27,28,31
Butterfly Transfer Close Containment Isolation Category A Containment Isolation Leak Test

Safety Seat Leakage Exercise Full Stroke/Quarterly
Remote Position Failsafe Test/Ouarterly

Operability Test

VWS-PL-V086 Fan Coolers Return Containment Isolation Remote AO Maintain Close Active-to-Failed Class 2 Remote Position Indication, Exercise/2 Years 27, 28, 31
Butterfly Transfer Close Containment Isolation Category A Containment Isolation Leak Test

Safety Seat Leakage Exercise Full Stroke/Quarterly

Remote Position Failsafe Test/0uarterly
Operability Test

WLS-PL-VO55 Sump Discharge Containment Isolation IRC Remote AO Plug Maintain Close Active-to-Failed Class 2 Remote Position Indication, Exercise/2 Years 27, 31
Transfer Close Containment Isolation Category A Containment Isolation Leak Test

Safety Seat Leakage Exercise Full Stroke/Quarterly Operation
Remote Position Failsafe Test!Ouarterlv Oneration

Operability Test

WLS-PL-V057 Sump Discharge Containment Isolation ORC Remote AO Maintain Close Active-to-Failed Class 2 Remote Position Indication, Exercise/2 Years 27, 31
PLUG Transfer Close Containment Isolation Category A Containment Isolation Leak Test

Safety Seat Leakage Exercise Full Stroke/Quarterly Operation
Remote Position Failsafe Test/Ouarterle ORemation

I Operability Test

WLS-PL-V058 Sump Containment Isolation Thermal Relief Valve Relief Maintain Close Active AC Containment Isolation Leak TestI2 Years 27
Transfer Close Containment Isolation
Transfer Open Safety Seat Leakage

Tier 2 Material 
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38. The exercise stroke test for the VES pressure regulating valves will consist of a pressure drop test across the valve using the
downstream test connection. This method ensures adequate testing of the valves.

39. This note applies to the vacuum relief system check valves tVFS-V803A/B). It is not practical to exercise the check valves
during normal power operation or durinn cold shutdown since the valves are located inside containment and require
temporary test equipment for exercising. The inboard check valves will be full stroke exercised during refueling outages
when the containment boundary is not required and containment entry is possible.

Tier 2 Material 
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6. Engineered Safety Features AP1000 Design Control Document

For the LOCA events, two double-ended guillotine reactor coolant system pipe breaks are
analyzed. The breaks are postulated to occur in either a hot or a cold leg of the reactor coolant
system. The hot leg break results in the highest blowdown peak pressure. The cold leg break
results in the higher post-blowdown peak pressure. The cold leg break analysis includes the long
term contribution to containment pressure from the sources of stored energy, such as the steam
generators. The LOCA mass and energy releases described in subsection 6.2.1.3 are used for
these calculations.

For the MSLB event, a representative pipe break spectrum is analyzed. Various break sizes and
power levels are analyzed with the WGOTHIC code. The MSLB mass and energy releases
described in subsection 6.2.1.4 are used for these calculations.

The results of the LOCA and MSLB postulated accidents are provided in Table 6.2.1.1-1. A
comparison of the containment integrity acceptance criteria to General Design Criteria is
provided in Table 6.2.1.1-3.

The containment pressure response for the peak pressure steam line break case is provided in
Figure 6.2.1.1-1. The containment temperature response for the peak temperature steam line
break case is provided in Figure 6.2.1.1-2.

The passive internal containment heat sink data used in the WGOTHIC analyses is presented in
Reference 20, Section 13. Data for both metallic and concrete heat sinks are presented. The
containment pressure and temperature responses to a double-ended cold leg guillotine are
presented in Figures 6.2.1.1-5 and 6.2.1.1-6 for the 24 hour portion of the transient and
Figures 6.2.1.1-7 and 6.2.1.1-8 for the 72 hour transient. A separate analysis for the double-
ended cold leg guillotine LOCA event, without considering heat conduction from the dry to wet
section, results in somewhat higher containment pressure in the long term, but still below 50
percent of design pressure at 24 hours. This separate analysis confirms the assumption in
subsection 15.6.5.3.3 of reducing the containment leakage to half its design value at 24 hours.
The containment pressure and temperature response to a double-ended hot leg guillotine break
are presented in Figures 6.2.1.1-9 and 6.2.1.1-10. The physical properties of the materials
corresponding to the heat sink information are presented in Table 6.2.1.1-8.

The instrumentation provided inside outside containment to monitor and record the containment
pressure and the instrumentation provided inside containment to monitor and record temperature
is-are found in Section 7.5.

6.2.1.1.4 External Pressure Analysis

Certain design basis events and credible inadvertent systems actuation have the potential to result
in containment external pressure loads. Evaluations of these events show that a oss of all ac
power sourcesn inad-B&ernt actuatien efacti v cnta-; ment ceeling during e-x-tr-eme-cold ambient
conditions has the potential for creating the worst-case external pressure load on the containment
vessel. This event leads to a *napeFattre-reduction within the internal containment heat loads
fro eacto t system-.nd othe e cor , thu*-re ing i era

Teuctionrin the coMnment aaan accom ying presae reducti. Evaluatiso are1
/,--tlrformed to~determine tle maximun external pf-ssure to which the containment mn be

/" subjjected, and to develop the allowable operating temnperature bands presented in LCO 3.6. 10 of

Tier2M ra6.-Reiin1



6. Engineered Safety Features AP1000 Design Control Document

The bounding scenario results from a postulated loss of ac power sources (station blackout). This
scenario, along with bounding assumptions and initial conditions, will be used to determine the
maximum expected external pressure transient. The containment pressure response from the
bounding transient will be used for sizing the containment vacuum relief system and will verify
that the vacuum relief system is capable of mitigating the most bounding external pressure
scenario dur-ing a postulated actuation of aetive ccntaip.mlent ealig

Sassume ambient temperature with no outside wind blowing to

S"wA" kc ailkrnca t i ernal temperature and corresponding containment vessel shell
temperatures. The initial internal containment temperature is in equilibrium at the maximum
allowable value of 120'F. A 25°F outside temperature coupled with a 120'F internal temperature
exceeds the maximum allowable internal/external temperature differential depicted in the
AP 1000 Technical Specifications (LCO 3.6.10). However, this is conservative and bounding as
described below. Pre-transient equilibrium analyses were performed to determine the
containment equilibrium values for internal temperature and containment shell internal/external

(
ternm e o1IiAlei-eth' diti6ns thobb"u g arl ýVsO e'mui*

ature val es were de ermined, t boundin analysis s perform with con inment
internal relative humidity set to 82 percent. A conservatively large value for humidity coupled
with the assumed maximum containment internal temperature creates the largest potential for
externak, ressure as~this maximizes the nartial nressure bf steam vaftor, vanor c~ncentration. and •
corrextnain cnsoun, satiomn imie The ei pameteresur bresent iJo. vdominaAdffect fo7tin an

de1 emnatio-n-oTthe bouning externa prssure sre-na:rio. A -nega-ti~ve- 0. 5ps-i-g initjia contanmnrent
pressure is used for this evaluation. At transient initiation, the external wind is assumed to
instantaneously accelerate to 48imph (4(ID 7nhr ser region) and the external
temnperature is assumed to begin decreasi~g at arate of 30'F/hr. A~is also conservatively assumed
that no air leakage occurs int theQJ conta AL~ ient. The key assumptions for
containment initial conditions and containment transient conditions are listed in Table 6.2. 1. 1 -
94The evaluations are performed with the assumption of a 40OF ambin tImperatue witha
steady 48 m ph wind blowing to maximize cooling of the contain-m-ent vesisel. ýWith- no; Ac ti ve
cod1ing in uset the, initial internRal containmfenlt temper-aturze is conservýatively calculated to be
692F, cr-eating the largest possible temfperature differential to maximfizve the, he-at r-emoval rate
through the containment vessel wall. A negative 0.2 psig initial containmn presue is used for
this evaluation. A consei-vative maximum initial contani-nment rela-pt-ive humidity of 100 percent is
used to pr-oduce the greatest r-eduction in eontainment pr-essur-e due to the loss of steam partial
pr-essure by eendensation. it is also conservatively assumfed that no air leakage occurs into the
eontainmient dur-ing the transient.

Negative pressure is evaluated by assuming an inadvertent actuaation of the active containment
cooling. For- AP2 1000, the passiv eeataiffnmet eeoling system pr-ovides heat removal ftr-m- the
conlt-ainme-Hnt shell to the enivir-onment via natural circuilation air- flow during nlormfal oein
Since the passive contaifnment coooling system water- is r-elatively warm (minlimuim of 402F)
compar-ed to the outside air temper-ature, actutation of this system results in a less limnitinlg e~amal

presur an shell temiper~ature. Inadvertent actuation of the containment spray is not eredible-
sin e th A-P 10-00 otimn spray requir-es significant local operator- action to align the

sy.team. Inadvertent actuation of the containment fan cooler-s is the limiting event for external
pr-essure at cold conditions.
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bi~f6] external pressure E-evaluations are performed using WGOTHIC with conservatively

sizing the active safety nrade containment vacuum relief system. Figure 6.2.1.1-11 shows that the
performance of the vacuum relief system is sufficient to mitigate the maximum enected external
pressures en ari o.dem str at e thlat afte thes e the nomet external pressted s apphrximat ely 0.9
psid, whieh is withins the capability of the sntainment vessel. Th prwessure changes very slowly
after the initial desrease, and there is sufficient tine fr Tperfatore atign to pnrevent the
epntaitment pressure fsie h dropping below the 0.9 psid design eteral p ressured ased on t3he,
PAna's cntainment pruessue indieations (four containment pressure insptm ments) and the ability
ta e-itigae the pressure reduction by opening either set of containment ventilation purge iselaetio
valves, whieh are powered by the 1o E batteries.
Thehe anase containment pressure ransient is shown in Figure 6.2.e1.1 11.

