ArevaEPRDCPEm Resource

From: WILLIFORD Dennis (AREVA) [Dennis.Williford@areva.com]

Sent: Thursday, February 02, 2012 9:48 AM

To: Tesfaye, Getachew

Cc: BENNETT Kathy (AREVA); CRIBB Arnie (EXTERNAL AREVA); DELANO Karen (AREVA);

HATHCOCK Phillip (AREVA); ROMINE Judy (AREVA); RYAN Tom (AREVA); HUDSON
Greg (AREVA); MEACHAM Robert (AREVA)

Subject: DRAFT Response to U.S. EPR Design Certification Application RAI No. 506 (5456), FSAR
Ch. 14, Questions 14.03.05-27, -30 and -41

Attachments: RAI 506 Response US EPR DC - DRAFT 3.pdf

Getachew,

Attached are DRAFT responses to Questions 14.03.05-27, 14.03.05-30 and 14.03.05-41 for RAI No. 506
(FSAR Ch. 14) in advance of the February 21, 2012 final date.

Let me know if the staff has any questions or if this response can be sent as final.

Thanks,

Dennis Williford, P.E.

U.S. EPR Design Certification Licensing Manager
AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlotte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Thursday, January 19, 2012 10:48 AM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB); LENTZ Tony
(External RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 506 (5456), FSAR Ch. 14, Supplement 5

Getachew,

AREVA NP Inc. provided a schedule for technically correct and complete responses to the 18 questions in RAI
No. 506 on September 28, 2011. Supplement 1 response was submitted on November 8, 2011 to provide
technically correct and complete responses to 12 of the 18 questions. Supplement 2 response was submitted
on November 17, 2011 to provide a revised response to Question 14.03.05-29. Supplement 3 response was
submitted on December 1, 2011 to provide a revised schedule for 3 questions. Supplement 4 response was
submitted on January 13, 2012 to provide technically correct and complete responses to 2 questions.

The schedule for a technically correct and complete final response to the remaining 4 questions has been
changed as provided below.

Question # Response Date

RAI 506 — 14.03.05-27 February 21, 2012




RAI 506 — 14.03.05-30 February 21, 2012
RAI 506 — 14.03.05-39 February 21, 2012
RAI 506 — 14.03.05-41 February 21, 2012
Sincerely,

Dennis Wiilliford, P.E.

U.s. EfPR Design Certification Licensing Manager
AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlgtte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (CORP/QP)

Sent: Friday, January 13, 2012 12:39 PM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB); LENTZ Tony
(External RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 506 (5456), FSAR Ch. 14, Supplement 4

Getachew,

AREVA NP Inc. provided a schedule for technically correct and complete responses to the 18 questions in RAI
No. 506 on September 28, 2011. Supplement 1 response was submitted on November 8, 2011 to provide
technically correct and complete responses to 12 of the 18 questions. Supplement 2 response was submitted
on November 17, 2011 to provide a revised response to Question 14.03.05-29. Supplement 3 response was
submitted on December 1, 2011 to provide a revised schedule for 3 questions.

The attached file, “RAI 506 Supplement 4 Response US EPR DC.pdf’ provides a technically correct and
complete final response to 2 questions. Appended to this file are affected pages of the U.S. EPR Final Safety
Analysis Report in redline-strikeout format which support the response to RAI 506 Questions 14.03.05-28 and
14.03.05-35.

The following table indicates the respective pages in the response document, “RAl 506 Supplement 4
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page | End Page
RAI 506 — 14.03.05-28 2 3
RAI 506 — 14.03.05-35 4 4

The schedule for a technically correct and complete final response to the remaining 4 questions is unchanged
as provided below.

Question # Response Date

RAI 506 — 14.03.05-27 January 19, 2012




RAI 506 — 14.03.05-30 January 19, 2012
RAI 506 — 14.03.05-39 January 19, 2012
RAI 506 — 14.03.05-41 January 19, 2012
Sincerely,

Dennis Wiilliford, P.E.

U.s. EfPR Design Certification Licensing Manager
AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlgtte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Thursday, December 01, 2011 3:07 PM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB); LENTZ Tony
(External RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 506 (5456), FSAR Ch. 14, Supplement 3

Getachew,

AREVA NP Inc. provided a schedule for technically correct and complete responses to the 18 questions in RAI
No. 506 on September 28, 2011. Supplement 1 response was submitted on November 8, 2011 to provide
technically correct and complete responses to 12 of the 18 questions. Supplement 2 response was submitted
on November 17, 2011 to provide a revised response to Question 14.03.05-29.

The schedule for providing a response to Questions 14.03.05-27, 14.03.05-28 and 14.03.05-35 has been
revised as provided below. The schedule for a response to the other 3 questions remains unchanged.

Question # Response Date

RAI 506 — 14.03.05-27 January 19, 2012
RAI 506 — 14.03.05-28 January 19, 2012
RAI 506 — 14.03.05-30 January 19, 2012
RAI 506 — 14.03.05-35 January 19, 2012
RAI 506 — 14.03.05-39 January 19, 2012
RAI 506 — 14.03.05-41 January 19, 2012
Sincerely,

Dennis Wiilliford, P.E.

U.sS. EfPR Design Certification Licensing Manager
AREVA NP Inc.

7207 |IBM Drive, Mail Code CLT 2B

Charlfltte, NC 28262



Phone: 704-805-2223
Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Thursday, November 17, 2011 12:11 PM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB); LENTZ Tony
(External RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 506 (5456), FSAR Ch. 14, Supplement 2

Getachew,

AREVA NP Inc. provided a schedule for technically correct and complete responses to the 18 questions in RAI
No. 506 on September 28, 2011. Supplement 1 response to RAI 506 was submitted on November 8, 2011 to
provide technically correct and complete responses to 12 of the 18 questions.

The attached file, “RAI 506 Supplement 2 Response US EPR DC.pdf” provides a technically correct and
complete revised final response to Question 14.03.05-29. The response has not changed from that provided in
Supplement 1, however two additional affected pages from the U.S. EPR Final Safety Analysis Report were
omitted from the earlier transmittal.

Appended to this file are affected pages of the U.S. EPR Final Safety Analysis Report in redline-strikeout
format which support the response to Question 14.03.05-29.

The following table indicates the respective pages in the response document, “RAl 506 Supplement 2
Response US EPR DC.pdf,” that contain AREVA NP’s revised response to the subject question.

Question # Start Page | End Page

RAI 506 — 14.03.05-29 2 2

The schedule for a technically correct and complete response to the remaining 6 questions is unchanged as
provided below.

Question # Response Date
RAI 506 — 14.03.05-27 December 9, 2011
RAI 506 — 14.03.05-28 December 9, 2011
RAI 506 — 14.03.05-30 January 19, 2012
RAI 506 — 14.03.05-35 December 9, 2011
RAI 506 — 14.03.05-39 January 19, 2012
RAI 506 — 14.03.05-41 January 19, 2012
Sincerely,

Dennis Williford, P.E.

U.sS. EfPR Design Certification Licensing Manager
AREVA NP Inc.

7207 1BM Drive, Mail Code CLT 2B



Charldtte, NC 28262
Phone: 704-805-2223
Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Tuesday, November 08, 2011 4:24 PM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB); LENTZ Tony
(External RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 506 (5456), FSAR Ch. 14, Supplement 1

Getachew,

AREVA NP Inc. provided a schedule for technically correct and complete responses to the 18 questions in RAI
No. 506 on September 28, 2011.

The attached file, “RAI 506 Supplement 1 Response US EPR DC.pdf” provides a technically correct and
complete final response to 12 of the 18 questions.

Appended to this file are affected pages of the U.S. EPR Final Safety Analysis Report in redline-strikeout
format which support the response to Questions 14.03.05-25, 14.03.05-26,

14.03.05-29, 14.03.05-31, 14.03.05-32, 14.03.05-33, 14.03.05-34, 14.03.05-36, 14.03.05-37, 14.03.05-38,
14.03.05-40 and 14.03.05-42.

The following table indicates the respective pages in the response document, “RAI 506 Supplement 1
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page | End Page

RAI 506 — 14.03.05-25 2 2

RAI 506 — 14.03.05-26

RAI 506 — 14.03.05-29

RAI 506 — 14.03.05-31

RAI 506 — 14.03.05-33

RAI 506 — 14.03.05-34

3 3
4 4
5 5
RAI 506 — 14.03.05-32 6 6
7 7
8 8
9 9

RAI 506 — 14.03.05-36

RAI 506 — 14.03.05-37 10 10
RAI 506 — 14.03.05-38 11 11
RAI 506 — 14.03.05-40 12 12
RAI 506 — 14.03.05-42 13 13

The schedule for a technically correct and complete response to the remaining 6 questions has been revised
as provided below.

Question # Response Date

RAI 506 — 14.03.05-27 December 9, 2011
RAI 506 — 14.03.05-28 December 9, 2011
RAI 506 — 14.03.05-30 January 19, 2012




RAI 506 — 14.03.05-35 December 9, 2011
RAI 506 — 14.03.05-39 January 19, 2012
RAI 506 — 14.03.05-41 January 19, 2012
Sincerely,

Dennis Wiilliford, P.E.

U.s. EfPR Design Certification Licensing Manager
AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlgtte, NC 28262

Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: WILLIFORD Dennis (RS/NB)

Sent: Wednesday, September 28, 2011 5:19 PM

To: Getachew.Tesfaye@nrc.gov

Cc: BENNETT Kathy (RS/NB); DELANO Karen (RS/NB); ROMINE Judy (RS/NB); RYAN Tom (RS/NB); LENTZ Tony
(External RS/NB)

Subject: Response to U.S. EPR Design Certification Application RAI No. 506 (5456), FSAR Ch. 14

Getachew,

Attached please find AREVA NP Inc.’s response to the subject request for additional information (RAI). The
attached file, “RAI 506 Response US EPR DC.pdf,” provides a schedule since a technically correct and
complete response to the 18 questions cannot be provided at this time.

The following table indicates the respective pages in the response document, “RAI 506 Response US EPR
DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page | End Page

RAI 506 — 14.03.05-25 2 2

RAI 506 — 14.03.05-26

RAI 506 — 14.03.05-27

RAI 506 — 14.03.05-28

RAI 506 — 14.03.05-30

RAI 506 — 14.03.05-31

3 3
4 4
5 5
RAI 506 — 14.03.05-29 6 6
7 7
8 8
9 9

RAI 506 — 14.03.05-32

RAI 506 — 14.03.05-33 10 10
RAI 506 — 14.03.05-34 11 11
RAI 506 — 14.03.05-35 12 12
RAI 506 — 14.03.05-36 13 13
RAI 506 — 14.03.05-37 14 14
RAI 506 — 14.03.05-38 15 15
RAI 506 — 14.03.05-39 16 16

RAI 506 — 14.03.05-40 17 17




RAI 506 — 14.03.05-41

18 18

RAI 506 — 14.03.05-42

19 19

A complete answer is not provided for the 18 questions. The schedule for a technically correct and complete

response to these questions is provided below.

Question #

Response Date

RAI 506 — 14.03.05-25

November 8, 2011

RAI 506 — 14.03.05-26

November 8, 2011

RAI 506 — 14.03.05-27

November 8, 2011

RAI 506 — 14.03.05-28

November 8, 2011

RAI 506 — 14.03.05-29

November 8, 2011

RAI 506 — 14.03.05-30

November 8, 2011

RAI 506 — 14.03.05-31

November 8, 2011

RAI 506 — 14.03.05-32

November 8, 2011

RAI 506 — 14.03.05-33

November 8, 2011

RAI 506 — 14.03.05-34

November 8, 2011

RAI 506 — 14.03.05-35

November 8, 2011

RAI 506 — 14.03.05-36

November 8, 2011

RAI 506 — 14.03.05-37

November 8, 2011

RAI 506 — 14.03.05-38

November 8, 2011

RAI 506 — 14.03.05-39

November 8, 2011

RAI 506 — 14.03.05-40

November 8, 2011

RAI 506 — 14.03.05-41

November 8, 2011

RAI 506 — 14.03.05-42

November 8, 2011

Sincerely,

Dennis Wiilliford, P.E.

U.S. EPR Design Certification Licensing Manager

AREVA NP Inc.