6.2. Con ent Subco tments

6.2.1.2.1 Design Basis

Subcompartments within containment are designed to withstand the transient differential
pressures of a postulated pipe break. These subcompartments are vented so that differential
pressures remain within structural limits. The subcompartment walls are challenged by the
differential pressures resulting from a break in a high energy line. Therefore, a high energy line is
postulated, with a break size chosen consistent with the position presented in Section 3.6, for
analyzing the maximum differential pressures across subcompartment walls.

Section 3.6 describes the application of the mechanistic pipe break criteria, commonly referred to
as leak-before-break (LBB), to the evaluation of pipe ruptures. This eliminates the need to
consider the dynamic effects of postulated pipe breaks for pipes which qualify for LBB.
However, the analyses of containment pressure and temperature, emergency core cooling, and
environmental qualification of equipment are based on double-ended guillotine (DEG) reactor
coolant system breaks and through-wall cracks.

the pressurizer diameter and height were changed after the original subcompartment analysis
was performed. The subcompartment analysis has been evaluated for the changes in the
pressurizer. The results of this evaluation have shown that there is a small impact on the analysis
and the conclusions remain valid. The output provided in this section for the analysis is
reresentative of the transient phenomenon (Reference 34).

6.2.1.2.1.1 Summary of Subcompartment Pipe Break Analyses

Each subcompartment is analyzed for effects of differential pressures resulting from the break of

the most limiting line in the subcompartment which has not been evaluated for 1,131.

The subcompartment analysis demonstrates that the wall differential pressures resulting from the
most limiting high energy line break within the subcompartments are within the design
capability.

Tier 2 Material 6.2-5 Revision 18
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Table 6.2.1.1-3

RESULTS OF POSTULATED ACCIDENTS

Acceptance Lumped Lumped 30% Power External
Criterion DEHLG DECLG MSLB Pressurization

Criterion Value LOCA Value LOCA Value Value Value

GDC 16 & GDC 50 <59.0 psig 50.0 57.8 57.M0
Design Pressure

GDC 38 < 29.5 psig 22 at 24 hrs
Rapidly Reduce
Containment Pressure

GDC 38 & 50 < 2-91.7 psid
External Pressure

GDC 38 & GDC 50 Most Severe Two of Three Two of Three Two of Three
Containment Heat Trains of Trains of PCS Trains of PCS
Removal Single PCS Water Water Supply Supply
Failure Supply

Tier 2 Material 6.2-56 Revision 18
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Table 6.2.1.1-9

CONTAINMENT EXTERNAL PRESSURE ANALYSIS MAJOR ASSUMPTIONS

Pre-Transient Conditions

Parameter Value

Containment External Temperature 25 0 F

Containment Wind Speed Natural convection

Containment Internal Temperature 120'F

Containment Initial Humidity 70%

IRWST Temperature

Containment Internal Pressure 14.5 psia

Transient and Post- K4.92e- itions
Containment External Temperature 'Decreasing at 30°F/hr•

Containment Humidityf

Containment Wind Speed Forced convection at 24.8 ftis in the riser region

Containment Heat Rate 0 decay heat, sensible heat addition - 1/5 design heat
t tsient time t = 0 second

JL
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Containment Pressure
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Figure 6.2.1.1-11

AP1000 Desian External Pressure Analysis
Containment Pressure vs. Time
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The actuation signal that occurs directly as a result of the event initiating containment isolation is
designated in Table 6.2.3-1. If a change in valve position is required at any time following
primary actuation, a secondary actuation signal is generated which places the valve in an
alternative position. The closure times for automatic containment isolation valves are provided in
Table 6.2.3-1.

The containment air filtration system is used to purge the containment atmosphere of airborne
radioactivity during normal plant operation, as described in subsetien 9.4.7. _The containment
vacuum relief system is a safety grade system, used to mitigate a containment external pressure
scenario, and is part of the containment air filtration system. The containment air filtration
system is designed in accordance with Branch Technical Position CSB 6-4. The purge
component of the air filtration system uses*g 16-inch supply and exhaust lines and containment
isolation valves. The vacuum relief component of the air filtration system uses 6-inch supply
lines and containment isolation valves. These valves close automatically on a containment
isolation signal. The entire containment air filtration system is described in subsection 9.4.7.

Section 3.6 describes dynamic effects of pipe rupture. Section 3.5 discusses missile protection,
and Section 3.8 discusses the design of Category I structures including any structure used as a
protective device. Lines associated with those penetrations that are considered closed systems
inside the containment are protected from the effects of a pipe rupture and missiles. The actuators
for power-operated isolation valves inside the containment are either located above the maximum
containment water level or in a normally nonflooded area. The actuators are designed for flooded
operation or are not required to function following containment isolation and designed and
qualified not to spuriously open in a flooded condition.

Other defined bases for containment isolation are provided in SRP Section 6.2.4.

6.2.3.2.2 Component Description

Codes and standards applicable to the piping and valves associated with containment isolation
are those for Class B components, as discussed in Section 3.2. Containment penetrations are
classified as Quality Group B and Seismic Category I.

Section 3.11 provides the normal, abnormal, and post-loss-of-coolant accident environment that
is used to qualify the operability of power-operated isolation valves located inside the
containment.

The containment penetrations which are part of the main steam system and the feedwater system
are designed to meet the stress requirements of NRC Branch Technical Position MEB 3-1, and
the classification and inspection requirements of NRC Branch Technical Position ASB 3-1, as
described in Section 3.6. Section 3.8 discusses the interface between the piping system and the
steel containment.

As discussed in subsection 6.2.3.5, the instrumentation and control system provides the signals
which determine when containment isolation is required. Containment penetrations are either
normally closed prior to the isolation signal or the valves automatically close upon receipt of the
appropriate engineered safety features actuation signal.

Tier 2 Material 6.2-33 Revision 18
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resetting the original actuation signal. Resetting of the actuation signal does not cause any valve
to change position. The design does not allow ganged reopening of the containment isolation
valves. Reopening of the isolation valves is performed on a valve-by-valve basis, or on a
line-by-line basis. Safeguards actuation signals take precedence over manual overrides of other
isolation signals. For example, a containment isolation signal causes isolation valve closure even
though the high containment radiation signal is being overridden by the operator. Containment
isolation valves with power operators are provided with open/closed indication, which is
displayed in the main control room. The valve mechanism also provides a local mechanical
indication of valve position.

As discussed in subsection 9.4.7.2.3, the containment vacuum relief path includes normally
closed motor-operated isolation valves, which are located outside the containment and open
automatically to provide a flow path to allow atmospheric air into the containment to equalize
differential pressure across the containment vessel shell. These valves also t)erform a
containment isolation function when vacuum relief is not required. As discussed in subsection
7.6.2.4, an interlock ensures the availability of the engineered safety features for the vacuum
relief isolation valves to perform their vacuum relief and containment isolation functions.

If a negative containment pressure condition occurs that causes the vacuum relief isolation valves
to automatically actuate open, there will not be a simultaneous need to close for containment
isolation. The negative pressure inside the containment prevents expulsion of air from inside the
containment when vacuum relief is actuated so that there are no challenges to the offsite dose
limits or main control room habitability. Passive cooling system operations with low core decay
heat may significantly delay containment pressurization.

Containment isolation is jypically required for events that pressurize the contairuncrit with steam,
such as a primM system or steam generator system line break, or operation of the passive core
cooling systems. An event that causes containment pressurization precludes the need for vacuum
relief actuation.

If containment conditions change following vacuum relief actuation so that the containment
pressure increases, then the vacuum relief actuation signal (which is not latched) would clear and
allow the containment isolation signal to automatically close the vacuum relief isolation valves.
Since these valves would have recently oRened for vacuum relief actuation during the event, it is
expected that they would close. A relatively low containment pressure differential and mild
containment conditions would be expected when the valves close for containment isolation
duriniz this event. Additionally, there are self-actuated vacuum relief valves inside the
containment that are in series with the vacuum relief isolation valves, which provide single
failure protection in the event that one of the motor-operated valves fails to close.

There is a valve interlock between the inside containment purge exhaust isolation valve and the
vacuum relief isolation valves, which limits the potential release of radioactivity from the
containment while the containment isolation valves are being closed.

The valve interlock prevents having two parallel vent paths out of the containment in the event of
an accident where a negative pressure condition inside the containment does not exist.

Tier 2 Material 6.2-38 Revision 18
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The valve interlock preserves the assumptions of the dose analyses, which are bounded by
closure of the normal containment purge isolation valves. Having the vacuum relief flow path
open, in parallel with the normal containment purge isolation valves without a negative pressure
condition in the containment, would provide simultaneous air flow discharge paths. The valve
interlock prevents both paths from being open simultaneously. The potential radioactivity release
out through the larger containment purge system piping bounds the potential radioactivity release
out of the smaller vacuum relief piping during the closure of the vacuum relief isolation valves.

Power supplies and control functions necessary for containment isolation are Class 1E, as
described in Chapters 7 and 8.

6.2.4 Containment Hydrogen Control System

The containment hydrogen control system is provided to limit the hydrogen concentration in the
containment so that containment integrity is not endangered.

Following a severe accident, it is assumed that 100 percent of the fuel cladding reacts with water.
Although hydrogen production due to radiolysis and corrosion occurs, the cladding reaction with
water dominates the production of hydrogen for this case. The hydrogen generation from the
zirconium-steam reaction could be sufficiently rapid that it may not be possible to prevent the
hydrogen concentration in the containment from exceeding the lower flammability limit. The
function of the containment hydrogen control system for this case is to promote hydrogen
burning soon after the lower flammability limit is reached in the containment. Initiation of
hydrogen burning at the lower level of hydrogen flammability prevents accidental hydrogen bum
initiation at high hydrogen concentration levels and thus provides confidence that containment
integrity can be maintained during hydrogen burns and that safety-related equipment can
continue to operate during and after the bums.