7207 IBM Drive, Mail Code CLT 2B

Charlotte, NC 28262
Phone: 704-805-2223

Email: Dennis.Williford@areva.com

From: Tesfaye, Getachew [mailto:Getachew.Tesfaye@nrc.gov]

Sent: Tuesday, August 30, 2011 1:31 PM

To: ZZ-DL-A-USEPR-DL

Cc: Mills, Daniel; Zhang, Deanna; Morton, Wendell; Spaulding, Deirdre; Mott, Kenneth; Truong, Tung; Zhao, Jack;
Jackson, Terry; Jaffe, David; Canova, Michael; Colaccino, Joseph; ArevaEPRDCPEm Resource

Subject: U.S. EPR Design Certification Application RAI No. 506 (5456), FSAR Ch. 14

Attached please find the subject requests for additional information (RAI). A draft of the RAIl was provided to
you on August 12, 2011, and discussed with your staff on August 25 and 29, 2011. Draft RAl Question

7



14.03.05-38 has been modified as a result of those discussions. The schedule we have established for review
of your application assumes technically correct and complete responses within 30 days of receipt of RAls. For
any RAls that cannot be answered within 30 days, it is expected that a date for receipt of this information will
be provided to the staff within the 30 day period so that the staff can assess how this information will impact
the published schedule.

Thanks,

Getachew Tesfaye

Sr. Project Manager

NRO/DNRL/NARP

(301) 415-3361
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Response to
Request for Additional Information No. 506(5456), Revision 0
8/30/2011

U. S. EPR Standard Design Certification
AREVA NP Inc.
Docket No. 52-020
SRP Section: 14.03.05 - Instrumentation and Controls - Inspections, Tests,
Analyses, and Acceptance Criteria
Application Section: 2.4

QUESTIONS for Instrumentation, Controls and Electrical Engineering 1
(AP1000/EPR Projects) (ICE1)



AREVA NP Inc.

Response to Request for Additional Information No. 506 — DRAFT3
U.S. EPR Design Certification Application Page 2 of 6

Question 14.03.05-27:

Provide a listing of the safety functions of the Safety Information and Control System (SICS) and
clarify how the ITAAC map to those safety functions.

10 CFR 52.47(b)(1) requires inspections, tests, analyses, and acceptance criteria that are
necessary and sufficient to provide reasonable assurance that, if the inspections, tests, and
analyses are performed and the acceptance criteria met, a facility that incorporates the design
certification has been constructed and will be operated in conformity with the design
certification, the provisions of the Act, and the Commission's rules and regulations. U.S. EPR
FSAR, Tier 1, Section 2.4.2, includes ITAAC entries for all listed design description of the SICS
but the actual "safety functions" are not listed. Item 4.10 for SICS refers to safety functions, but
these functions are not detailed in the Tier 1 information for this system. Provide a listing of the
safety functions of the SICS and clarify how the ITAAC map to those safety functions.

Response to Question 14.03.05-27:

The safety-related functions of the SICS are identified in U.S. EPR FSAR Tier 2, Table 7.1-3.
These functions are:

1. Manual reactor trip.

2. Manual engineered safety features actuation.

3. Control of safety-related systems to reach and maintain safe shutdown (such as manual
grouped controls for safety automation system and manual component controls via the
priority and actuation control system).

4. Indication of Type A, B, and C PAM variables (note that not all PAM Type B and C variables
are safety-related)

These functions, along with associated ITAAC, will be added to U.S. EPR FSAR Tier 1, Section
2.4.2, as shown in theattached markups.

FSAR Impact:

U.S. EPR FSAR Tier 1, Section 2.4.2 will be revised as described in the response and indicated
on the enclosed markup.



AREVA NP Inc.

Response to Request for Additional Information No. 506 — DRAFT3
U.S. EPR Design Certification Application Page 3 of 6

Question 14.03.05-30:

Clarify how the ITAAC in Tier 1 Section 2.4.5 verify the listed safety functions of the Priority and
Actuation Control System.

10 CFR 52.47(b)(1) requires inspections, tests, analyses, and acceptance criteria that are
necessary and sufficient to provide reasonable assurance that, if the inspections, tests, and
analyses are performed and the acceptance criteria met, a facility that incorporates the design
certification has been constructed and will be operated in conformity with the design
certification, the provisions of the Act, and the Commission's rules and regulations. Tier 1,
Section 2.4.5, includes ITAAC entries for all listed design description of the PACS, but it is
unclear whether the actual safety functions are verified by ITAAC. Specifically, how does the
ITAAC verify that the PACS prioritizes actuation requests from I&C systems, performs essential
equipment protection, performs drive actuation, and performs drive monitoring? If other ITAAC,
including those of mechanical systems, are used to verify PACS safety functions, demonstrate
how those ITAAC verify the safety functions of PACS.

Response to Question 14.03.05-30:

U.S. EPR FSAR Tier 1, Section 2.4.5, Item 4.1 states that the primary safety function of the
priority and actuator control system (PACS) is to prioritize commands from the instrumentation
and controls (I&C) systems so that the protection system (PS) and diverse actuation system
(DAS) have the highest level of priority.

U.S. EPR FSAR Tier 1, Section 2.4.5 and Tier 2, Sections 7.1 and 7.8 will be revised to indicate
that commands from the PS and DAS have the same priority over the other signals received by
the PACS.

In addition to prioritizing actuation requests, U.S. EPR FSAR Tier 1, Section 2.4.5, Design
Description states that the safety-related functions of the PACS are to perform essential
equipment protection,drive actuation and drive monitoring. U.S. EPR FSAR Tier 1 will be
revised to standardize design commitments and ITAAC to address the safety-related functions
of PACS. The standard PACS ITAAC format is shown in Table 14.03.05-30-1, and the design
commitments and ITAAC being revised are listed in Table 14.03.05-30-2.

FSAR Impact:

U.S. EPR FSAR Tier 1, Chapter 2 and Tier 2, Sections 7.1 and 7.8 will be revised as described
in the response and indicated on the enclosed markup.



AREVA NP Inc.

Response to Request for Additional Information No. 506 — DRAFT3

U.S. EPR Design Certification Application Page 4 of 6

Table 14.03.05-30-1—Standard Format for PACS ITAAC

Commitment

Inspections, Tests,
Analyses

Acceptance Criteria

Equipment listed as being
controlled by a PACS
module in Table X.X.X-X
respond to the state
requested and provides
drive monitoring signals

back to the PACS module.

The PACS module will
protect the equipment by
terminating the output
command upon the
equipment reaching the
requested state.

A test will be performed
using test signals.

Equipment listed as being
controlled by a PACS
module in Table X.X.X-X
responds to the state
requested and provides
drive monitoring signals
back to the PACS module.
The PACS module
protects the equipment by
terminating the output
command upon the
equipment reaching the
requested state.




AREVA NP Inc.

Response to Request for Additional Information No. 506 — DRAFT3
U.S. EPR Design Certification Application Page 5 of 6

Table 14.03.05-30-2—Revised PACS ITAAC

U.S. EPR FSAR Design
Tier 1 Section Commitment and
ITAAC number

2.2.1 4.3
222 4.3
223 4.3
224 4.3
225 4.3
2.2.6 4.3
2.2.7 4.3
2.3.1 4.3
2.3.3 4.2
254 4.3
2.6.1 4.3
2.6.3 4.3
2.6.6 4.3
2.6.7 4.3
2.6.8 4.3
2.6.9 4.3
2.6.13 4.3
2.7.1 4.3
2.7.5 4.3
2.7.11 4.3
2.8.2 4.3
2.8.6 4.3
2.8.7 4.3

3.5 4.3




AREVA NP Inc.

Response to Request for Additional Information No. 506 — DRAFT3
U.S. EPR Design Certification Application Page 6 of 6

Question 14.03.05-41:

Provide a design description and ITAAC testing item in U.S. EPR FSAR, Tier 1, to address self-
test functionality for the Safety Automation System (SAS).

IEEE Std. 603-1998, Clause 5.7 requires, in part, that the capability for testing and calibration of
safety system equipment shall be provided while retaining the capability of the safety systems to
accomplish their safety functions. The capability for testing and calibration of safety system
equipment shall be provided during power operation and shall duplicate, as closely as
practicable, performance of the safety function. 10 CFR 52.47(b)(1) requires, in part, that ITAAC
are necessary and sufficient to provide reasonable assurance that if the ITAAC are performed
and the acceptance criteria met, a facility that incorporates the design certification has been
constructed and will be operated in conformity with the design certification, the provisions of the
Act, and the Commission's rules and regulations. SRP Section 14.:3.5 provides guidance to
meet the requirements of 10 CFR 52.47(b)(1).

U.S. EPR FSAR, Tier 1, Section 2.4.4, contains the design description of SAS. The design
description does not include details concerning self-test functionality for SAS similar to that of
the PS stated in Section 2.4.1, ITAAC Item 4.26. There is no ITAAC item for testing SAS self-
testing functionality shown on Tier 1, Table 2.4.4-6, Interim Revision 3 mark-ups. Technical
Report ANP-10315, Section 2.2.6, states that the TXS inherent and engineered monitoring
features, also collectively referred to as “self-testing features”, applies to both the PS and SAS.
In addition, IEEE Std. 603-1998, Clause 5.7, applies to SAS as well, therefore requiring a
verification of design functionality of SAS self-testing features considering the applicant is taking
credit for self-testing features of the SAS to meet the requirements of Clause 5.7. The staff
requests the applicant add self-testing features to the design description of Tier 1, Section 2.4.4,
and an ITAAC item in Tier 1, Section 2.4.4, for SAS.

Response to Question 14.03.05-41:

U.S. EPR FSAR Tier 1, Section 2.4.4 will be revised to include an ITAAC item 4.20 to address
self-test functionality for the SAS.

Technical Report ANP-10315 will be revised to include the credited self-testing features in SAS.
The Technical Report revision for this RAl is included in the Response to RAI 505, Question
07.01-44.

FSAR Impact:

U.S. EPR FSAR, Tier 1, Section 2.4.4 will be revised as described in the response and
indicated on the enclosed markup.

Technical Report ANP-10315, Revision 1 will be revised as described in the response. ANP-
10315, Revision 2 will be submitted by separate letter after completion of the Responses to RAI
505 and RAI 506.



U.S. EPR Final Safety
Analysis Report Markups



EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

3.19

3.20

3.21

3.22

3.23

3.24

3.25

3.26

3.27

3.28

3.29

3.30

4.0

4.1

4.2

43

Each RCP contains an oil collection system.

RCS piping shown as ASME Code Section III on Figure 2.2.1-1 is designed in
accordance with ASME Code Section III requirements.

RCS piping shown as ASME Code Section III on Figure 2.2.1-1 is instaled-reconciled in
accordance with an ASME Code Section Il DesignRepertdesign requirements.

Pressure boundary welds in RCS piping shown as ASME Code Section III on Figure
2.2.1-1 are-inaececordaneewithmeet ASME Code Section III non-destructive examination

requirements.

RCS piping shown as ASME Code Section III on Figure 2.2.1-1 retains pressure
boundary integrity at design pressure.

RCS piping shown as ASME Code Section III on Figure 2.2.1-1 is fabricated, installed,
and inspected in accordance with ASME Code Section III requirements.

Components listed in Table 2.2.1-1 as ASME Code Section III, other than RPV internals,
are designed in accordance with ASME Code Section III requirements.

Components listed in Table 2.2.1-1 as ASME Code Section III, other than RPV internals,
are fabrieated-reconciled in accordance with ASME Code Section III design
requirements.

Pressure boundary welds on components listed in Table 2.2.1-1 as ASME Code Section
111, other than RPV internals, are-in-acecordance-withmeet ASME Code Section III non-
destructive examination requirements.

Components listed in Table 2.2.1-1 as ASME Code Section III, other than RPV internals,
retain pressure boundary integrity at design pressure.

The RCP flywheel maintains its structural integrity during an overspeed event.

Components listed in Table 2.2.1-1 as ASME Code Section III are fabricated, installed,
and inspected in accordance with ASME Code Section III requirements.

Instrumentation and Controls (I&C) Design Features, Displays, and
Controls

Displays listed in Tables 2.2.1-2—Equipment and Valve Actuator Power Supplies and
Controls and 2.2.1-3—Instrumentation Power Supplies, Classification, and Displays are
retrievable-indicated in the main control room (MCR) and remote shutdown station (RSS}

Controls on the PICS in the MCR and the RSS perform the function listed The RCS
g 3 ] 2 ed-in Table 2.2.1-2.

Equipment listed as being controlled by a priority and actuator control system (PACS)

module in Table 2.2.1-2 responds to the state requested-by-a-test-signal and provides
drive monitoring signals back to the PACS module. The PACS module will protect the

14.03.05-30
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|14.03.05-30|—\

4.4

5.0

5.1

52

53

6.0

6.1

6.2

7.0

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

N
equipment by terminating the output command upon the equipment reaching the

requested state.

Instrumentation providing input to the uncertainty in power supports the power
uncertainty assumed in the safety analysis.

Electrical Power Design Features

The components designated as Class 1E listed in Tables 2.2.1-2 and 2.2.1-3 are powered
from the Class 1E divisions as listed in Tables 2.2.1-2 and 2.2.1-3 in a normal or alternate
feed condition.

Deleted.

The power supply arrangement is such that only two emergeney-dieselsEDGs are
required to operate to supply power to the minimum number of PZR heaters.

Environmental Qualifications

Components designated as harsh environment in Table 2.2.1-2; thatare-designhated-as
harsh-environment; will perform the function listed in Table 2.2.1-1 under normal
environmental conditions, containment test.conditions, anticipated operational
occurrences, and accident and post-accident environmental conditions.in-the

Instrumentation #-designated as harsh environment in Table 2.2.1-3; that-are-designated
as-harsh-envirenment-will display as listed in Table 2.2.1-3 under normal environmental
conditions, containmeént test conditions, anticipated operational occurrences, and accident
and post-accidentnvironmental conditions.in-the-environments-that-exist-during and
following design-basisevents:

Equipment and System Performance

Class 1E valves listed in Table 2.2.1-2 ean-perform-the-will function to change position
as listed in Table 2.2.1-1 under system operating conditions.

The RCPs have rotational inertia to provide coastdown flow of reactor coolant as listed in
Table 2.2.1-4 on loss of power to the pump motors.

The RCPs provide flow.
RCP standstill seal system (SSSS) can be engaged when the RCP is stopped.
The PZR safety relief valves (PSRVs) open.

The PSRVs listed in Table 2.2.1-2 open below the maximum setpoint assumed in the
safety analyses.

The PSRVs provide relief capacity.

Each RCP supplyeirenitbreaker and switchgearfeedereirenit RCP bus breaker is tripped

by a protection system signal.

Tier 1
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Table 2.2.1-5—Reactor Coolant System ITAAC (11 Sheets)

Inspections, Tests,
Commitment Wording Analyses Acceptance Criteria

4.1 Displays listed in Tables a. Tests will be performed in . Fhe-dDisplays listed in
2.2.1-2 and 2.2.1-3 are the MCR using test signals. Tables 2.2.1-2 and
retrievable-indicated in the Fests-will be-performed-forthe 2.2.1-3 are indicated as
MCR and RSS-as-listed-in retrievability-of the-displays-in Bl dn s
Sebleo o Lo end 02 L3 the MCR or-the RSS-as listed SAC enn berensienediin

inTables 221 2 and 2213 the MCR.
b. Tests will be performed in . Fhe-dDisplays listed in
the RSS using test signals. Tables 2.2.1-2 and
2.2.1-3 are indicated as
bei riovable in ]
RSS-can-beretrieved-in
the RSS.

4.2 Controls on the PICS in the | a. Tests will be performed . Fhe-Controls listed on
MCR and the RSS perform using controls on the PICS the PICS in the MCR
the function listedThe RCS in the MCR. perform the function
cquipment-controls-arce listed in Table 2.2.1-2-as
RSS-as-identified in Table n-the MCR.
2.2.1-2. b. Tests willdbe performed . The-<Controls on the

using controls on the PICS PICS in the RSS perform
in the RSS . Fests-will-be the function listed in
performed-for-the-existenee Table 2.2.1-2-as-being-in
MCR-and-the RSS-to-the

. Listedin Tabl

4.3 Equipment listed as being A test will be performed using | Equipment listed as being
controlled by a PACS test signals. controlled by a PACS
module in Table 2.2.1-2 module in Table 2.2.1-2
responds to the state responds to the state
requested-by-a-test-signal requested-by-the-test-signal
and provides drive and provides drive
monitoring signals back to monitoring signals back to
the PACS module. The the PACS module. The
PACS module will protect PACS module will protect
the equipment by the equipment by
terminating the output terminating the output
command upon the command upon the
equipment reaching the equipment reaching the
requested state. requested state.

14.03.05-30
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3.9

3.10

3.11
‘ 3.12

3.13
‘ 3.14

3.15

3.16
3.17

3.18

IRWSTS piping shown as ASME Code Section III on Figure 2.2.2-1 is instaled
reconciled in accordance with an ASME Code Section 11l DesignRepertdesign

requirements.

Pressure boundary welds in IRWSTS piping shown as ASME Code Section III on Figure
2.2.2-1 are imaceordance-withmeet ASME Code Section 111 non-destructive examination

requirements.

IRWSTS piping shown as ASME Code Section III on Figure 2.2.2-1 retains pressure
boundary integrity at design pressure.

IRWSTS piping shown as ASME Code Section III on Figure 2.2.2-1 is fabricated,
installed, and inspected in accordance with ASME Code Section III requirements.

Components listed in Table 2.2.2-1 as ASME Code Section III are designed in
accordance with ASME Code Section III requirements:

Components listed in Table 2.2.2-1 as ASME Code Section III are fabrieated-reconciled
in accordance with ASME Code Section III design requirements.

Pressure boundary welds on components listed in Table 2.2.2-1 as ASME Code Section
III are-in-acecerdance-withmeet ASME Code Section III non-destructive examination
requirements.

Components listed in Table 2.2.2-1 as ASME Code Section III retain pressure boundary
integrity at design pressure.

Components listed in Table 2.2.2-1 as ASME Code Section III are fabricated, installed,
and inspected in accordance with ASME Code Section III requirements.

Containment-solation valves are located close to containment penetrations.

4.0

4.1

4.2

43

4.4

Instrumentation and Controls (I&C) Design Features, Displays, and
Controls

Displays listed in Table 2.2.2-2—IRWSTS Equipment 1&C and Electrical Design are
retrievable-indicated in the main control room (MCR) and the remote shutdown station
(RSS)-astisted-inTable 2.2.2-2.

Fhe HRWSTS-equipment-Controls on the PICS in the MCR and the RSS perform the
function eentrols-are-provided-inthe MCR-and the RSS-as-listed in Table 2.2.2-2.

Equipment listed as being controlled by a priority and actuator control system (PACS)

module in Table 2.2.2-2 responds to the state requested-by—a-teststgnat and provides
drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the

requested state.

Deleted JRW. ST has-levelindication:

|14.03.05-30|
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Table 2.2.2-3—In-Containment Refueling Water Storage

Tank System ITAAC (9 Sheets)

Commitment Wording

Inspections, Tests,
Analyses

Acceptance Criteria

2.2.2-2. b. Tests will be performed b. Fhe-eControls on the PICS
using controls on the PICS in the RSS perform the
in the RSS Fests-will-be function listed in Table
gomiommad e el e 2222w beinointhe BOO
- | sionals & | ot in the RSS.
14.03.05-30 MCR and-the RSS-to-the
. listed in Tabl
4.3 || Equipment listed as being A test will be performed using | Equipment listed as being
controlled by a PACS test signals. controlled by a PACS module
module in Table 2.2.2-2 in Table 2.2.2-2 responds to
responds to the state the state requested-by-the
requested-by-a-test-signal signpaband provides drive
and provides drive monitoring signals back to the
monitoring signals back to PACS module. The PACS
the PACS module. The module will protect the
PACS module will protect equipment by terminating the
the equipment by output command upon the
terminating the output equipment reaching the
command upon the requested state.
equipment reaching the
requested state.
4.4 | Deleted JRW-ST-hastevel Deleted. A-testwill-be Deleted.a—HRW-STevel
R e
de levelindication i
theRSS.
5.1 The components designated | a. Testing will be performed | a. The test signal provided in
as Class 1E in Table 2.2.2-2 tor-components-desisnated the normally aligned
are powered from the Class as-ClassH-in-Table division is present at the
1E division as listed in 2222 by providing a test respective Class 1E
Table 2.2.2-2 in a normal or signal in each normally components identified in
alternate feed condition. aligned division. Table 2.2.2-2.
Tier 1 Revision 4—Interim Page 2.2-61
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39 Deleted.

3.10 SIS/RHRS piping shown as ASME Code Section III on Figure 2.2.3-1 is designed in
accordance with ASME Code Section III requirements.

3.11 SIS/RHRS piping shown as ASME Code Section III on Figure 2.2.3-1 is installed
reconciled in accordance with an-ASME Code Section Il DesignRepertdesign

requirements.

3.12 Pressure boundary welds in SIS/RHRS piping shown as ASME Code Section III on
Figure 2.2.3-1 are in-aeeordance-withmeet ASME Code Section III non-destructive
examination requirements.

3.13 SIS/RHRS piping shown as ASME Code Section III on Figure 2.2.3-1 retains pressure
boundary integrity at design pressure.

3.14 SIS/RHRS piping shown as ASME Code Section 11l on Figure 2.2.3-1 is fabricated,
installed, and inspected in accordance with ASME Code Section III requirements.

3.15 Components listed in Table 2.2.3-1 as ASME Code Section III are designed in
accordance with ASME Code Section Il requirements.

3.16 Components listed in Table 2.2.3-1 as ASME Code Section 11l are fabrieated-reconciled
in accordance with ASME Code Section III design requirements.

3.17 Pressure boundary welds on components listed in Table 2.2.3-1 as ASME Code Section

| III are-in-accordance-withmeet ASME Code Section III non-destructive examination

requirements.

3.18 Components listed in Table 2.2.3-1 as ASME Code Section III retain pressure boundary
integrity at design pressure.

3.19 Compeonents listed in Table 2.2.3-1 as ASME Code Section III are fabricated, installed,
and inspected in accordance with ASME Code Section III requirements.

3.20 Containment isolation valves are located close to containment penetrations.

4.0 Instrumentation and Controls (I&C) Design Features, Displays, and
Controls

4.1 Displays listed in Table 2.2.3-2—SIS/RHRS Equipment [&C and Electrical Design are
retrievable-indicated in the main control room (MCR) and the remote shutdown station
(RSS)—ootiiocdinTelle o 0 2 0

4.2 Controls on the PICS in the MCR and the RSS perform the function Fhe-SIS/ARHRS

¢ 3 : : RSS-as listed in Table 2.2.3-2.

43 Equipment listed as being controlled by a priority and actuator control system (PACS)
module in Table 2.2.3-2 responds to the state requested-bya-testsignal and provides
drive monitoring signals back to the PACS module. The PACS module will protect the

14.03.05-30
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equipment by terminating the output command upon the equipment reaching the
requested state.

4.4 Fhe-Interlocks for the SIS/RHRS has-initiate the following-system-interlocks:

e Opening of the accumulator injection path.

e Opening authorization of the residual heat removal system suction path from the
reactor coolant system.

e  Opening authorization of the hot-leg safety injection path.

5.0 Electrical Power Design Features

5.1 The components designated as Class 1E in Table 2.2.3-2 are powered from the Class 1E
division as listed in Table 2.2.3-2 in a normal or alternate feed condition.

52 Deleted.

6.0 Environmental Qualifications

6.1 Componepts designated as harsh environment in Table 2.2.3-2-that-are-designated-as

harsh-environment; will perform the function listed in Table 2.2.3-1 under normal
environmental conditions, containment test conditions, anticipated operational
occurrences, and accident and post-accident.environmental conditions.in-the

7.0 Equipment and System Performance

7.1 The SIS/RHRS heat exchangers listed in Table 2.2.3-1 have the capacity to transfer the
design heat load to the component cooling water system.

7.2 The accumulators listed in Table 2.2.3-1 provide a required storage volume.

7.3 Each accumulator line has a minimum head loss coefficient (fL/D + K).

7.4 The pumps listed in Table 2.2.3-1 have net positive suction head available (NPSHA) that
is greater than net positive suction head required (NPSHR) at system run-out flow.

7.5 The SIS/RHRS delivers water to the reactor coolant system for core cooling.

7.6 Deleted. Fh

7.7 Class 1E valves listed in Table 2.2.3-2 ean-perform-the-will function to change position
as listed in Table 2.2.3-1 under system operating conditions.

7.8 The SIS/RHRS provides for flow testing of the SIS/RHRS pumps during plant operation.

7.9 Safety injection pumped flow will be delivered to the RCS before the maximum elapsed
time.
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Table 2.2.3-3—Safety Injection System and Residual Heat

Removal System ITAAC (10 Sheets)

Commitment Wording

Inspections, Tests,

Acceptance Criteria

Analyses

4.1 | Displays listed in Table 2.2.3- | a. Tests will be performed in | a. Fhe-dDisplays listed in
2 are indicated in the MCR the MCR using test Table 2.2.3-2 areindicated
and the RSSas-identified-in signals. are indicated aas-being

the retrievability-of the beretrieved-in the MCR.

o] L the MCT |

RSS-aslistedin-Table

b. Tests will be performed.in | b. Fhe-dDisplays listed in
the RSS using test signals. Table 2.2.3-2 are indicated

bei vodinthe
RSS can-beretrieved-in
the RSS.