The containment hydrogen control system serves the following functions:

" Hydrogen concentration monitoring

* Hydrogen control during and following a degraded core or core melt scenarios (provided by
hydrogen igniters). In addition, two non-safety-related passive autocatalytic recombiners
(PARs) are provided for defense-in-depth protection against the buildup of hydrogen
following a loss of coolant accident.

6.2.4.1 Design Basis

A. The hydrogen control system is designed to provide containment atmosphere cleanup
(hydrogen control) in accordance with General Design Criterion 41, 42 and 43.

B. The hydrogen control system is designed in accordance with the requirements of
10 CFR 50.44 and 10 CFR 50.3 4(f) and meets the NRC staff's position related to hydrogen
control of SECY-93-087.

C. The hydrogen control system is designed in compliance with the recommendations of
NUREG 0737 and 0660 as detailed in subsection 1.9.

Tier 2 Material 6.2-39 Revision 18



7. Instrumentation and Controls AP1000 Desison Control Document

LOW-2 CONTAINMENT CONTAINMENT AIR INSIDE CONTAINMENT PURGE
PRESSURE FILTRATION SYSTEM EXHAUST ISOLAThN VALVE

ISOLATON CLOSED
(APP PMS JI 113)

NOTES:

. TWO MOMENTARY CONTROLS, OPERATNG EITHER CONTROL WTLL
ACTUATE ALL APPUCABLE DIOSlONS.

2. COMPONENTS ARE ALL INDIIDUALLY SEALED IN (LATCHED). SO
THAT LOSS OF THE ACTUATION S••NAL WILL NOT CAUSE THESE
COMPONENTS TO RETURN TO THE CONDITION HELD PRIOR TO THE
ADVENT OF THE ACTUATION SIGNAL

3. SEPARATE MOMENTARY CONTROMS. ONE FOR EACH APPLICABLE OIMIPON.

Figure 7.2-1 (Sheet 19 of21)

Functional Diagram
Containment Vacuum Relief Protctlion

Tier 2 Material 7.2-63 Revision 18
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Table 7.3-1 (Sheet 9 of 9)

ENGINEERED SAFETY FEATURES ACTUATION SIGNALS

No. of
Divisions/ Actuation

Actuation Signal Controls Logic Permissives and Interlocks

Low IRWST level 4 2/4-BYP1  None
(Low-3 setpoint)

b. Manual initiation 4 controls 2/4 controls 3  None

24. Chemical and Volume Control System Letdown Isolation (Figure 7.2-1, Sheet 16)

a. Low-I hot leg level 1 per loop 1/2 Manual block permitted
above P- 12

Automatically unblocked
below P-12

25. Pressurizer Heater Trip (Figure 7.2-1, Sheets 6 and 12)

a. Core makeup tank injection (See items 6a through 6e)

b. High-3 pressurizer level 4 2/4-BYP1  Manual block permitted below P- 19

_ _ _Automatically unblocked above P- 19

26. Steam Generator Relief Isolation (Figure 7.2-1, Sheet 9)

a. Manual initiation 2 controls 1/2 controls None

b. Low lead-lag compensated 4/steam line 2/4-BYP' in Manual block permitted below P- 11
steam line pressure4  either steam line Automatically unblocked above P-11

27. Close Component Cooling System Containment Isolation Valves (Figure 7.2-1, Sheet 5)

a. High reactor coolant pump I 4/ump 2/4-BYP1 in None
bearing water temperature I I affected pump

&8. Containment Vacuum Relief (Figure 7.2-1. Sheet 1
T I I • . . . . i .......

a. Low-2 containment
pressure

b. Manual initiation I]None

Notes:
1. 2/4-BYP indicates bypass logic. The logic is 2 out of 4 with no bypasses and 2 out of 3 with one bypass.
2. Any two channels from either tank not in same division.
3. Two associated controls must be actuated simultaneously.
4. Also, closes power-operated relief block valve of respective steam generator.
5. The two-out-of-four logic is based on undervoltage to the battery chargers for divisions A or C coincident with

an undervoltage to the battery chargers for divisions B or D.
6. Any two channels from either loop not in same division.
7. Any two channels from either line not in same division.
8. This function does not meet the 10 CFR 50.36(c)(2)(ii) criteria and is not included in the Technical

Specifications.
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An alarm actuates for a core makeup tank cold leg balance line isolation valve under the
following conditions when the core makeup tank is required to be operable:

" Sensors on the motor operator for the valve indicate when the valve is not fully open.

" Redundant position sensors indicate when the valve is not fully open.

7.6.2.3 Interlocks for the Accumulator Isolation Valve and IRWST Discharge Valve

The accumulator isolation and in-containment refueling water storage tank injection isolation
valves are safety-related in order to retain their pressure boundary and remain in their open
position. The accumulator isolation and in-containment refueling water storage tank injection
valve operators are non-safety-related since the valves are not required to change position to
mitigate an accident. The DCD Chapter 15 safety analyses assume that these valves are not
subject to valve mispositioning (prior to an accident) or spurious closure (during an accident).
Valve mispositioning and spurious closure are prevented by the following:

" The Technical Specifications, Section 16.1, require these valves to be open and power
locked out whenever these injection paths are required to be available. The accumulators are
required to be available when the reactor coolant system pressure is above 1000 psig. Both
in-containment refueling water storage tank injection lines are required to be available in
Modes 1, 2, 3, and 4. One in-containment refueling water storage tank injection line is
required to be available in Mode 5 and in Mode 6.

" The Technical Specifications, Section 16.1, require verification that the motor-operated
valves are open every 12 hours. They also require verification that power is removed every
31 days.

" With power locked out, redundant (non-safety-related) valve position indication is provided
in the main control room and remote shutdown workstation. Valve position indication and
alarm are provided to alert the operator if these valves are mispositioned. These indications
are powered by different non-safety-related power supplies.

In addition, the valves have a confirmatory open signal during an accident (safeguards actuation
signal for accumulator motor-operated valves and automatic depressurization system stage 4
signal for in-containment refueling water storage tank motor-operated valves). The valves also
have an automatic open signal when their close permissives (P-I 1 for accumulator motor-
operated valves and P- 12 for in-containment refueling water storage tank motor-operated valves)
clear during plant startup. The confirmatory open and the automatic open control signals are
provided to the valve operator by the non-safety-related plant control system.

7.6.2.4 Interlock for Containment Vacuum Relief Isolation Valves

The containment vacuum relief path includes normally closed motor-operated isolation valves,
which are located outside the containment and open automatically to provide a flow path to allow
atmospheric air into the containment to equalize a negative differential pressure across the
containment vessel shell. These valves also perform a containment isolation function when
vacuum relief is not required. An interlock ensures the availability of the engineered safety
features for the vacuum relief isolation valves to perform their vacuum relief and containment
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isolation functions. The opening of these valves at any time other than the mitigation of a
negative pressure condition or for required testing is controlled by the following:

Section 16.1 of the Technical Specifications requires verification every 31 days that the
containment purge isolation valves are closed except when open for pressure control, as low
as reasonably achievable (ALARA), or air quality considerations.

Section 16.1 of the Technical Specifications requires verification every 24 hours that the
inside containment purge isolation valve VFS-PL-V009 is closed or that the purge exhaust
path is fully open.

Safety-related position indication is available in the main control room and in the remote
shutdown workstation on the non-safety-related operator work stations for the containment
vacuum relief isolation valves and for the containment purge exhaust containment isolation
valves. An alarm is provided if these valves are incorrectly positioned.

There is also a valve interlock between the inside containment purge exhaust isolation valve and
the vacuum relief isolation valves, which limits the potential release of radioactivity from the
containment while the containment isolation valves are being closed. The purge and vacuum
relief valve interlock automatically closes the vacuum relief isolation valves any time that the
inside containment purge exhaust valve is not fully closed and a coincident vacuum relief
actuation signal is not present. If a vacuum relief actuation signal is present, it takes priority over
the valve closure interlock.

As discussed in subsections 6.2.3.5 and 9.4.7.2.3, the vacuum relief subsystem is used to mitigate
a condition where the atmospheric air pressure outside is higher than the reactor containment air
pressure (so that a negative containment pressure condition exists). The valves can be opened
either automatically or manually when an excessively low containment pressure exists to mitigate
the event. The actuation signal includes a control interlock provided by the protection and safety
monitoring system. The interlock is a part of the logic for the control of the valves shown on
Figure 7.2-1 (Sheet 19 of 21).

7.6.3 Combined License Information

This section has no requirement for information to be provided in support of the Combined
License application.
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reducing the probability of a severe accident which potentially results from the unlikely
coincidence of postulated transients and postulated common mode failure in the protection and
control systems.

The protection and safety monitoring system is designed to prevent common mode failures.
However, in the low probability case where a common mode failure does occur, the diverse
actuation system provides diverse protection. The specific functions performed by the diverse
actuation system are selected based on the PRA evaluation. The diverse actuation system
functional requirements are based on an assessment of the protection system instrumentation
common mode failure probabilities combined with the event probability.

The onal logic for the diverse actuation system is shown in Figure 7.2-1, shee420
ant,, .

The DAS is developed using a planned design process, which provides for specific design
documentation during the following life cycle stages:

* Design Requirements Phase
" System Definition Phase

These life cycle stages are completed by developing a number of specific design documents. The
following documents are developed to address the Design Requirements and System Definition
Phases:

* WCAP- 17184-P, "AP 1 000TM Diverse Actuation System Planning and Functional Design
Summary Technical Report," including Appendix A, "DAS Setpoint Methodology
Description," and Appendix B, "PRA Performance Requirements Associated with DAS
Manual Actuation."

The DAS Technical Report identifies the DAS architecture and associated licensing basis at
the functional design level. The overall DAS detailed design is not identified in the report.
Select design details are identified only for the purpose of architectural completeness or
licensing compliance. The content of this report is to cover SRP 7.8. Appendix A of the
Technical Report describes the DAS setpoint methodology and provides a representative
basis for DAS nominal trip setpoints. Appendix B addresses operator actions taken through
DAS that are modeled in the "AP1000 Probabilistic Risk Assessment" (PRA). These
manual actions are not required to mitigate design basis accidents but instead are modeled in
the PRA to provide insights into sequences that involve multiple failures. This appendix
lists the operator actions used in the PRA for manual DAS actions from the control room
DAS actuation panel.

" WCAP-15775, "AP1000 Instrumentation and Control Defense-in-Depth and Diversity
Report"

Diversity is a principle in instrumentation of sensing different variables, using different
technology, using different logic or algorithms, or using different actuation means to
provide different ways of responding to postulated plant conditions. NUREG/CR-6303
segregates the types of diversity into six different areas: human, design, software,
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9.4.6.4 Tests and Inspections

The containment recirculation cooling system is designed to permit periodic inspection of system
components. Each component is inspected prior to installation. Components of the system are
accessible for periodic inspection. A system air balance test and adjustment to design conditions
is conducted in the course of the plant preoperational test program. Instruments are calibrated
during testing. Automatic controls are tested for actuation at the proper setpoints. Alarm
functions are checked for operability.

The system airflows are balanced in accordance with SMACNA HVAC Systems - Testing,

Adjusting and Balancing (Reference 19).

9.4.6.5 Instrumentation Application

The containment recirculation cooling system is controlled by the plant control system. Process
indication and alarm signals are locally accessible through the plant control system. Refer to
subsection 7.1.1 for a description of the plant control system.

Temperature controllers are provided in the ring headers of the corresponding containment
recirculation fan coil unit which provide an input signal to modulate the central chilled water
system supply valves to the cooling coils. The containment volumetric average high and low
temperature are monitored and alarmed when the temperature is out of the normal operating
range. The ambient temperature in a specific equipment compartment or areas of the containment
are monitored and alarmed.

The discharge flowrate from each containment recirculation fan unit is monitored and low flow
condition is alarmed to alert the operator for a manual start of the spare fan unit. Flow to the
reactor cavity is also monitored and low flow condition is alarmed.

9.4.7 Containment Air Filtration System

The containment air filtration system (VFS) serves the containment, the fuel handling area and
the other radiologically controlled areas of the auxiliary and annex buildings, except for the hot
machine shop and health physics areas which are served by a separate ventilation system.

9.4.7.1 Design Basis

9.4.7.1.1 Safety Design Basis

The containment air filtration system serc nte .af.. related fu. tion, ether- than-ro
safety-related functions of containment isolation and containment vacuum relief-and-dhefefe
has no n .lear safety design basis e..ept for- . .ntainment iseiatien. System equipment and
ductwork whose failure could affect the operabilit of safety-related systems or components are
designed to seismic Category II requirements. The remaining portion of the system is non-
seismic. See subsection- 6-21.3 fer- a -descr-iption ef the contaFiin m- ent isolation system. system
equipment and du.twork.wh.se failure could affect the operability ef safety related systemfs or
otmponeneits arc desied to seismie Category I rfequireenits. Thcrem iningbportion t. The

sys.tem is nonfseismfeiliTe containment isolation function is described in subsection 6.2.3. The
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containment vacuum relief function automatically adjusts the internal containment pressure as it
approaches the analyzed design parameters described in subsection 6.2.1.1.4. This adjustment in
the pressure across the containment shell preserves the structural integrity of the shell by
maintaining the differential pressure within the allowable limits as defined by the structural
analysis described in subsection 3.8.2. The vacuum relief function is actuated on the Low-2
containment pressure signal and manually.

9.4.7.1.2 Power Generation Design Basis

Containment Area

The containment air filtration system provides the following functions:

" Provides intermittent flow of outdoor air to purge the containment atmosphere of airborne
radioactivity during normal plant operation, and continuous flow during hot or cold plant
shutdown conditions to provide an acceptable airborne radioactivity level prior to personnel
access

" Provides intermittent venting of air into and out of the containment to maintain the
containment pressure within its design pressure range during normal plant operation

" Directs the exhaust air from the containment atmosphere to the plant vent for monitoring,
and provides filtration to limit the release of airborne radioactivity at the site boundary
within acceptable levels

* Monitors gaseous, particulate and iodine concentration levels discharged to the environment
through the plant vent

The system conditions and filters outside air supplied to the containment for compatibility with
personnel access during maintenance and refueling operations. Based on the maximum and
minimum outside air normal temperature conditions shown in Chapter 2, Table 2-1, the system
supplies air between 50 and 70'F. The air is distributed and conditioned within the containment
by the containment recirculation system (subsection 9.4.6).

Radiologically Controlled Areas Outside Containment

The containment air filtration system provides filtration of exhaust air from the fuel handling
area, auxiliary, or annex buildings to maintain these areas at a slightly negative pressure with
respect to the adjacent areas when the radiologically controlled area ventilation system detects
high airborne radioactivity or high pressure differential. Refer to subsection 9.4.3 for a
description of the radiologically controlled area ventilation system.

9.4.7.2 System Description

The containment air filtration system is shown in Figure 9.4.7-1.
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registers, exhaust fans, filtration units, automatic controls and accessories. The supply air
handling units are located in the south air handling equipment room of the annex building at
elevation 158'-0". The supply air handling units are connected to a common air intake plenum,
located at the south end of the fan room. The common air intake plenum #3 is located at the
extreme south end of the annex building between elevation 158'-0" and about 180'-0". This
plenum supplies air for the radiologically control area ventilation system, and the containment air
filtration system. The intake is not protected from tornado missiles. The containment air filtration
system supply air handling units discharge the supply air towards the east containment
recirculation cooling system (VCS) recirculation unit to distribute the purge air within the
containment. Refer to subsection 9.4.6 for a description of the containment recirculation cooling
system.

The exhaust air filtration units are located within the radiologically controlled area of the annex
building at elevation 135'-3" and 146'-3". The filtration units are connected to a ducted system
with isolation dampers to provide HEPA filtration and charcoal adsorption of exhaust air from
the containment, fuel handling area, auxiliary and annex buildings. A gaseous radiation monitor
is located downstream of the exhaust air filtration units in the common ductwork to provide an
alarm if abnormal gaseous releases are detected. The plant vent exhaust flow is monitored for
gaseous, particulate and iodine releases to the environment. During containment purge, the
exhaust air filtration units satisfy 10 CFR 50 Appendix I guidelines (Reference 20) for offsite
releases and meets 10 CFR 20 (Reference 21) allowable effluent concentration limits when
combined with gaseous releases from other sources. During conditions of abnormal airborne
radioactivity in the fuel handling area, auxiliary and/or annex buildings, the filtration units
provide filtered exhaust to minimize unfiltered offsite releases.

The size of the containment air filtration system supply and exhaust air lines that penetrate the
containment pressure boundary is 36 inches in diameter. Each penetration includes an inboard
and outboard branch connection with 16 inch diameter containment isolation valves that are
opened when the containment air filtration system is connected to the containment. The ends of
the 36 inch containment penetrations are capped for possible future addition of a high volume
purge system. In the event of a loss-of-coolant accident (LOCA) while the containment air
filtration system is aligned to containment, there will not be a significant release of radioactivity
during closure of the 16 inch diameter supply and exhaust valves. The maximum time for valve
closure (see Table 6.2.3-1) is consistent with the analysis assumptions for radiological
consequences (see Table 15.6.5-2). The closure time is also consistent with the basis (compliance
with 10 CFR Part .•.44Q0) for Branch Technical Position CSB 6-4 to Standard Review Plan
6.2.4 (Reference 23) or described in Subsection 6.2.1.5.

[rh• exhaust air containment penetration also includes a containment vessel vacuum relief
function to protect the containment from reaching the containment shell design external design
pressure. In the event of a LOCA, while these 6-inch motor-operated vacuum relief valves are
open, the releases of radioactivity during the maximum time for closure of these valves se
Table 6.2.3-1 have been evaluated. e og con quen are ound by se

lte su 10 . . .3. The maximum time for closure of the vacuum relief
valve was also evuated t' dete ne the impact for the calculation of the LOCA minimum

ackpressure. The methodology depicted in subsection 6.2.1.5 bounds the minimum
backpressure calculation.
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electric heater controls the relative humidity of the exhaust air entering the charcoal adsorber
below 70 percent.

When both trains are operated concurrently, the containment air filtration system provides a
maximum airflow rate equivalent to approximately 0.21 air changes per hour.

Abnormal Plant Operation

The containment isolation valves in the supply and exhaust air lines automatically close when
containment isolation signals are initiated by the protection and safety monitoring system or
diverse actuation system. Refer to subsections 6.2.3, 7.7. 1.11 and 7.3 for discussions of the
containment isolation system, diverse actuation system and protection and safety monitoring
system.

Main control room operators can connect the containment air filtration system to the containment
for cleanup of potential airborne radioactivity while the containment remains isolated if a
containment high radiation signal is not present.

The containment vacuum relief valves automatically open when containment vacuum relief
signals are initiated by the protection and safety monitoring system. These valves automatically
close when containment isolation signals are initiated by the protection and safety monitoring
system. Even though these valves are normally closed, they automatically receive a confirmato!y
close signal if the containment isolation valve inside the reactor containment building is oi)en. As
discussed in subsection 7.6.2.4, this interlock verifies availability of engineered safety features
for the containment vacuum relief and containment isolation functions.