4.2 | Controls on the PICS in the a. Tests will be performed a. The<eControls on the PICS
MCR and the RSS perform using controls on the PICS in the MCR perform the
the function listed Controls in thee MCR. function listed in Table
et the A0 andthe DOD 2.2.3-2-as-beinginthe
as-identified-in Table 2.2.3-2. MCR existinthe MCR.

b. Tests will be performed b. The-eControls on the PICS
using controls on the PICS in the RSS perform the
insthe RSS. Testswill be function.listedin-Table
cemnk et f U s
e e e e et

4.3 || Equipment listed as being A test will be performed Equipment listed as being
controlled by a PACS module | using test signals. controlled by a PACS module
in Table 2.2.3-2 responds to in Table 2.2.3-2 responds to
the state requested-by-a-test the state requested-by-the
stgnal and provides drive stgnal and provides drive
monitoring signals back to the monitoring signals back to the
PACS module. The PACS PACS module. The PACS
module will protect the module will protect the
equipment by terminating the equipment by terminating the
output command upon the output command upon the
equipment reaching the equipment reaching the
requested state. requested state.

14.03.05-30 —f
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3.9

3.10

3.11

3.12

3.14

3.15

3.16

3.17

3.18

3.19

EFWS piping shown as ASME Code Section III on Figure 2.2.4-1 is designed in
accordance with ASME Code Section III requirements.

EFWS piping shown as ASME Code Section III on Figure 2.2.4-1 is installed-reconciled
in accordance with an-ASME Code Section III BesignRepeortdesign requirements.

Pressure boundary welds in EFWS piping shown as ASME Code Section III on Figure
2.2.4-1 arein-accordancewithmeet ASME Code Section III non-destructive examination

requirements.

EFWS piping shown as ASME Code Section III on Figure 2.2.4-1 retains pressure
boundary integrity at design pressure.

EFWS piping shown as ASME Code Section III on Figure 2.2.4-1 is fabricated, installed,
and inspected in accordance with ASME Code Section III requirements.

Components listed in Table 2.2.4-1 as ASME Code Section 111 are designed in
accordance with ASME Code Section III requirements.

Components listed in Table 2.2.4-1 as ASME Code Section III are fabricated-reconciled
in accordance with ASME Code Section Il design requirements.

Pressure boundary welds on components listed in Table 2.2.4-1 as ASME Code Section
II1 are-inacecordance-withmeet ASME Code Section III non-destructive examination
requirements.

Components listed in Table 2.2.4-1 as ASME Code Section III retain pressure boundary
integrity at design pressure.

Components listed in Table 2.2.4-1 as ASME Code Section III are fabricated, installed,
and inspectedin-accordance with ASME Code Section III requirements.

Containment isolation valves are located close to containment penetrations.

4.0

4.1

4.2

4.3

Instrumentation and Controls (I&C) Design Features, Displays, and
Controls

Displays listed in Table 2.2.4-2—EFWS Equipment 1&C and Electrical Design are
retrievable-indicated in the main control room (MCR) and the remote shutdown station
(RSS)-as-histed-inTFable 2.2.4-2,

Controls on the PICS in the MCR and the RSS perform the function The EEWS
g 3 . 3 - as-listed in Table 2.2.4-2.

Equipment listed as being controlled by a priority and actuator control system (PACS)

module in Table 2.2.4-2 responds to the state requested-by-a-test-signal and provides
drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the

requested state.

14.03.05-30
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Table 2.2.4-3—Emergency Feedwater System ITAAC (7

Sheets) 14.03.05-30
Inspections, Tests,
Commitment Wordin Analyses Acceptance Criteria
4.3 || Equipment listed as being | A test will be performed using Equipment listed as being
controlled by a PACS test signals. controlled by a PACS module
module in Table 2.2.4-2 in Table 2.2.4-2 responds to
responds to the state the state requested-by-the-test
requested-by-a-testsignal stgnal and provides drive
and provides drive monitoring signals back to the
monitoring signals back to PACS module. The PACS
the PACS module. The module will protect the
PACS module will protect equipment by terminating the
the equipment by output command upon the
terminating the output equipment reaching the
command upon the requested state.
equipment reaching the
requested state.
5.1 The components a. Testing will be performed for | a. The test signal provided in
designated as Class 1E in componeniraerien das the normally aligned
Table 2.2.4-2 are powered Class—— Table 22 by division is present at the
from the Class 1E division providing a test signal in respective Class 1E
as listed in Table 2.2.4-2 each normally aligned components identified in
in a normal or alternate division. Table 2.2.4-2.
feed condition. b. Testing will be performed for | b. The test signal provided in
e desionatedas each division with the
—lasslein el 00 L 0 by alternate feed aligned to the
providing a test signal in divisional pair is present at
each division with the the respective Class 1E
| alternate feed aligned to the components identified in
divisional pair. Table 2.2.4-2.
5.2 | Deleted. Deleted. Deleted.
Tier 1 Revision 4—Interim Page 2.2-115



U.S. EPR FINAL SAFETY ANALYSIS REPORT

EPR

3.6 Deleted.
3.7 Deleted.
3.8 Deleted.
3.9 FPCPS piping shown as ASME Code Section III on Figure 2.2.5-1 is designed in

accordance with ASME Code Section III requirements.

3.10 FPCPS piping shown as ASME Code Section III on Figure 2.2.5-1 is instaled-reconciled
in accordance with an-rASME Code Section III DesignRepertdesign requirements.

3.11 Pressure boundary welds in FPCPS piping shown as ASME Code Section III on Figure
2.2.5-1 arein-aceordance-withmeet ASME Code Section III non-destructive examination

requirements.

3.12 FPCPS piping shown as ASME Code Section III onFigure 2.2.5-1 retains pressure
boundary integrity at design pressure.

3.13 FPCPS piping shown as ASME Code Section III on Figure 2.2.5-1 is fabricated,
installed, and inspected in accordance with ASME Code Section III requirements.

3.14 Components listed in Table 2.2.5-1 as ASME Code Section III are designed in
accordance with ASME Code Section III requirements.

3.15 Components listed in Table 2.2.5-1 as ASME Code Section III are fabricated-reconciled
in accordance with ASME Code Section III design requirements.

3.16 Pressure boundary welds on components listed in Table 2.2.5-1 as ASME Code Section

| III are-in-aececordancewithimeet ASME Code Section III non-destructive examination

requirements.

3.17 Components listed in Table 2.2.5-1 as ASME Code Section III retain pressure boundary
integrity at design pressure.

3.18 Components listed in Table 2.2.5-1 as ASME Code Section III are fabricated, installed,
and inspected in accordance with ASME Code Section III requirements.

3.19 Containment isolation valves are located close to containment penetrations.

4.0 Instrumentation and Controls (I&C) Design Features, Displays, and
Controls

4.1 Displays listed in Table 2.2.5-2—FPCPS Equipment [&C and Electrical Design are
retrievable-indicated in the main control room (MCR) and the remote shutdown station
(RSS)rstistedm-Feable 2252,

Controls on the PICS in the MCR and the RSS perform the functionFhe EPCPS
g 3 : 3 R as listed in Table 2.2.5-2.

14.03.05-30 —\

Equipment listed as being controlled by a priority and actuator control system (PACS)
module in Table 2.2.5-2 responds to the state requested-by-a-test-signal and provides |
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drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the

requested state.

5.0 Electrical Power Design Features

5.1 The components designated as Class 1E in Table 2.2.5-2 are powered from the Class 1E
division as listed in Table 2.2.5-2 in a normal or alternate feed condition.

5.2 Deleted.

6.0 Environmental Qualifications

6.1 Components designated as harsh environment in Table 2.2.5-2;-thatare-designated-as
harsh-envirenment; will perform the function listed in Table 2.2.5-1 under normal
environmental conditions, containment test conditionssanticipated operational
occurrences, and accident and post-accident environmental conditions.in-the

7.0 Equipment and System Performance

7.1 The fuel pool cooling system heat exchangers listed in Table 2.2.5-1 each have the
capacity to transfer the design heat load to the component cooling water system.

7.2 The pumps listed in Table 2.2.5-1 have net positive suction head available (NPSHA) that
is greater than net positive suction head required (NPSHR) at system run-out flow.

7.3 Class 1E valves listed in Table 2.2.5-2 ean-perform-the-will function to change position
as listed in Table 2.2.5-1 under system operating conditions.

7.4 The pumps listed in Table 2.2.5-1 each have the capacity to provide flow to the FPCS
heat exchangers.

7.5 Containment isolation valves listed in Table 2.2.5-1 close within the containment
isolation response time following initiation of a containment isolation signal.

7.6 The FPCS design provides for maintaining the spent fuel pool water level above the spent
fuel.

8.0 Inspections, Tests, Analyses, and Acceptance Criteria
Table 2.2.5-3 lists the FPCPS ITAAC.
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Table 2.2.5-3—Fuel Pool Cooling and Purification System

Commitment Wording Inspections, Tests,

Acceptance Criteria
Analyses

4.3 || Equipment listed as being
controlled by a PACS
module in Table 2.2.5-2

A test will be performed using
test signals.

Equipment listed as being
controlled by a PACS module
in Table 2.2.5-2 responds to the

responds to the state state requested-by-the-signal
requested-by-a-testsienal and provides drive monitoring
and provides drive signals back to the PACS

monitoring signals back to
the PACS module. The
PACS module will protect
the equipment by
terminating the output
command upon the
equipment reaching the

requested state.

module. The PACS module
will protect the equipment by
terminating the output
command upon the equipment

reaching the requested state.

5.1 The components designated | a. Testing will be performed a. The test signal provided in
as Class 1E in Table lomeomponentde mated the normally aligned
2.2.5-2 are powered from astla - nables " 52 division is present at the
the Class 1E division as by providing a test signal in respective Class 1E

| listed in Table 2.2.5-2 in a each normally aligned components identified in
normal or alternate feed division. Table 2.2.5-2.
condition. b. Testing will be performed b. The test signal provided in
Creon o chbsdesionated each division with the
sl L Tl e 0 2 0 alternate feed aligned to the
by providing a test signal in divisional pair is present at
each division with the the respective Class 1E
| alternate feed aligned to the components identified in
divisional pair. Table 2.2.5-2.

5.2 | Deleted. Deleted. Deleted.
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3.7 Deleted.
3.8 Deleted.
3.9 Deleted.
3.10 CVCS piping shown as ASME Code Section I1I on Figure 2.2.6-1 is designed in

accordance with ASME Code Section III requirements.

3.11 CVCS piping shown as ASME Code Section III on Figure 2.2.6-1 is installed in
accordance with an ASME Cede-reconciled Section III Design Report.

3.12 Pressure boundary welds in CVCS piping shown as ASME Code Section III on Figure
2.2.6-1 are-in-accordance-withmeet ASME Code Section III non-destructive examination

requirements.

3.13 CVCS piping shown as ASME Code Section I1I on Figure 2.2.6-1 retains pressure

boundary integrity at design pressure.
| 3.14 CVCS piping shown as ASME Code Section III on Figure 2.2.6-1 is fabricated. installed,

and inspected in accordance with ASME Code Section III requirements.

3.15 Components listed in Table 2.2.6-1 as ASME Code Section III are designed in
accordance with ASME Code Section III requirements.

3.16 Components listed in Table 2.2.6-1 as ASME Code Section III are fabricated-reconciled
in accordance with ASME Code Section III design requirements.

3.17 Pressure boundary welds on components listed in Table 2.2.6-1 as ASME Code Section

| III are-inacecordancewithimeet ASME Code Section III non-destructive examination

requirements.

3.18 Components listed in Table 2.2.6-1 as ASME Code Section III retain pressure boundary
integrity at design pressure.

3.19 Components listed in Table 2.2.6-1 as ASME Code Section III are fabricated, installed,
and inspected in accordance with ASME Code Section III requirements.

3.20 Containment isolation valves are located close to containment penetrations.

4.0 Instrumentation and Controls (I&C) Design Features, Displays, and
Controls

4.1 Displays listed in Table 2.2.6-2—CVCS Equipment 1&C and Electrical Design are
retrievable-indicated in the main control room (MCR) and the remote shutdown station
(RSS)-astistedintable 2.2:6-2.