If high airborne radioactivity or high pressure differential is detected in the fuel handling area,
the auxiliary and/or annex buildings, the radiologically controlled area ventilation system isolates
the affected area from the outside environment and starts the containment air filtration exhaust
subsystem to maintain a slight negative pressure differential in the isolated zone(s). The airflow
rate through the exhaust fan is maintained at a constant value by modulating the fan inlet vanes.
An outside air makeup damper modulates to control the exhaust airflow rate through the HEPA
and charcoal filters to maintain the isolated area(s) at a slightly negative pressure relative to the
clean areas. The containment air filtration system is automatically isolated from the containment,
if purging is in progress and the standby exhaust filter train does not start. If both exhaust trains
are connected to the containment, one exhaust train is automatically isolated from the
containment and realigned to the isolated area(s). The exhaust subsystem can be manually
connected to the onsite diesel generators if there is a loss of ac power.

The containment air filtration system is not required to mitigate the consequences of a design
basis fuel handling accident or a loss of coolant accident. If the exhaust air filtration units are
operational and ac power is available, they may be used to support post-event recovery
operations. The plant vent high range radiation detectors monitor effluents discharged into the
plant vent.

If smoke is detected in the common supply air duct, an alarm is initiated. The system remains in
operation unless plant operators determine that there is a need to manually shut down the supply
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Table 18.12.2-1 (Sheet 2 of 2)

MINIMUM INVENTORY OF
FIXED POSITION CONTROLS, DISPLAYS, AND ALERTS

Description Control Display Alert(2 )

Manual reactor trip (Also initiates turbine trip x
Figure 7.2-1, sheet 19.)

Manual safeguards actuation x

Manual CMT actuation x

Manual main control room emergency x
habitability system actuation(4)

Manual ADS actuation (1-3 and 4) x

Manual PRHR actuation x

Manual containment cooling actuation x

Manual IRWST injection actuation x

Manual containment recirculation actuation x

Manual containment isolation x

Manual main steam line isolation x

Manual feedwater isolation x

Manual containment hydrogen igniter x
(nonsafety-related)

Manual containment vacuum relief x

Notes:
1. Although this parameter does not satisfy any of the selection criteria of subsection 18.12.2, its importance to

manual actuation of ADS justifies its placement on this list.
2. These parameters are used to generate visual alerts that identify challenges to the critical safety functions. For

the main control room, the visual alerts are embedded in the safety-related displays as visual signals. For the
remote shutdown workstation, the visual alerts are embedded in the nonsafety-related displays as visual signals.

3. These instruments are not required after 24 hours. (Subsection 7.5.4 includes more information on the class IE
valve position indication signals, specified as part of the post-accident monitoring instrumentation.)

4. This manual actuation capability is not needed at the remote shutdown workstation.
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•tabld 19.55-2 (Sheet 5 of 5)

BASIC EVENTS HCLPF VALUES

Basic Events ID Basic Events Description HCLPF (a) Source

EQ-SHBLD-ROOF Shield Building Roof Fails 0.71

EO-SHBLD-WALL Shield Building Wall Fails 0.71 Same as roof

EO-SLB Failure of Feed and Steam Pipes on 0.81
Secondary Side

EO-TRSFSWITCH Transfer Switches Fail 0.5 Limiting value among
those provided for
electrical equipment

EO-VFS-AOV-0304 Containment Air Filtration System 0.81 In rooms 12452/11400,
Containment Air Supply Isolation Valves above elevation 100'

i r- ate a v a " ,

EO-VFS-AOV-0910 Containment Air Filtration System 0.81 In rooms 12452/11400,
Containment Air Exhaust Isolation Valves above elevation 100'
•:ai (009, 010, 800A/B, and 803A/B)

EO-WLS-AOV-5557 0.81 In rooms 11300/12244,
Sump Isolation Valves Air-Operated above elevation 100'
Valves 55 and 57 Fail

Tier 2 Material 
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Table 19.59-18 (Sheet 17 of 25)

AP1000 PRA-BASED INSIGHTS

Insight Disposition

34. Depressurizing the RCS and maintaining a water level covering the SG tubes on the 19.59.10
secondary side can mitigate fission product releases from a steam generator tube
rupture accident. Severe accident management guidance is developed and
implemented using the suggested framework provided in APP-GW-GL-027.

35. Loss of ac power does not contribute significantly to the core damage frequency. 19.59

- Nonsafety-related containment spray does not need to be ac independent.

36. AP 1000 has a nonsafety-related containment spray system. 6.5.2

Containment spray is not credited in the PRA. Failure of the nonsafety-related 19.59
containment spray does not prevent the plant achieving the safety goals.

Severe accident management guidance for operation of the nonsafety-related 19.59.10
containment spray system is developed and implemented using the suggested
framework provided in APP-GW-GL-027.

37. Passive containment can withstand severe accidents without PCS water cooling the 19.40
containment shell. Air cooling alone is sufficient to maintain containment pressure
below failure pressure with high probability.

38. Operation of ADS stage 4 provides a vent path for the severe accident hydrogen to 19.41
the steam generator compartments, bypassing the IRWST, and mitigating the
conditions required to produce a diffusion flame near the containment wall.

39. Containment isolation valves controlled by DAS are important in limiting offsite 17.4
releases following core melt accidents. h,- centainment isolation valves anr
included in the D PRP.These valves are identified as being risk-significant SSCs and
are included in the D-RAP.

Operability of DAS for selected containment isolation actuations is addressed by 16.3
short-term availability controls.

40. Reflooding the reactor pressure vessel through the break can have a significant effect 19.38 & 19.41
on a severe accident by quenching core debris, achieving a controlled stable state,
and producing hydrogen.

41. The type of concrete used in the basemat is not important. Appendix 19B

The reactor cavity design incorporates features that extend the time to basemat Appendix 19B
melt-through in the event of RPV failure. The cavity design includes:

- A minimum floor area of 48 m2 available for spreading of the molten core debris

- A minimum thickness of concrete above the embedded containment liner of
0.85 m
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Table 19.59-18 (Sheet 25 of 25)

AP1000 PRA-BASED INSIGHTS

Insight Disposition
4

83. The passive cooling system louvers and screens cover 29 large vertical openings
located all around the containment, each 9 feet high by 12 feet long, into an enclosed
volume where the air inlet ducts are located. The screens are designed to help
prevent foreign objects or debris from entering the air flow path. In the event of a
snow or ice storm, some fraction of these air inlets can become blocked with snow or
ice. The results of analysis, made available to the staff during the design certification
of the AP1000, show that a considerable fraction of the inlet area can be blocked
without a significant effect on the peak containment pressure for design basis events.

Louvers are arranged within the air inlets to minimize the entrance of debris into the
inlets. These louvers are fixed and, therefore, will not block the air flow path.

The chimney outlet is designed to produce the necessary air flow in the event of an
accident. The outlet contains two heavy grates to guard against missiles, and it is
fully screened to prevent foreign objects from entering the containment annulus. The
presence of a positive air flow during normal operation helps prevents ice and snow
from entering the chimney.

There is a surveillance requirement (SR 3.6.6.5) to verify every 24 months that the
air flow path is unobstructed.

6.2.2.2.4

3.6.6

84. The AP 1000 is protected against external floods up to the 100-foot level, which
corresponds to the ground level at each plant. From this point, the ground is graded
so that water naturally flows away from the plant structures.

85. The plant is designed such that the 100-foot level is slightly above grade and the
level of anticipated external flooding. Below grade is protected against flooding by a
water barrier consisting of waterstops and a waterproofing system. Seismic
Category I SSCs below grade are designed to withstand hydrostatic pressures.

The seismic Category I SSCs below grade are protected against external flooding by 3.4.1.1.1
a water barrier consisting of waterstops and a waterproofing system.

S6. The vacuum relief system is important for the integrity of the containment during an
event where a vacuum is developed inside containment. The vacuum relief system
consists of redundant relief devices, and its function is to prevent differential
pressure between the inside and outside of the containment from exceeding the
design value.
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ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

AA.1.2.2 Verify the affected flow Once per 7 days
path is isolated.

OR

AA.2.1 If in MODE 4, be in 12 hours
MODE 5.

AND

AA.2.2 If in MODE 4 or 5, initiate 12 hours
action to establish a
pressurizer level > 20%.

AND

AA.2.3 If in MODE 6, initiate Immediately
action to be in MODE 6
with the water level
> 23 feet above the top of
the reactor vessel flange.

BB. One channel BB.1 Place channel in bypass. 6 hours
inoperable.

AND

BB.2 Continuously monitor hot 6 hours
leg level.

CC. Required Action and CC.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

CC.2 Be in MODE 5 or 6. 36 hours

AND

CC.3 Open a containment air 44 hours
flow path > 6 inches in
diameter.

AP1 000 3.3.2 - 11 Amendment 0
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3.3.2

Table 3.3.2-1 (page 13 of 13)
Engineered Safeguards Actuation System Instrumentation

APPLICABLE MODES
OR OTHER SPECIFIED REQUIRED SURVEILLANCE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS

29. SG Power Operated Relief
Valve and Block Valve Isolation

a. Manual Initiation 1,2,3,411

b. Steam Line Pressure - Low 1,2,3,40

30. Component Cooling Water
System Containment Isolation
Valve Closure

a. Reactor Coolant Pump 1.2,3,4
Bearing Water

2 switches E,N SR 3.3.2.3

4 per steam line B,N SR 3.3.2.1

SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

4per RCP B.T SR 3.3.2.1

a. Containment Pressure -
Low 2 R( ) 6{s)

With e RC t bein ole e I System (RNS).

(s) Without an op~en containment air flow path 2:6 inches in diameter.

AP1 000 3.3.2 - 27 Amendment 0
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Containment Pressure
3.6.4

3.6 CONTAINMENT SYSTEMS

3.6.4 Containment Pressure

LCO 3.6.4

APPLICABILITY:

Containment pressure shall be > -0.2 psig and < +1.0 psig.

MODES 1, 2, 3, and 4.
MODES 5 and 6 without an open containment air flow path > 6 inches in
diameter.

- NOTE -

The hiah pressure LCO limit is not apDlicable in MODES 5 or 6.
--------------------------------------------------------------------------------------------------

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment pressure A.1 Restore containment 1 hour
not within limits, pressure to within limits.

B. Required Action B.1 Be in MODE 3. 6 hours
and associated
Completion Time not AND
met.

B.2 Be in MODE 5. 36 hours

AND

B.3 Open a containment air 44 hours
flow path > 6 inches in
diameter.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.4.1 Verify containment pressure is within limits. 12 hours

[- Rev'ieweF's Note
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Containment Air Temperature
3.6.5

3.6 CONTAINMENT SYSTEMS

3.6.5 Containment Air Temperature

LCO 3.6.5

APPLICABILITY:

Containment average air temperature shall be < 120°F.

MODES 1, 2, 3, and 4,
IMODES1 5 and 6 with both containment equipment hatches and both
containment airlocks closed.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment average A.1 Restore containment 8 hours
air temperature not average air temperature to
within limit, within limit.

B. Required Action B.1 Be in MODE 3. 6 hours
and associated
Completion Time not AND
met.

B.2 Be in MODE 5 or 6. 36 hours

ANM

B.3 Open containment 44 hours
equipment hatch or
containment airlock.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.5.1 Verify containment average air temperature is within 24 hours
limit.
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Vacuum Relief Valves
3.6.10

3.6 CONTAINMENT SYSTEMS

3.6.10 Vacuum Relief Valves
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AND

Containment inside to outside differential air temperature shall be s 900 F.

APPLICABILITY: MODES 1. 2. 3. and 4.
MODES 5 and 6 without an open containment air flow path > 6 inches in
diameter.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One vacuum relief A.1 Restore vacuum relief flow 72 hours
flow path inoperable. path to OPERABLE status.

B. Containment inside to B.1 Restore containment inside 8 hours
outside differential air to outside differential air
temperature > 90°F. temperature to within limit.

OR

B.2 Reduce containment 8 hours
average temperature
< 800 F.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated
Completion Time of AND
Conditions A or B not
met. C.2 Be in MODE 5. 36 hours

OR AND

Both vacuum relief C.3 Open a containment air 44 hours
flow paths inoperable. flow path -- 6 inches in

diameter.
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Vacuum Relief Valves
3.6.10

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.10.1 Verify containment inside to outside differential air 12 hours
temperature is s 900F.

SR 3.6.10.2 Verify each vacuum relief flow path is OPERABLE In accordance
in accordance with the Inservice Testing Pro-gram. with the Inservice

Testina Proqram
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ESFAS Instrumentation
B 3.3.2

BASES

APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY (continued)

31. Containment Vacuum Relief Valve Actuation

The purpose of the vacuum relief lines is to protect the containment
vessel against damage due to a negative pressure (i.e., a lower
pressure inside than outside).

Manual and automatic Containment Vacuum Relief Valve actuation
must be OPERABLE in MODES 1 throuch 4 and in MODES 5 and 6
without an open containment air flow path > 6 inches in diameter.
With a 6 inch diameter or equivalent containment air flow path, the
vacuum relief function is not needed to mitigate a low pressure
event.

31 .a. Containment Pressure - Low 2

This signal provides protection against a negative pressure in
containment due to loss of ac power or inadvertent actuation
of containment cooling and a low outside ambient air
temperature in combination with limited containment heating
that reduces the atmosphedc temperature (and hence
pressure) inside containment.

Four channels are provided to permit one channel to be in trip
or bypass indefinitely and still ensure no single random failure
will disable this trip Function.

31.b. Manual Initiation

The operator can op)en the vacuum relief valves at any time
from the main control room by actuating either of the two
vacuum relief actuation switches. There are two switches in
the main control room, either of which will actuate vacuum
relief in all divisions.

ESFAS instrumentation satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).
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ESFAS Instrumentation
B 3.3.2

BASES

ACTIONS (Continued)

If the flow path cannot be isolated in accordance with Required
Actions AA.1.1, AA.1.2.1 and AA.1.2.2, the plant must be placed in a
MODE in which the likelihood and consequences of an event are
minimized. If in MODE 4, this is accomplished by placing the plant in
MODE 5 within 12 hours. The 12 hours is a reasonable time to reach
MODE 5 from MODE 4 with RCS cooling provided by the RNS
(approximately 3500F) in an orderly manner without challenging plant
systems.

If in MODE 4 or 5, Required Action AA.2.2 requires initiation of action,
within 12 hours, to establish > 20% pressurizer level. The 12 hour
Completion Time allows transition to MODE 5 in accordance with AA.2.1,
if needed, prior to initiating action to establish the pressurizer level.

If in MODE 6, Required Action AA.2.3 requires the plant to be maintained
in MODE 6 and initiation of action to establish the reactor cavity water
level > 23 feet above the top of the reactor vessel flange.

Required Actions AA.2.2 and AA.2.3 minimize the consequences of an
event by optimizing conditions for RCS cooling in MODE 5 using the
PRHR HX or in MODE 6 using IRWST injection.

BB.1 and BB.2

With one channel inoperable, the inoperable channel must be placed in
bypass and the hot leg level continuously monitored.

If one channel is placed in bypass, automatic actuation will not occur.
Continuous monitoring of the hot leg level provides sufficient information
to permit timely operator action to ensure that ADS Stage 4 actuation can
occur, if needed to mitigate events requiring RCS makeup, boration, or
core cooling. Operator action to manually initiate ADS Stage 4 actuation
is assumed in the analysis of shutdown events (Ref. 11-0). It is also

OPERBLE0tatu within th re uieAoimeinieteantdmust be

'taced in a sconditonwinPRA wh hef. 1O desnot au o achtioeve tisiotMOD 5 r6wthe aumein 36lv hoturTeallwdCmtion fntocaotime estaredt

CItfreasonable, based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner and withou

0Ichallenging Plant systems.
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ESFAS Instrumentation
B 3.3.2

BASES

ACTIONS (Conti ed)

In MODE 5 or 6. a containment air flow path > 6 inches in diameter shall
be opened within 44 hours from Condition entry. Opening any flow path
(or paths) with an area equivalent to 6 inches in diameter provides the
required vacuum relief path in the event of a low pressure event.

The primary means of opening a containment air flow path is by
establishing a VFS air flow path into containment. Manual actuation and
maintenance as necessary to open a purge supply, Purge exhaust, or
vacuum relief flow path are available means to open a containment air
flow path. In addition, openinq of a spare penetration is an acceptable
means to provide the necessary flow path. Opening of an equipment
hatch or a containment airlock is acceptable. Containment air flow paths
opened must comply with LCO 3.6.8, Containment Penetrations.

The 44 hour Completion Time is reasonable for opening a containment air
flow path in an orderly manner.

SURVEILLANC Th u lanc equ or e uncti identifie
REQUIREMENTS e Surveillance Requirements column of Table 3.3.2-1. A Note has been

added to the Surveillance Requirement table to clarify that Table 3.3.2-1
determines which Surveillance Requirements apply to which ESF
Functions.

SR 3.3.2.1

Performance of the CHANNEL CHECK once every 12 hours ensures that
a gross failure of instrumentation has not occurred. A CHANNEL CHECK
is a comparison of the parameter indicated on one channel to a similar
parameter on other channels. It is based on the assumption that
instrument channels monitoring the same parameter should read
approximately the same value. Significant deviations between the two
instrument channels could be an indication of excessive instrument drift in
one of the channels or even something more serious. A CHANNEL
CHECK will detect gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each CHANNEL
CALIBRATION.

Agreement criteria are determined by the plant staff, based on a
combination of the channel instrument uncertainties, including indication
and readability. If a channel is outside the match criteria, it may be an
indication that the sensor or the signal processing equipment has drifted
outside their correspondingits limits.
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS (continued)

acceptable, since the function of locking, sealing, or securing components
is to ensure that these devices are not inadvertently repositioned.
Therefore, the probability of misalignment of these valves, once they
have been verified to be in the proper position, is small.

D.1 and D.2

If the Required Actions and associated Completion Times are not met, the
plant must be brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least MODE 3 within
6 hours and to MODE 5 within 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the required
plant conditions from full power conditions in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3.6.3.1
REQUIREMENTS

This SR ensures that the 16 inch purge valves are closed as required or,
if open, open for an allowable reason. If a purge valve is open in violation
of this SR, the valve is considered inoperable. If the inoperable valve is
not otherwise known to have excessive leakage when closed, it is not

r.Tehe vle a~ e opened for pressure control, oiv.., a~ t,;•,t

ye w F (a g--d- o t£.3),-2 10 RAq -r-d ..-- $-kA - n- - ALA RA

or air quality considerations for personnel entr'y, or for Surveillances that

closing in the environment following a LOCA. Therefore, these valves are
allowed to be open for limited periods of time. The 31 day Frequency is
consistent with other containment isolation valve requirements discussed
in SR 3.6.3.2.

SR 3.6.3.2

This SR requires verification that each containment isolation manual
valve and blind flange located outside containment and not locked,
sealed, or otherwise secured and required to be closed during accident
conditions is closed. The SR helps to ensure that post accident leakage
of radioactive fluids or gases outside of the containment boundary is
within design limits. This SR does not require any testing or valve
manipulation. Rather, it involves verification, through a system walkdown,
that those valves outside containment and capable of being mispositioned
are in the correct position. Since verification of valve position for valves
outside containment is relatively easy, the 31 day Frequency is based on
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Containment Pressure
B 3.6.4

B 3.6 CONTAINMENT SYSTEMS

B 3.6.4 Containment Pressure

BASES

BACKGROUND The containment pressure is limited during normal operation to preserve
the initial conditions assumed in the accident analyses for a loss of
coolant accident (LOCA) or steam line break (SLB). These limits also
prevent the containment pressure from exceeding the containment design
negative pressure differential with respect to the outside atmosphere in
the event of transients which result in a negative pressure.