4.2 Controls on the PICS in the MCR and the RSS perform the function Fhe-EVES
equ 3 : : RSS-as-listed in Table 2.2.6-2.

14.03.05-30

4.3 Equipment listed as being controlled by a priority and actuator control system (PACS)
| module in Table 2.2.6-2 responds to the state requested-by-a-test-signal and provides |
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drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the

requested state.

4.4 Fhe-Interlocks for the CVCS initiate has-the following-systeminterloeks:

e Isolation of the charging pump suction from the volume control tank and normal
letdown path during a boron dilution event by closure of valves 30KBA21AA001,
30KBA21AA009, and 30KBA25AA017.

e Isolation of the charging line by closure of valves 30KBA34AA002,
30KBA34AA012, and 30KBA35AA001.

e Isolation of the letdown line on a safety injection actuation signal by closure of
valves 30KBA10AA001 and 30KBA10AA002.

5.0 Electrical Power Design Features

5.1 The components designated as Class 1E in Table 2.2.6-2 are powered from the Class 1E
division as listed in Table 2.2.6-2 in a normal or alternate feed condition.

5.2 Deleted.

6.0 Environmental Qualifications

6.1 Components designated as harsh environment in Table 2.2.6-2-thatare-designated-as
harsh-environment; will perform the function listed in Table 2.2.6-1 under normal
environmental condifions, containment test conditions, anticipated operational
occurrences, and accident and-poest-accident environmental conditions.in-the

7.0 Equipment and System Performance

7.1 Deleted.

7.2 Class 1E valves listed in Table 2.2.6-2 ean-perform-the-will function to change position
as listed in Table 2.2.6-1 under system operating conditions.

7.3 Containment isolation valves listed in Table 2.2.6-1 close within the containment
isolation response time following initiation of a containment isolation signal.

7.4 The CVCS system run-out flow does not exceed the design maximum allowable.

7.5 The CVCS charging pumps listed in Table 2.2.6-1 provide the required seal water flow
for operation of the reactor coolant pumps.

8.0 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.2.6-3 lists the CVCS ITAAC.

Tier 1 Revision 4—Interim Page 2.2-138



EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Table 2.2.6-3—Chemical and Volume Control System ITAAC

(7 Sheets)

Commitment Wording

Inspections, Tests,
Analyses

Acceptance Criteria

4.1 | Displays listed in Table a. Tests will be performed in a. Fhe-dDisplays listed in
2.2.6-2 are indicated exist-or the MCR using test Table 2.2.6-2 are
ean-beretrieved-in the MCR signals.Fests-will-be indicated as-being
and the RSS-as-identified-in orbommred ot papead i the L cnn
Table 2.2.6-2. pobbenlliee o0l e Lo beretrieved-in the MCR.

r-the MCR-orthe RSS-as

b. Tests will be performed in b. Fhe-dDisplays listed in
the RSS using test signals, Table 2.2.6-2 are

indicated as-being
beretrieved-in the RSS.

4.2 | Controls on the PICS in the a. Tests will be performed a. Fhe-eControls on the
MCR and the RSS perform using controls on the PICS PICS in the MCR perform
the function listed Controls in the MCR. the function listed in
R e Table 2.2.6-2.-as-beingin
RSS-as-identified-in Table the MCR-exist-in-the
2.2.6-2. MR-

b. Tests will'be performed b. The-eControls on the
using controls on the PICS PICS in the RSS perform
in the RSS . Fests-will-be the function listed in
e I e Table 2.2.6-2-as-beingin

: Lsionals £ | he RSS exist in the RSS.
MCR-and-the RSS-to-the
. lListed in Tabl

4.3 | Equipment listed as being A test will be performed using | Equipment listed as being
controlled by a PACS test signals. controlled by a PACS
module in Table 2.2.6-2 module in Table 2.2.6-2
responds to the state responds to the state
requested-by-a-testsignal and requested-by-the-signal and
provides drive monitoring provides drive monitoring
signals back to the PACS signals back to the PACS
module. The PACS module module. The PACS module
will protect the equipment by will protect the equipment by
terminating the output terminating the output
command upon the command upon the
equipment reaching the equipment reaching the
requested state. requested state.
14.03.05-30
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3.8 Deleted.

3.9 Deleted.

3.10 EBS piping shown as ASME Code Section III on Figure 2.2.7-1 is designed in
accordance with ASME Code Section III requirements.

| 3.11 EBS piping shown as ASME Code Section III on Figure 2.2.7-1 is installed-reconciled in
accordance with an ASME Code Section III Design Report.

3.12 Pressure boundary welds in EBS piping shown as ASME Code Section III on Figure
2.2.7-1 are-inaeceordance-withmeet ASME Code Section III non-destructive examination
requirements.

3.13 EBS piping shown as ASME Code Section III on Figure 2.2.7-1 retains pressure
boundary integrity at design pressure.

| 3.14 EBS piping shown as ASME Code Section III on Figure 2.2.7-1 is fabricated, installed,
and inspected in accordance with ASME Code Section III requirements.

3.15 Components listed in Table 2.2.7-1 as ASME Code Section III are designed in
accordance with ASME Code Section III requirements.

3.16 Components listed in Table 2.2.7-1 -as ASME Code Section I1I are fabrieated-reconciled
in accordance with ASME Code Section III design requirements.

3.17 Pressure boundary welds on components listed in Table 2.2.7-1 as ASME Code Section

| I1I are-in-accordancesvithmeet ASME Code Section III non-destructive examination
requirements.

3.18 Components listed in Table 2.2.7-1 as ASME Code Section III retain pressure boundary
integrity at design pressure.

3.19 Components listed in Table 2.2.7-1 as ASME Code Section III are fabricated, installed,
and inspected in accordance with ASME Code Section III requirements.

3.20 Containment isolation valves are located close to containment penetrations.

4.0 Instrumentation and Controls (I&C) Design Features, Displays, and
Controls

4.1 Displays listed in Table 2.2.7-2—EBS Equipment 1&C and Electrical Design are
retrievable-indicated in the main control room (MCR) and the remote shutdown station
(RSS)—otiindinTelle 0 0 2 0

4.2 Controls on the PICS in the MCR and the RSS perform the functionThe-EBS-equipment
controls-are-provided-in-the MCR-and-the RSS-as listed in Table 2.2.7-2.

43 Equipment listed as being controlled by a priority and actuator control system (PACS)
module in Table 2.2.7-2 responds to the state requested-bya-testsignal and provides
drive monitoring signals back to the PACS module. The PACS module will protect the

14.03.05-30
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equipment by terminating the output command upon the equipment reaching the
requested state.

5.0 Electrical Power Design Features

5.1 The components designated as Class 1E in Table 2.2.7-2 are powered from the Class 1E
division as listed in Table 2.2.7-2 in a normal or alternate feed condition.

5.2 Deleted.

6.0 Environmental Qualifications

6.1 Components designated as harsh environment in Table 2.2.7-2;-thatare-designated-as
harsh-envirenment; will perform the function listed in Table 2.2.7-1 under normal
environmental conditions, containment test conditions, anticipated operational
occurrences, and accident and post-accident environmental conditions.in-the

7.0 Equipment and System Performance

7.1 The pumps listed in Table 2.2.7-1 have net positive suction head available (NPSHA) that
is greater than net positive suction head required (NPSHR) at system run-out flow.

7.2 Class 1E valves listed in Table -2.2.7-2 ean-perform-the-will function to change position
as listed in Table 2.2.7-1 under system operating conditions.

7.3 The EBS provides for flow testing of the EBS pumps during plant operation.

7.4 Containment isolation valves listed in Table 2.2.7-1 close within the containment
isolation response time following initiation of a containment isolation signal.

8.0 Inspections, Tests, Analyses, and Acceptance Criteria
Table 2.2.7-3 lists the EBS ITAAC.
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Table 2.2.7-3—Extra Borating System ITAAC (7 Sheets)

Commitment Wording

Inspections, Tests,
Analyses

Acceptance Criteria

b. Tests will be performed
using controls on the PICS

b. The-eControls on the PICS
in the RSS perform the

in the RSS.Festswill-be function listed in
performed-for-the-existenee Table 2.2.7-2-as-being-in
[14.03.05-30 MOR and tho RSS tod
. Listed
4.3 || Equipment listed as being A test will be performed using | Equipment listed as being
controlled by a PACS test signals. controlled by a PACS module
module in Table 2.2.7-2 in Table 2.2.7-2 responds to
responds to the state the state requested-by-the-test
requested-by-a-test-sienal stenal and provides drive
and provides drive monitoring signals back to the
monitoring signals back to PACS module. The PACS
the PACS module. The module will protect the
PACS module will protect equipment by terminating the
the equipment by output command upon the
terminating the output equipment reaching the
command upon the requested state.
equipment reaching the
requested state.
5.1 The components designated | a.< Testing will be performed | a. The test signal provided in
as Class 1E in Table 2.2.7-2 emegessenenedasionnead the normally aligned
are powered from the Class ~sClassHen division is present at the
1E division as listed in Fable 2272 by providing respective Class 1E
Table 2.2.7-2 in anormal or a test signal in each components identified in
alternate feed condition. normally aligned division. Table 2.2.7-2.
b. Testing will be performed | b. The test signal provided in
R each division with the
s alternate feed aligned to the
Fable 2272 by providing divisional pair is present at
a test signal in each the respective Class 1E
division with the alternate components identified in
feed aligned to the Table 2.2.7-2.
divisional pair.
5.2 | Deleted. Deleted. Deleted.
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2.3

231

1.0

2.0

2.1

3.0

3.1

4.0

4.1

4.2

43

Severe Accident Systems

Combustible Gas Control System

Description

The combustible gas control system (CGCS) prevents damage to the containment or

emergency equipment in the event of an accident with ensuing mass and energy release.

In addition, for a severe accident with core degradation, the system inhibits potential

damage by controlling the combustible gas concentration in containment.

The CGCS provides the following safety-related function:

e Mixing of the containment atmosphere.

The CGCS provides the following non-safety-related functions:

e Controlling combustible gas concentrations.

e Maintaining containment structural integrity by limiting the pressure to within the
containment design pressure resulting from a combustible gas ignition from the most
severe accident.

e Maintaining the two zone separation between accessible and equipment space.

Arrangement

The location of the CGCS equipment is as listed in Table 2.3.1-1.

Mechanical Design Features

Components identified as Seismic Category I in Table 2.3.1-1 can withstand seismic
design basis loads without a loss of the function listed in Table 2.3.1-1.

Instrumentation and Controls (I&C) Design Features, Displays and Controls

Displays listed in Table 2.3.1-2—CGCS Equipment I&C and Electrical Design are
retrievable-indicated in the main-econtrolreoom(MCR) and the remeteshutdewn station

(RSS)as listed in Table 2.3.1-2.

Controls on the PICS in the MCR and the RSS perform the functlon listed Fhe CGCS
£ 9 : 3 3 ed-in Table 2.3.1-2.

Equipment listed as being controlled by a priority and actuator control system (PACS)

module in Table 2.3.1-2 responds to the state requested-bya-testsignal and provides
drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the

requested state.

/

14.03.05-30
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Table 2.3.1-3—Combustible Gas Control System ITAAC

(3 Sheets)

Commitment Wording

Inspections, Tests,
Analyses

Acceptance Criteria

4.2 | Controls on the PICS in the

a. Tests will be performed

MCR and the RSS perform

using controls on the PICS

the function listed Centrols

<t in the MCI »
RSS-asidentified-in Table
2.3.1-2.

|14.o3.05-3o|—j

in the MCR.

b. Tests will be performed
using controls on the PICS
in the RSS . Festswill be

e
efespelionale Lo g
MCR and the RSS4o-the

. Licteddn Tabl

a. The<eControls on the PICS
in the MCR perform the
function listed in Table

2.3.1-2-as-betng-inthe MER

b. The-eControls on the PICS
in the RSS perform the
function listed in Table

2.3 1-2beinsinthe Bl

4.3 || Equipment listed as being
controlled by a PACS
module in Table 2.3.1-2
responds to the state
requested-by-a-testsienal
and provides drive
monitoring signals back to
the PACS module. The
PACS module will protect
the equipment by,
terminating the‘output
command upon the
equipment reaching the

requested state.

A test will be performed using
test signals.

Equipment listed as being
controlled by a PACS module
in Table 2.3.1-2 responds to the
state requested-by-thetest
stenal and provides drive
monitoring signals back to the
PACS module. The PACS
module will protect the
equipment by terminating the
output command upon the
equipment reaching the

requested state.

5.1 | Hydrogen mixing dampers
listed in Table 2.3.1-1 fail
open on loss of power.