Containment pressure is a process variable that is monitored and
controlled. The containment pressure limits are derived from the
operating band of conditions used in the containment pressure analyses
for the Design Basis Events which result in internal or external pressure
loads on the containment vessel. Should operation occur outside these
limits, the initial containment pressure would be outside the range used
for containment pressure analyses.

APPLICABLE
SAFETY
ANALYSES

Containment internal pressure is an initial condition used in the DBA
analyses to establish the maximum peak containment internal pressure.
The limiting DBAs considered, relative to containment pressure, are the
LOCA and SLB, which are analyzed using computer pressure transients.
The worst case LOCA generates laraer mass and eneray release than the
worst cast SLB. Thus. the LOCA event bounds the SLB event from the
containment peak pressure standpoint (Ref. 1).

The initial pressure condition used in the containment analysis was
15.7 psia (1.0 psig). This resulted in a maximum peak pressure from a
LOCA, Pa, of 57.8 psig. The containment analysis (Ref. 1) shows that the
maximum peak calculated containment pressure results from the limiting
LOCAI6B. The maximum containment pressure resulting from the worst
case LOCASL-B, 57.83 psig, does not exceed the containment design
pressure, 59 psig.

The contain en w-aVald igned for an external pressure load
equivalent __2_9-1.7 psigd_.he limiting negative pressure transient is a
loss of all we so ce coincident with extreme cold weather
conditions which cool the external surface of the containment vessel. The
initial pressure condition used in this analysis was -0.2 psig. This resulted
in a minimum pressure inside containment, as illustrated in Reference 1,
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Containment Pressure
B 3.6.4

BASES

APPLICABLE SAFETY ANALYSES (continued)

which is less than the design load. Other external pressure load events
evaluated include:

Failed fan cooler control

Malfunction of containment purge system
In~adwertent IRRAntaiAMent Rofuoling Water Storage Tank (IRWST-) drain

Inadvertent Passive Containment Cooling System (PCS) actuation
Since the containment external pressure design lim~itS can be met by
ensuring c.mpliance With the initial pressure condition, NUREG 1431
LCO 3.6.12, Vacuum. Relief System is n"t app"liable to the AP1000
GORtanreRt 

*Containment pressure satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO Maintaining containment pressure at less than or equal to the LCO upper
pressure limit ensures that, in the event of a DBA, the resultant peak
containment accident pressure will remain below the containment design
pressure.

Maintaining containment pressure at greater than or equal to the LCO
lower pressure limit ensures that the containment will not exceed the
design negative differential pressure following negative pressure
transients. If the containment pressure does not meet the low pressure
limit, the containment vacuum relief capacity of one flow path may not be
adequate to ensure the containment pressure meets the negative
pressure design limit.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of radioactive
material to containment. Since maintaining containment pressure within
the high pressure limits is essential to ensure initial conditions assumed in
the accident analyses are maintained, the LCO is applicable in MODES 1,
2, 3, and 4.

In MODES 5 and 6, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of these
MODES. Therefore, maintaining containment pressure within the high
pressure limits of the LCO is not required in MODE 5 or 6.

In MODES 1 through 6, the potential exists for excessive containment
cooling events to produce a negative containment pressure below the
design limit. However, in MODES 5 and 6, a containment air flow path
may be opened (LCO 3.6.8, Containment Penetrations), providing a
vacuum relief path that is sufficient to preclude a negative containment
pressure below the design limit.
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Containment Pressure
B 3.6.4

BASES

APPLICABLE SAFETY ANALYSES (continued)

Therefore, maintaining containment pressure within the low pressure limit
is essential to ensure initial conditions assumed in the cooling events in
MODES 1 through 4 and in MODES 5 and 6 without an open containment
air flow path>6 inches in diameter. With a 6 inch diameter or equivalent
containment air flow path, the vacuum relief function is not needed to
mitigate a low pressure event.

ACTIONS A.1

When containment pressure is not within the limits of the LCO, it must be
restored within 1 hour. The Required Action is necessary to return
operation to within the bounds of the containment analysis. The 1 hour
Completion Time is consistent with the ACTIONS of LCO 3.6.1,
'ContainmentS'which requires that containment be restored to OPERABLE
status within 1 hour.

B.1, a.W-B.2, and B.3

If the containment pressure cannot be restored to within its limits within
the required Completion Time, the plant must be placed in a condition
brought to a MODE in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within 6 hours and
to MODE 5 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner and without
challenging plant systems.

If the containment high pressure limit is not met, entry into MODE 5 is
sufficient to exit the Applicability. If the containment low pressure limit is
not met, Required Action B.3 applies.

If in MODE 5 or 6 the containment low pressure limit is not met, a
containment air flow path>6 inches in diameter shall be opened within
44 hours from condition entry. Any flow path (or paths) with an area
equivalent to 6 inches in diameter is adequare to provide the necessary
air flow.
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Containment Pressure
B 3.6.4

BASES

ACTIONS (continued)

The primary means of openinq a containment air flow path is by
establishing a containment air filtration system (VFS) air flow path into
containment. Manual actuation and maintenance as necessary to open a
purge supply, purge exhaust, or vacuum relief flow path are available
means to open a containment air flow path. In addition, opening of a
spare penetration is an acceptable means to provide the necessary flow
path. Opening of an equipment hatch or a containment airlock is
acceptable, but may not be possible due to the differential pressure
condition. Containment air flow paths opened must comply with
LCO 3.6.8. Containment Penetrations.

The 44 hour Completion Time is reasonable for oDenina a containment air
flow nath in an nrdchrlv mannt-r
..... • ................ j ...........

SURVEILLANCE S R 3.6.4.1
REQUIREMENTS

Verifying that containment pressure is within limits ensures that unit
operation remains within the limits assumed in the containment analysis.
The 12 hour Frequency of this SR was developed based on operating
experience related to trending of both containment pressure variations
during the applicable MODES. Furthermore, the 12 hour Frequency is
considered adequate in view of other indications available in the main
control room, including alarms, to alert the operator to an abnormal
containment pressure condition.

REFERENCES 1. Section 6.2, "Containment-An:aysisSystems."
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Containment Air Temperature
B 3.6.5

BASES

APPLICABLE SAFETY ANALYSES (continued)

The limiting DBA for the maximum peak containment air temperature is a
LOCA or SLB. The initial containment average air temperature assumed
in the design basis analyses (Ref. 1) is 1201F.

The DBA temperature transients are used to establish the environmental
qualification operating envelope for containment. The basis of the
containment environmental qualification temperature envelope is to
ensure the performance of safety related equipment inside containment
(Ref. 2). The containment vessel design temperature is 300F. The
containment vessel temperature remains below 30('F for DBAs.
Therefore, it is concluded that the calculated transient containment air
temperature is acceptable for the DBAs.

The temperature limit is also used in the depressurization analyses to
ensure that the minimum pressure limit is maintained following an
inadvertent actuation of the Passive Containment Cooling System
(Ref. 1).

The containment is desiqned for an external pressure load equivalent to
1.7 psid. The limiting negative pressure transient is a loss of all ac power
sources coincident with extreme cold weather conditions, which cool the
external surface of the containment vessel. The initial containment
average air temperature condition used in this analysis is 120F. This
resulted in a minimum pressure inside containment, as illustrated in
Reference 1. which is less than the design load,

The containment pressure transient is sensitive to the initial air mass in
containment and, therefore, to the initial containment air temperature.
The limiting DBA for establishing the maximum peak containment internal
pressure is an SLB or LOCA. The temperature limit is used in the DBA
analyses to ensure that in the event of an accident the maximum
containment internal pressure will not be exceeded.

Containment average air temperature satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

LCO During a DBA, with an initial containment average air temperature less
than or equal to the LCO temperature limit, the resultant peak accident
temperature is computed to remain within acceptable limits. As a result,
the ability of containment to perform its design function is ensured.
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Containment Air Temperature
B 3.6.5

BASES

LCO (continued)

rhe LCO establishes the maximum containment average air temperature
initial condition required for the excessive cooling analysis. If the
containment average air temperature exceeds the limit, the containment
vacuum relief capacity of one flow Path may not be adequate to ensure
the containment pressure meets the negative pressure design limit.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of radioactive
material to containment. In MODES 5 and 6, the probability and
consequences of these events are reduced due to the pressure and
temperature limitations of these MODES. Therefore, maintaining
containment average air temperature within the limit is not required in
MODE 5 or 6 for a DBA LOCA or SLB.

In MODES I through 6, the potential exists for excessive containment
coolinq events to produce a negative containment pressure below the
desi-gn limit. However, in MODES 5 and 6. a containment equipment
hatch or airlock may be opened (LCO 3.6.8. Containment Penetrations),
providinq a vacuum relief path that is sufficient to preclude a negative
containment pressure below the design limit.

Therefore, maintaining containment average air temperature within the
limit is essential to ensure initial conditions assumed in the cooling events
in MODES 1 through 4 and in MODES 5 and 6 with both containment
equipment hatches and both containment airlocks closed.

ACTIONS A.1

When containment average air temperature is not within the limit of the
LCO, it must be restored to within its limit within 8 hours. This Required
Action is necessary to return operation to within the bounds of the
containment analysis. The 8 hour Completion Time is acceptable
considering the sensitivity of the conservative analysis to variations in this
parameter, and provides sufficient time to correct minor problems.
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Containment Air Temperature
B 3.6.5

BASES

ACTIONS (continued)

B.1, aeW-B.2, and B.3

If the containment average air temperature cannot be restored to within
its limit within the required Completion Time, the plant must be brought to
aMOGE placed in a condition in which the LCO does not apply. To
achieve this status, the plant must be brought to at least MODE 3 within
6 hours and to MODE 5 within 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the required
plant conditions from full power conditions in an orderly manner and
without challenging plant systems.

In MODE 5 or 6, a containment equipment hatch or a containment airlock
shall be opened within 44 hours from Condition entry. Opening of a hatch
or an airlock is necessary to provide the required vacuum relief path in the
event of a low pressure event if the average air temperature initial
condition is not met. The allowed Completion Time is reasonable for
opening a hatch or an airlock in an orderly manner.

SURVEILLANCE SR 3.6.5.1
REQUIREMENTS

Verifying that the containment average air temperature is within the LCO
limit ensures that containment operation remains within the limits
assumed for the containment analyses. In order to determine the
containment average air temperature, a weighted average is calculated
using measurements taken at locations within the containment selected to
provide a representative sample of the associated containment
atmosphere. The 24 hour Frequency of this Surveillance Requirement is
considered acceptable based on observed slow rates of temperature
increase within containment as a result of environmental heat sources
(due to the large volume of containment). Furthermore, the 24 hour
Frequency is considered adequate in view of other indications available in
the main control room, including alarms, to alert the operator to an
abnormal containment temperature condition.

REFERENCES 1. Section 6.2, "Containment Systems."

2. 10 CFR 50.49, "Environmental Qualification of Electric Equipment
Important to Safety for Nuclear Power Plants."
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Vacuum Relief Valves
B 3.6.10

B 3.6 CONTAINMENT SYSTEMS

B 3.6.10 Vacuum Relief Valves

BASES

BACKGROUND The purpose of the vacuum relief lines is to protect the containment
vessel from damaae due to a neaative pressure (that is, a lower pressure
inside than outside). Excessive negative pressure inside containment can
occur, if there is a loss of ac power (containment recirculation cooling
system (VCS) containment heatingq not available, reactor trip decay
heating only) with a differential (inside to outside) ambient temperature
> 90°F. In this case, the relative low outside ambient temperature may
cool containment faster than the available heat sources (primarily, reactor
decay heat) can heat containment, resultina in a reduction of the
containment temperature and pressure below the negative pressure
desian limit since normal non-safety-related pressure control means are
not available due to loss of ac Dower. In addition, excessive negative
pressure inside containment can occur, in the event of malfunction of the
Containment Fan Coolers (containment air filtration system (VFS))
control, in combination with low outside ambient temperature, which
reduces containment temperature.

The containment pressure vessel contains two 1 00-percent capacity
vacuum relief flow paths with a shared containment penetration that
protect the containment from excessive external pressure loading. Each
flow path outside containment contains a normally closed, motor-operated
valve (MOV). The MOVs receive an ESF "open" signal on Containment
Pressure-Low 2. The MOVs close on an ESF containment isolation
signal, as well as on Hi-gh-1 containment radioactivity. Each flow path
inside containment contains a normally closed, self-actuated check valve
inside containment that opens on a negative differential pressure of
0.2 psi. A vacuum relief flow path consists of one MOV and one check
valve, and the shared containment penetration.

The parallel vacuum relief MOVs are interlocked with the 16 inch
containment Purge discharge isolation valve inside containment,
VFS-PL-V009, which shares the containment penetration. The vacuum
relief MOVs are blocked from openina if VFS-PL-V009 is not closed. If
the VFS-PL-V009 is not closed, then the vacuum relief MOVs will
automatically close to direct VFS purge exhaust through the normal VFS
discharge flow path. However, if vacuum relief actuation is required, the
vacuum relief MOV actuation sigqnal overrides the closing interlock with
VFS-PL-V009 to allow the vacuum relief MOVs to open ensuring that the
vacuum relief protection actuates. (Ref. 3)
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Vacuum Relief Valves
B 3.6.10

BASES

APPLICABLE Design of the vacuum relief system involves calculating the effect of loss
SAFETY of ac power and an ambient air temperature in combination with limited
ANALYSES containment heating that reduces the atmospheric temperature (and

hence pressure) inside containment (Ref. 1). Conservative assumptions
are used for relevant parameters in the calculation; for example,
maximum inside containment temperature, minimum outside air
temperature, maximum humidity, and maximum heat transfer coefficients
(Ref. 1). The resulting containment pressure versus time is calculated,
including the effect of the opening of the vacuum relief valves when their
negative pressure setpoint is reached. It is also assumed that one valve
fails to open.

The containment was designed for an external pressure load eguivalent
to 1.7 psid. The excessive containment cooling events were analyzed to
determine the resulting reduction in containment pressure. The initial
pressure condition used in this analysis was -0.2 psig. This resulted in a
minimum pressure inside the containment less than the design load.

The applicable safety analyses results for the loss of ac power event
bounds the analyses for the other external pressure load events
described in the Bases for LCO 3.6.4,'Containment Pressure'

The vacuum relief valves must also perform the containment isolation
function during a containment high pressure event. For this reason, the
system is designed to take the full containment positive design pressure
and the environmental conditions (temperature, pressure, humidity,
radiation, chemical attack, and the like) associated with the containment
DBA.

The vacuum relief valves satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The LCO establishes the maximum containment temperature initial
condition and the minimum equipment required to accomplish the vacuum
relief function following excessive containment cooling events (Ref. 1).
Two 100-percent vacuum relief flow paths are required to be OPERABLE
to ensure that at least one is available, assuming one or both valves in
the other flow path fail to open. A vacuum relief flow path is OPERABLE if
the MOV opens on an ESF open signal and the self-actuated check
valves open on a negative differential pressure of 0.2 psi.

The containment inside to outside differential air temperature limit of<90°F
ensures that the initial condition for the excessive cooling analysis is met.
If the differential air temperature exceeds the limit, the containment
vacuum relief capacity of one flow path may not be adequate to ensure
the containment pressure meets the negative pressure design limit,
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Vacuum Relief Valves
B 3.6.10

BASES

APPLICABILITY In MODES 1 through 6, the potential exists for excessive containment
cooling events to produce a negative containment pressure below the
design limit. However, in MODE 5 or 6, a containment air flow path ma
be opened (LCO 3.6.8, Containment Penetrations), providing a vacuum
relief path that is sufficient to preclude a negative containment pressure
below the design limit.

Therefore, the vacuum relief flow r)aths are required to be OPERABLE in
MODES 1 through 4 and in MODES 5 and 6 without an open containment
air flow path?6 inches in diameter. With a 6 inch diameter or equivalent
containment air flow path. the vacuum relief function is not needed to
mitigate a low pressure event.

ACTIONS A.1

When one of the required vacuum relief flow paths is inoperable, the
inoperable flow path must be restored to OPERABLE status within
72 hours. The specified time period is consistent with other LCOs for the
loss of one train of a system required to mitigate the consequences of a
LOCA or other DBA.

B.1 and B.2

If the containment inside to outside differential air temperature is > 90-F,
then the differential air temperature shall be restored to within the limit
within 8 hours. The 8-hour Completion Time is reasonable, considering
that limit is based on a worst case condition and the time needed to
reduce the containment temperature while controlling pressure within
limits of LCO 3.6.4, Containment Pressure.

If the differential temperature cannot be restored, Required Action B.2
provides an alternate requirement. Reduction of the containment average
temperature to!MOF provides an initial condition for excessive cooling
events that ensures the vacuum relief system capacity is sufficient
(Ref. 1).

C.1, C.2, and C3

If the Required Action and associated Completion Time of Conditions A or
B are not met or both vacuum relief flow paths are inoperable, the plant
must be brought to at least MODE 3 within 6 hours and to MODE 5 within
36 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions from full
power conditions in an orderly manner and without challenging plant
systems.
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Vacuum Relief Valves
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BASES

ACTIONS (continued)
In MODE 5 or 6. a containment air flow path>6 inches in diameter shall be
opened within 44 hours from Condition entry. Any flow path (or paths)
with an area equivalent to 6 inches in diameter is adequate to provide the
necessary air flow.

The primary means of opening a containment air flow path is by
establishing a VFS air flow Path into containment. Manual actuation and
maintenance as necessary to open a purge supply, Purge exhaust, or
vacuum relief flow path are available means to open a containment air
flow path. In addition, opening of a spare penetration is an acceptable
means to provide the necessary flow oath. Opening of an equipment
hatch or a containment airlock is acceptable. Containment air flow paths
opened must comoly with LCO 3.6.8, Containment Penetrations.

The 44 hour Completion Time is reasonable for opening a containment air
flow path in an orderly manner.

SURVEILLANCE SR 3.6.10.1
REQUIREMENTS

Verification that the containment inside to outside differential air
temperature is<90°F is required every 12 hours. The containment inside
to outside differential air temperature is the difference between the
outside ambient air temperature (measured by the site meteorological
instrumentation or equivalent) and the inside containment average air
temperature (measured using the same instrumentation as used for
SR 3.6.5.1).

The Frequency is based on the normally stable containment average air
temperature and the relatively small outside ambient air temperature
changes within this time.

SR 3.6.10.2

This SR cites the Inservice Testing Program, which establishes the
requirement that inservice testing of the ASME Code Class 1. 2, and 3
valves shall be performed in accordance with the ASME OM Code
(Ref. 2). Therefore, SR Frequency is governed by the Inservice Testing
Program.

REFERENCES 1. Subsection 6.2.1.1.4."External Pressure Analysis"'

2. ASME OM Code,'Code for Operation and Maintenance of Nuclear
Power Plants:'

3. Subsection 9.4.7. 'Containment Air Filtration System.'
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