Tests Festing-will be performed
o the .
e

Following loss of power, the
hydrogen mixing dampers
listed in Table 2.3.1-1 fail
open.
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3.7 Deleted.
3.8 Deleted.
3.9 SAHRS piping shown as ASME Code Section III on Figure 2.3.3-1 is designed in

accordance with ASME Code Section III requirements.

3.10 SAHRS piping shown as ASME Code Section III on Figure 2.3.3-1 is installed
reconciled in accordance with an ASME Code Section III Design Report.

3.11 Pressure boundary welds in SAHRS piping shown as ASME Code Section III on Figure
2.3.3-1 are-inacecordance-withmeet ASME Code Section III non-destructive examination

requirements.

3.12 SAHRS piping shown as ASME Code Section III on Figure 2.3.3-1 retains pressure
boundary integrity at design pressure.

3.13 SAHRS piping shown as ASME Code Section 1Ll on Figure 2.3.3-1 is fabricated,
installed, and inspected in accordance with ASME Code Section III requirements.

3.14 Components listed in Table 2.3.3-1 as ASME Code Section III are designed in
accordance with ASME Code Section III requirements.

3.15 Components listed in Table 2.3.3-1 .as ASME Code Section 11l are fabrieated-reconciled
in accordance with ASME Code Section III design requirements.

3.16 Pressure boundary welds on components listed in Table 2.3.3-1 as ASME Code Section
III are-inacecordancewith-meet ASME Code Section III non-destructive examination
requirements.

3.17 Components listed in Table 2.3.3-1 as ASME Code Section III retain pressure boundary
integrity at design pressure.

3.18 Components listed in Table 2.3.3-1 as ASME Code Section III are fabricated, installed,
and inspected in accordance with ASME Code Section III requirements.

3.19 Containment isolation valves are located close to containment penetrations.

4.0 I&C Design Features, Displays and Controls

4.1 Controls on the PICS in the MCR and the RSS perform the function listed Fhe- SAHRS

equipment-controls-are-providedin-the MCR-as listed-in Table 2.3.3-2—SAHRS
Equipment 1&C and Electrical Design.

4.2 Equipment listed as being controlled by a priority and actuator control system (PACS)
module in Table 2.3.3-2 responds to the state requested-by-a-test-signal and provides
drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the

requested state.

|14.03.05—30|
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Table 2.3.3-3—Severe Accident Heat Removal System

ITAAC (6 Sheets)

Inspections, Tests,

Commitment Wording Analyses Acceptance Criteria
4.1 Controls on the PICS in the | a. Tests will be performed a. The-eControls on the PICS
MCR and the RSS perform using controls on the PICS in the MCR perform the
the function listed Contrels in the MCR. function listed in Table
et Ul 2.3.3- 2 beineinthe
identified-in Table 2.3.3-2. P e e
b. Tests will be performed b. Controls on the PICS in the
using controls on the PICS RSS perform the function
in the RSS . Festswill-be listed in Table 2.3.3-2.
pembammned Lo ibe s apen
[14.03.05-30 € contzol ciamals fromsl
MCR-to-the-cquipment
4.2 || Equipment listed as being A test will be performed using | Equipment listed as being
controlled by a PACS test signals. controlled by a PACS module
module in Table 2.3.3-2 in Table 2.3.3-2 responds to
responds to the state the state requested-by-the-test
requested-by-a-test-signal stgnal and provides drive
and provides drive monitoring signals back to the
monitoring signals back to PACS module. The PACS
the PACS module. The module will protect the
PACS module will protect equipment by terminating the
the equipment by output command upon the
terminating the output equipment reaching the
command upon the requested state.
equipment reaching the
requested state.
5.1 | The components designated | a. Testing will be performed a. The test signal provided in
as Class 1E in Table 2.3.3-2 Lomeomponenhdedonated the normally aligned
are powered from the Class as-ClassHen-Table 2332 division is present at the
1E division as listed in by providing a test signal in respective Class 1E
Table 2.3.3-2 in a normal or each normally aligned components identified in
alternate feed condition. division. Table 2.3.3-2.
b. Testing will be performed b. The test signal provided in
Lomeomponenhdeionnied each division with the
T alternate feed aligned to the
by providing a test signal in divisional pair is present at
each division with the the respective Class 1E
alternate feed aligned to the components identified in
divisional pair. Table 2.3.3-2.
5.2 | Deleted. Deleted. Deleted.
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24.2 Safety Information and Control System
1.0 Description
The safety information and control system (SICS) is provided as a safety-related human
machine interface (HMI) and is specifically designed to provide the operator with the
necessary inventory of controls and indications for the following:
e Mitigation of anticipated operational occurrences (AOO) (main control room
(MCR)).
e Mitigation of postulated accidents (MCR).
e Reach and maintain safe shutdown (MCR and remote shutdown station (RSS)).
e Mitigation of anticipated operational occurrences (AOO) concurrent with a software
common cause failure of the PS (MCR).
e  Mitigation of postulated accidents (PA) concurrent with a software common cause
failure of the PS (MCR).
e Mitigation of severe accidents (MCR).
14.03.05-27|| The SICS provides the following safety-related functions:
e  Manual reactor trip:
e Manual ESF actuation.
e Controlof safety-related systems to reach and maintain safe shutdown.
e Indication of Type A, B, and C PAM variables.
2.0 Arrangement
| 2.1 The location of the SICS equipment is leeated-as listed in Table 2.4.2-1—Safety
Information and Control System Equipment.
2.2 Deleted.-
2.3 Deleted.
24 Physical separation exists between Class 1E SICS equipment and non-Class 1E
equipment.
| 2.5 Physical separation exists between the-Class 1E electrical divisions that power the
controls and indications of the SICS.
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3.0

3.1

4.0

4.1

4.2

14.03.05-27

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Mechanical Design Features

Equipment identified as Seismic Category I in Table 2.4.2-1 can withstand seismic design
basis loads without loss of safety function.

I&C Design Features, Displays and Controls

The capability to transfer control of the SICS from the MCR to the RSS exists in a fire
area separate from the MCR. The transfer switches are each associated with a single

division of the safety-related control and allow transfer of control without entry into the
MCR.

Electrical isolation exists-is provided between the Class 1E electrical divisions that power
the controls and indications of the SICS as listed in Table 2.4.2-1.

Electrical isolation is provided on connections between the safety-related parts of the
SICS and non-Class 1E equipment.

Class 1E SICS equipment listed in Table 2.4.2-1 can perferm-its-safety-function when
subjected to electromagnetic interference (EMI), radio-frequency interference (RFI),
electrostatic discharges (ESD), and power surges.

The SICS provides controls for manual actuation of reactor trip in the MCR and
RSS.Deleted:

Electrical isolation is provided on connections between the RSS and the MCR for the
SICS.

The SICS provides controls/in the MCR for the manual actuation of the ESF functions
listed in Table 2.4.2-2-—Manually Actuated ESF Functions.Deleted-

The SICS‘provides indications of Type A, B, and C PAM variables in the MCR.Deleted-

The SICS provides, in the MCR, manual controls and indications necessary to reach and
maintain safesshutdown following an AOO or PA.Deleted--

The SICS is designed so that safety-related functions required for an anticipated
operational-oceurrence{AOO) or pestulated-aceident{PA} are performed in the presence

of the following:
e Single detectable failures within the SICS.

e Failures caused by the single failure.

e Failures and spurious system actions that cause or are caused by the AOO or PA
requiring the safety function.

Locking mechanisms are provided on the SICS doors in the MCR and RSS. Opened
SICS doors in the RSS are indicated in the MCR.Deleted-
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Table 2.4.2-2—Manually Actuated ESF Functions

Containment Isolation (Stage 1)

Containment Isolation (Stage 2)

CVCS Charging Isolation

CVCS Isolation on Anti-Dilution Mitigation

EDG Actuation

EFWS Actuation

EFWS Isolation

Extra Borating System Isolation

Hydrogen Mixing Dampers Opening

CRACS Isolation and Filtering

Main Feedwater (MFW) Full Load Isolation

Main Steam Isolation

MSRIV Opening

MSRT Isolation

Partial Cooldown Actuation

PSRV Opening

RCP Trip

SG Isolation

SIS Actuation

Turbine Trip

14.03.05-27
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Table 2.4.2-24—Safety Information and Control System

ITAAC (5-6 Sheets)

Inspections, Tests,
Commitment Wording Analyses Acceptance Criteria

4.3 | Electrical isolation is a. Analyses will be performed | a. A test plan existsthat
provided on connections to determine the test provides the test
between the safety-related specification for electrical specification for
parts of the SICS and isolation devices on determining whether a
non-Class 1E equipment. connections between the device is capable of

safety-related parts of the preventing the propagation

SICS and non-Class 1E of credible electrical faults

equipment. on connections between the
safety-related parts of the
SICS and non-Class 1E
equipment.

b. Type tests, analyses, or a b. A report exists-ané
combination of type tests concludes that the Class 1E
and analyses will be isolation devices used
performed on the electrical between the safety-related
isolation devices between parts of the SICS and
the safety-related parts of non-Class 1E equipment.
the SICS and non-Class 1E prevent the propagation of
equipment. credible electrical faults.

c. Inspections will be c. Class 1E electrical isolation
performed on connections devices exist on connections
between the safety-related between the safety-related
parts of the SICS and parts of the SICS and
non-Class 1E equipment. non-Class 1E equipment.

4.4 | Class 1E SICS equipment Type tests or type tests and A-reportexistsand-conchades
listed in Table 2.4.2-1 can analysis efthese-will be that-the-eEquipment identified
perform-its-safety-function performed-for-the-Class1HE as Class 1E in Table 2.4.2-1
when subjected to EMI, RFI, | equipmentlisted-inTFable can perform-itssafety-function
ESD, and power surges. Lot when subjected to EMI, RFI,

ESD, and power surges.

4.5 || Deleted-The SICS provides a. Tests will be performed in a. The reactor trip breakers
controls for manual the MCR using SICS and reactor trip contactors
actuation of reactor trip in controls in the are opened following
the MCR and RSS. MCR .Deleted: manual actuation from SICS

in the MCR.

b. Tests will be performed in b. The reactor trip breakers
the RSS using SICS controls and reactor trip contactors
in the RSS. are opened following

manual actuation from SICS
in the RSS.Deleted:

14.03.05-27

Tier 1

Revision 4—Interim

Page 2.4-35




EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Table 2.4.2-24—Safety Information and Control System

ITAAC (5-6 Sheets)

Inspections, Tests,
Commitment Wording Analyses Acceptance Criteria

4.6 | Electrical isolation is a. Analyses will be performed | a. A test plan existsthat
provided on connections to determine the test provides the test
between the RSS and the specification for electrical specification for
MCR for the SICS. isolation devices on determining whether a

connections between the device is capable of

RSS and the MCR for the preventing the propagation

SICS. of credible electrical faults
on connections between the
RSS and the MCR for the
SICS.

b. Type tests, analyses, or a b. A report exists-ané
combination of type tests concludes that the Class 1E
and analyses will be isolation devices used
performed on the electrical between the RSS and the
isolation devices between MCR for the SICS prevent
the RSS and the MCR for the propagation of credible
the SICS. electrical faults.

| c. Inspections will be c. Class 1E electrical isolation
|14-03-05'27 performed on connections devices exist on connections
between the RSS and the between the RSS and the
MCR for the SICS. MCR for the SICS.

4.7 || The SICS provides controls | Tésts will be performed in the The ESF functions shown in
in the MCR for manual MCR using SICS controls in Table 2.4.2-2 are actuated
actuation of the ESF the MCR. Deleted- following manual actuation
functions listed in Table from SICS in the
2.4.2-2 . Deleted- MCR.Deleted-

4.8 The SICS provides Tests will be performed in the Type A, B, and C PAM
indication of Type A, B, and | MCR using test variables are indicated on SICS
C PAM variables in the signals.Deleted: in the MCR .Deleted-
MCR.Deleted-

4.9 || The SICS provides, in the a. An analysis will be a. A report identifies the
MCR, manual controls and performed.Peleted- manual controls and
indications necessary to indications necessary to
reach and maintain safe reach and maintain safe
shutdown following an AOO shutdown in the MCR
or PA . Deleted- following an AOO or

PA.Deleted:

b. Tests will be performed b. Controls on the SICS in the
using controls on the SICS MCR are verified to be
in the MCR. functional.

c. Tests will be performed in c. Displays on the SICS are
the MCR using test signals. indicated in the MCR.
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e By introducing and varying, a substitute input of the same nature as the measured
variable.

e By cross-checking between channels that bear a known relationship to each other.

e By specifying equipment that is stable and the period of time it retains its calibration
during post-accident conditions.

4.16 Deleted.

4.17 Hardwired disconnects exist between the service unit (SU) and each divisional
monitoring and service interface (MSI) of the SAS. The hardwired disconnects prevent
the connection of the SU to more than a single division of the SAS.

4.18 The SAS performs the automatic functions listed in Table 2.4.4-5—Safety Automation
System Automatic Functions.

[14.03.05-41] Y
4.19 During data communication, the SAS function processors . receive only the pre-defined
\\/ messages for that specific function processor.<Other messages are ignored.

4.20 SAS self-test features are capable of detécting faults consistent with the requirements of
the SAS.

4.21 SAS connections to the SICS aré hardwired for manual grouped controls.

4.22 SAS manual grouped controls and indications are available on the SICS in the MCR.

4.23 Permissive P15 provides operating bypass capability for the following SAS functions:

e  Safety Injection anddeat Removal System - Automatic Trip of LHSI Pump (in RHR
Mode) on' Low Delta Psat.

o  Safety Injection and Heat Removal System - Automatic Trip of LHSI Pump (in RHR
Mode) on Low Loop Level.

5.0 Electrical Power Design Features

5.1 Class HE-SASThe components designated as Class 1E in Table 2.4.4-1 are powered from
a Class 1E division as listed in Table 2.4.4-1 in a normal or alternate feed condition.

6.0 Environmental Qualification

6.1 Components listed as Class 1E in Table 2.4.4-1 can perform their function under normal
environmental conditions, AOQOs, and accident and post-accident environmental
conditions.

6.07.0 System Inspections, Tests, Analyses, and Acceptance Criteria
Table 2.4.4-6 lists the SAS ITAAC.
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Table 2.4.4-6—Safety Automation System ITAAC (11 Sheets)

Inspections, Tests,

Commitment Wording Analyses Acceptance Criteria

4.19 | During data communication, | a. An analysis will be a. A report determines the test
the SAS function processors performed. specification for the SAS
receive only the pre-defined function processors to
messages for that specific verify that only pre-defined
function processor. Other messages for that specific
messages are ignored. function processor and

other messages are ignored.

b. A test will be performed. b. A report concludes that the

SAS function processors
14.03.05-41 receive only the pre-defined
messages for that specific
function processor. Other
messages are ignored.

4.20 | SAS self-test features are a. Analyses willdbe performed | a. A'report identifies the faults
capable of detecting faults to determine the faults that that require detection
consistent with the require detection through through self-test features.
requirements of the SAS. self-test features.

b. Type tests, analyses or a b. A report concludes that the
combination of type tests SAS equipment is capable
and analyses will be of detecting faults required
performed to verify that to be detected by self-test
faults requiring detection features.
through self-test features
are detected by the SAS
equipment.

4.21 SAS connections.to the Inspections will be performed. | SAS connections to the SICS
SICS are hardwired for are hardwired for manual
manual grouped controls. grouped controls.

4.22 | SAS manual grouped a. Inspections will be a. SAS manual grouped
controls and indications are performed. controls and indications are
available on the SICS in the available on the SICS in the
MCR. MCR.

b. Tests will be performed b. SAS equipment is capable
using test signals. of operating manual

grouped control functions
from the SICS in the MCR.
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245 Priority and Actuator Control System

1.0 Description
The priority and actuator control system (PACS) is a safety-related system.

The PACS provides the following safety-related functions:
e Prioritizes actuation requests from I&C systems.

e Performs essential equipment protection.

e Performs drive actuation.

e Performs drive monitoring.

2.0 Arrangement

2.1 The location of the PACS equipment is leeated-as listed in Table 2.4.5-1—Priority and
Actuator Control System Equipment.

2.2 Physical separation exists between the-four-divisions of the PACS as listed in Table
2.4.5-1.

2.3 Physical separation exists between Class 1E PACS equipment and non-Class 1E
equipment.

3.0 Mechanical Design Features

3.1 Equipment identified as Seismic Category I in Table 2.4.5-1 can withstand seismic design
basis loads without loss of safety function.

4.0 I&C Design Features, Displays and Controls 14.03.05-30

4.1 Protection system(PS)|and Diverse Actuation System ( DAS)lsignals received by each
priority module override other signals received by the priority module.

4.2 Electrical isolation is provided on connections between Class 1E PACS equipment and
non-Class 1E equipment.

4.3 Class 1E PACS equipment listed in Table 2.4.5-1 can perform-its-safety-function when
subjected to electromagnetic interference (EMI), radio-frequency interference (RFI),
electrostatic discharges (ESD), and power surges.

4.4 The input wiring from other 1&C systems to the PACS is properly connected.

4.5 The capability for testing of the PACS is provided while retaining the capability of the
PACS to accomplish its safety function. PACS divisions in test are indicated in the
MCR.
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Table 2.4.5-3—Priority and Actuator Control System ITAAC

(5 Sheets)
Inspections, Tests,
Commitment Wording Analyses Acceptance Criteria
3.1 | Equipment identified as a. Type tests, analyses or a a. Tests/analysis reports exist
Seismic Category I in Table combination of type tests and-conclude that the
2.4.5-1 can withstand seismic and analyses will be equipment listed as Seismic
design basis loads without performed on the Category I in Table 2.4.5-1
loss of safety function. equipment listed as can withstand seismic
Seismic Category I in design basis loads without
Table 2.4.5-1 using loss of safety function.
analytical assumptions, or
under conditions, which
bound the Seismic
Category I design
requirements.
b. Inspections will be b.  Inspection reports exist-anéd
performed.of the Seismic conclude that the Seismic
Category I equipment Category I equipment listed
listed in Table 2.4.5-1 to in Table 2.4.5-1 including
verify that the equipment anchorage is installed as
including anchorage is specified per seismic
installed as specified per qualification report (SQDP,
seismic qualification EQDP, or analyses)
report (SODP, EQDP, or requirementsen-the
analyses) req.uirement.seﬂ eeﬁsieme&e&étcawmis_@ @'
4.1 PSsignals received | Fests-A test will be e i el
by each priority module performed using test signals.
override other signals e e signals received by eac
received by the priority poesbed b onel sl priority module override -other
module modules-override—-other signals received by the priority
e modules.
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3.24 Components listed in Table 2.5.4-1 as ASME Code Section III retain pressure boundary
integrity at design pressure.

3.25 Components listed in Table 2.5.4-1 as ASME Code Section III are fabricated, installed,
and inspected in accordance with ASME Code Section III requirements.

4.0 I&C Design Features, Alarms, Displays and Controls

4.1 Displays listed in Table 2.5.4-2 and Table 2.5.4-3 are retrievable-indicated in the main
control room (MCR) and the remote shutdown station (RSS)-as-listedin-Fable 2.54-2

4.2 Controls on the PICS in the MCR and the RSS perform the function listed in Table 2.5.4-
2. Hpme . q 7 inthe MCR and RSS istedin ble 4

|14.03.05—30 |
|

4.3 Equipment listed as being controlled by a priority and actuator control system (PACS)
module in Table 2.5.4-2 responds to the state requested-by—a-test-sienal and provides
drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the
requested state.

5.0 Electrical Considerations

5.1 The EDG control power is provided by the EUPS system from the respective division.

| 52 The components identified-designated as Class 1E in Table 2.5.4-2 are powered from the
Class 1E division listed in Table 2.5.4-2.

53 Each EDG output rating is greater than the analyzed loads assigned in the respective
emergency power supply system (EPSS) division and loads capable of being connected to
the EPSS division through the alternate feed.

5.4 Valves listed in Table 2.5.4-2 fail to the position as shown in Table 2.5.4-2 on loss of
power.

6.0 Equipment and System Performance

6.1 Each EDG is started by a protection system loss of offsite power (LOOP) signal from the
respective EPSS division medium voltage bus.

6.2 Each EDG is started by a protection system safety injection system (SIS) actuation signal.

6.3 Each EDG will start and connect to the respective EPSS division medium voltage bus in
an undervoltage condition concurrent with a SIS actuation signal.

6.4 The EDG lubricating oil system heat exchangers listed in Table 2.5.4-1 have the capacity
to transfer the design heat load to the essential service water system.

6.5 Class 1E valves listed in Table 2.5.4-2 eanperform-the-will function to change position
as listed in Table 2.5.4-1 under system operating conditions.
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Table 2.5.4-4—Emergency Diesel Generator ITAAC

(9 Sheets)

/—{14.03.05-30 |

Inspections, Tests,
Commitment Wording Analyses v Acceptance Criteria

43 Equipment listed as being A test will be performed using | Equipment listed as being
controlled by a PACS module | test signals. controlled by a PACS module
in Table 2.5.4-2 responds to in Table 2.5.4-2 responds to
the state requested-by-a-test the state requested-by-the
stgnal and provides drive stgnal and provides drive
monitoring signals back to monitoring signals back to the
the PACS module. The PACS module. The PACS
PACS module will protect module will protect the
the equipment by terminating equipment by terminating the
the output command upon the output command upon the
equipment reaching the equipment reaching the
requested state. requested state.

5.1 The EDG control power is A test will be performed en The test signal exists in only
provided by the EUPS system | each-EDG-system-by providing | the EDG system under test
from the respective division. | a test signal in only one when a test signal is applied in

division. each EDG system.

5.2 The components identified A test will be performed for The test signal provided in
designated as Class 1E in compeonents-identified-as-Class | each division is present at the
Table 2.5.4-2 are powered ArinTabl 2 42 by respective Class 1E
from the Class 1E division providing a test signal in each | components identified in Table
listed in Table 2.5.4-2. division. 2.54-2.

53 Each EDG output rating is a. An analysis will be a. Analysis concludes each

| greater than the analyzed performed. speetfied-EDG output rating

loads assigned in the is greater than the analyzed

respective EPSS-divisien-and loads assigned in the

londironmnlblo ol e respective EPSS divisions.

conneetedto-the El= and-loads-capablc-of-being
shbomaadbetoe

b. A test will be performed. b. Each instaled-EDG

provides an output power
capacity greater than the
analyzed loads.

5.4 Valves listed in Table 2.5.4-2 | Tests Festinewill be Following the-loss of power,
fail to the position as shown | performed-ferthe-valvestisted | the valves listed in Table
in Table 2.5.4-2 on loss of T 2.5.4-2 fail to the position as
power. sosione el o Lo o shown in Table 2.5.4-2.

e,
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2.3 Physical separation exists between the CRACS air intake, iodine filtration, air
‘ recirculation, and air conditioning trains as listed in Table 2.6.1-1.

3.0 Mechanical Design Features
3.1 Deleted.
3.2 Class 1E dampers Equipmentlisted in Table 2.6.1-1 will ean-perform-the-function to

change position as listed in Table 2.6.1-1 under system operating conditions.

33 Components identified as Seismic Category I in Table 2.6.1-1 can withstand seismic
design basis loads without a loss of the function listed in Table 2.6.1-1.

34 Components listed in Table 2.6.1-1 as ASME AG-1 Code are designed in accordance
with ASME AG-1 Code requirements.

3.5 Components listed in Table 2.6.1-1 as ASME AG-1-Code are fabricated in accordance
with ASME AG-1 Code requirements, including welding requirements.

| 3.6 Components listed in Table 2.6.1-1 as ASME AG-1 Code are installed, inspected and

tested in accordance with ASME AG-1 Code requirements.

4.0 Displays and Controls

4.1 Displays listed in Table 2.6.1-2—Main Control Room Air Conditioning System

Equipment 1&C and Electrical Design, are retrievable-indicated in the main control room
(MCR) and the remote shutdown station (RSS)-astisted-inTable 2.6-1-2.

4.2 Controls on the PICS in theMCR and the RSS perform the function listed in Table 2.6.1-

14.03.05-30

43 Equipment listed as being controlled by a priority and actuator control system (PACS)

module in Table 2.6.1-2 responds to the state requested-by-a-test-signal and provides
drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the

requested state.

5.0 Electrical Power Design Features

5.1 The equipment designated as Class 1E in Table 2.6.1-2 are powered from the Class 1E
division as listed in Table 2.6.1-2 in a normal or alternate feed condition.

5.2 Deleted.

6.0 Equipment and System Performance

6.1 The CRACS maintains a positive pressure in the CRE area relative to the outside

environment and adjacent areas, while operating in a design basis accident alignment.

6.2 Upon receipt of a containment isolation signal (CIS), the iodine filtration train will start
automatically, outside air supply to the CRE area is diverted through the iodine filtration
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Table 2.6.1-3—Main Control Room Air Conditioning System

ITAAC (7 Sheets) 14.03.05-30

Inspections, Tests,
Commitment Wording Analyses \Z Acceptance Criteria
43 Equipment listed as being | A test will be performed using | Equipment listed as being
controlled by a PACS a test signal. controlled by a PACS module
module in Table 2.6.1-2 in Table 2.6.1-2 responds to
responds to the state the state requested by-a-test
requested-by-a-testsignal stgnal and provides drive
and provides drive monitoring signals back to the
monitoring signals back to PACS module. The PACS
the PACS module. The module will protect the
PACS module will protect equipment by terminating the
the equipment by output command upon the
terminating the output equipment reaching the
command upon the requested state.
equipment reaching the
requested state.
5.1 The components . Testing will be performed | a. The test signal provided in
designated as Class 1E in forthc-eomponents the normally aligned
Table 2.6.1-2 are powered destgnated-as-ClassHin division is present at the
from the Class 1E division TFable2.6-1-2-by providing respective Class 1E
as listed in Table 2.6.1-2 in a test signal in each components identified in
a normal or alternate feed normally aligned division. Table 2.6.1-2.
condition. . Testing will be performed | b. The test signal provided in
ot ApoRenRts each division with the
destgnatedas-ClassHe-in alternate feed aligned to the
Fable 2.6-1-2-by providing divisional pair is present at
a test signal in each the respective Class 1E
division with the alternate components identified in
feed aligned to the Table 2.6.1-2.
divisional pair.
5.2 Deleted. Deleted. Deleted.
6.1 The CRACS maintains a A tests will be performed-te The c2mmen o —hethe
positive pressure in the sep b the 00 CRACS maintains a positive
CRE area relative to the rRaintains-a-pesitivepressure | pressure of greater than or
outside environment and inthe CRE-arearelative to-the | equal to 0.125 inches water
adjacent areas, while e s enend gauge in the CRE area relative
operating in a design basis | adjacent-areas—while-eperating | to the outside environment and
accident alignment. frmeedeien Lol nenid o adjacent areas, while operating
shemaend, in a design basis accident
alignment.
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33 Components identified as Seismic Category I in Table 2.6.3-1 can withstand seismic
design basis loads without a loss of the function listed in Table 2.6.3-1.

34 Components listed in Table 2.6.3-1 as ASME AG-1 Code are designed in accordance
with ASME AG-1 Code requirements.

3.5 Components listed in Table 2.6.3-1 as ASME AG-1 Code are fabricated in accordance
with ASME AG-1 Code requirements, including welding requirements.

| 3.6 Components listed in Table 2.6.3-1 as ASME AG-1 Code are installed, inspected and

tested in accordance with ASME AG-1 Code requirements.

4.0 Displays and Controls

4.1 Displays listed in Table 2.6.3-2—Annulus Ventilation System Equipment 1&C and

Electrical Design, are retrievable-indicated in the maincontrol room (MCR) and the
remote shutdown station (RSS)-as-tisted-in-Table 2.63-2.

4.2 Controls on the PICS in the MCR and the RSS perform the functlon listed in Table 2.6.3-

14.03.05-30

4.3 Equipment listed as being controlled by a priority and actuator control system (PACS)

module 1 Table 2.6.3-2 responds to the state requested-by-a-test-stgnat and provides
drive monitoring signals back to‘the.PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the

requested state.

5.0 Electrical Power Design Features

5.1 The equipment designated as Class 1E in Table 2.6.3-2 are powered from the Class 1E
division as listed in Table 2.6.3-2 in a normal or alternate feed condition.

5.2 Deleted.

6.0 Environmental Qualifications

6.1 Components designated as harsh environment in Table 2.6.3-2;-thatare-designated-as

harsh-envirenment- will perform the function listed in Table 2.6.3-1 under normal
environmental conditions, containment test conditions, anticipated operational
occurrences, and accident and post-accident environmental conditions.in-the

7.0 Equipment and System Performance

7.1 The AVS provides a negative pressure between the inner and outer containment shells
during postulated accidents.

7.2 Upon receipt of containment isolation signal, the following actions occur automatically:

e I[solation of the normal operation train by closing the isolation dampers listed in
Table 2.6.3-1 for Normal Operation Train.
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Table 2.6.3-3—Annulus Ventilation System ITAAC

(4 Sheets)
Inspections, Tests,
Commitment Wording Analyses Acceptance Criteria
4.1 Displays listed in Table a. Tests will be performed in a. Fhe-dDisplays listed in
2.6.3-2 are retrievable the MCR using test Table 2.6.3-2 are indicated
indicated in the MCR and signals.Fests-will-be sebeineeteie e o e
the-RSS-as listed-inTable porlommed o e MCR-can-beretrieved-in the
2632, pebebee ol o Dl MCR.
Lol o the MCR
b. Tests will be performed in b. Fhe-dDisplays listed in
the RSS using test Table 2.6.3-2 are indicated
signals. Fests-will-be e
pertormed-for-the RES-ean-beretrieved-in the
pobhee il o D RSS.
o] 1 the RS as listed
4.2 Controls on the PICS in a. Test will be performed for a. Fhe-eControls on the PICS
the MCR and the RSS the-existence-of control in the MCR perform the
perform the function listed stgnalsfrem-using controls function listed in Table
in Table 2.6.3-2.Centrels on the PICS in the MCR-te 2.6.3- 2 bemeinthe—d
b. Test will be performed for b. Fhe-eControls on the PICS
the-existence-of-control in the RSS perform the
stgnalsfrem-using controls function listed in Table
14.03.05-30 on the PICS in the RSS-te 2.6.3-2-as beinginthe RSS
43 Equipment listed as A test will be performed using | Equipment listed as being
controlled by a PACS test signals. controlled by a PACS module
module in Table 2.6.3-2 in Table 2.6.3-2 responds to the
responds to the state state requested by-thetest
requested-by-a-test-signal stgnal and provides drive
and provides drive monitoring signals back to the
monitoring signals back to PACS module. The PACS
the PACS module. The module will protect the
PACS module will protect equipment by terminating the
the equipment by output command upon the
terminating the output equipment reaching the
command upon the requested state.
equipment reaching the
requested state.
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e Confines the volume of the containment by maintaining negative pressure and
removing iodine released in the event of a fuel handling accident in the Reactor

Building.
2.0 Arrangement
2.1 The functional arrangement of the SBVS is as shown on the following figures:

e Figure 2.6.6-1—Safeguard Building Controlled-Area Ventilation System Air Supply
Functional Arrangement.

e Figure 2.6.6-2—Safeguard Building Controlled-Area Ventilation System Exhaust Air
Functional Arrangement.

2.2 The location of the SBVS equipment is as listed in Table 2.6.6-1—Safeguard Building
Controlled-Area Ventilation System Equipment Mechanical Design.

Building as listed in Table 2.6.3-1.

‘ 2.3 Physical separation exists between the-SBVS iodine filtration trains located in the Fuel

3.0 Mechanical Design Features
3.1 Deleted.

change position as listed in Table 2.6.6<1 under system operating conditions.

‘ 3.2 Class 1E dampers Equipmentlisted in Table 2.6.6-1 will ean-perform-the-function to

33 Components identified as Seismic Category I in Table 2.6.6-1 can withstand seismic
design basis loads without a loss. of the function listed in Table 2.6.6-1.

34 Components listed in Table 2.6.6-1 as ASME AG-1 Code are designed in accordance
with ASME AG-1 Code requirements.

3.5 Components listed in Table 2.6.6-1 as ASME AG-1 Code are fabricated in accordance
with ASME AG-1 Code requirements, including welding requirements.

| 3.6 Components listed in Table 2.6.6-1 as ASME AG-1 Code are installed, inspected and

tested in accordance with ASME AG-1 Code requirements.

4.0 Displays and Controls

4.1 Displays listed in Table 2.6.6-2—Safeguard Building Controlled-Area Ventilation

System Equipment I&C and Electrical Design, are retrievable-indicated in the main
control room (MCR) and the remote shutdown station (RSS)-astisted-inFable 2-6-6-2.

4.2 Controls on the PICS in the MCR and the RSS perform the ﬁmctlon listed in Table 2. 6 6-

43 Equipment listed as being controlled by a priority and actuator control system (PACS)
| module in Table 2.6.6-2 responds to the state requested-by-a-testsignal and provides |

14.03.05-30
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14.03.05-30

drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the
requested state.

5.0 Electrical Power Design Features

5.1 The equipment designated as Class 1E in Table 2.6.6-2 are powered from the Class 1E
division as listed in Table 2.6.6-2 in a normal or alternate feed condition.

5.2 Deleted.

6.0 Environmental Qualifications

6.1 Components designated as harsh environment in Table 2.6.6-2;-thatare-designated-as
harsh-envirenment; will perform the function listed in Table 2.6.6-1 under normal
environmental conditions, containment test conditionssanticipated operational
occurrences, and accident and post-accident environmental conditions.in-the

6.2 Deleted.

7.0 Equipment and System Performance

7.1 Upon receipt of a containment isolation signal, the SBVS maintains a negative pressure
in the hot mechanical rooms of the Safeguard Buildings relative to the adjacent areas.

7.2 Deleted.

7.3 Upon receipt of a high radiation signal in the FB, both SBVS iodine filtration trains start
automatically, the isolation dampers open, and the accident air is directed through the
SBVS iodine filtration trains.

7.4 Upon receipt of a containment isolation signal, the SBVS is isolated from the SBVSE and
NAVBS by automatically closing the air supply and exhaust isolation dampers, both
SBVS iodine filtration trains start automatically, and the FB and SB exhaust air is
directed through the iodine filtration trains to maintain a negative pressure inside the FB
and hot mechanical area of the SB.

7.5 The SBVS provides recirculation cooling to maintain design temperatures in the hot
mechanical rooms in the Safeguard Buildings, while operating in a design basis accident
alignment.

8.0 Inspections, Tests, Analyses and Acceptance Criteria
Table 2.6.6-3 lists the SBVS ITAAC.
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‘ Table 2.6.6-3—Safeguard Building Controlled-Area
Ventilation System ITAAC (7 Sheets) 14.03.05-30

Inspections, Tests,

Commitment Wording Analyses ’é Acceptance Criteria
4.3 | Equipment listed as being A test will be performed using | Equipment listed as being
controlled by a PACS test signals. controlled by a PACS module
module in Table 2.6.6-2 in Table 2.6.6-2 responds to the
responds to the state state requested-by-thetest
requested-by-a-testsienal stgnal and provides drive
and provides drive monitoring signals back to the
monitoring signals back to PACS module. The PACS
the PACS module. The module will protect the
PACS module will protect equipment by terminating the
the equipment by output command upon the
terminating the output equipment reaching the
command upon the requested state.

equipment reaching the
requested state.

5.1 | The components designated | a. Testing will be performed a. The test signal provided in
as Class 1E in Table 2.6.6-2 for-the-compenents the normally aligned
are powered from the Class desion <o ~Class = division is present at the
1E division as listed in Fable2:6-.6-2-by providing respective Class 1E
Table 2.6.6-2 in a normal or a test signal in each components identified in
alternate feed condition. normally aligned division. Table 2.6.6-2.
b. Testing will be performed b. The test signal provided in
Lome o poneRts each division with the
cepiemeted o Dl L i alternate feed aligned to the
Fable 2.6.6-2-by providing divisional pair is present at
a test signal in each division the respective Class 1E
| with the alternate feed components identified in
aligned to the divisional Table 2.6.6-2.
pair.
5.2 | Deleted. Deleted. Deleted.
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e Figure 2.6.7-4—Electrical Division of Safeguard Building Ventilation System
Division 2 and Division 3 Air Supply and Exhaust Functional Arrangement.

2.2 The location of the SBVSE equipment is as listed in Table 2.6.7-1—Electrical Division
of Safeguard Building Ventilation System Equipment Mechanical Design.

2.3 Physical separation exists between the-safety—related-trains-divisions of the SBVSE as
listed in Table 2.6.7-1.

3.0 Mechanical Design Features

3.1 Deleted.

3.2 Class 1E dampers Equipment-listed in Table 2.6.7-1 will ean-perform-the-functions to
change position as listed in Table 2.6.7-1 under system operating conditions.

33 Components identified as Seismic Category I in Table 2.6.7-1 can withstand seismic
design basis loads without a loss of the function listed in Table 2.6.7-1.

34 Components listed in Table 2.6.7-1 as ASME AG-1 Code are designed in accordance
with ASME AG-1 Code requirements.

3.5 Components listed in Table 2.6.7-1 as ASME AG-1 Code are fabricated in accordance
with ASME AG-1 Code requirements, including welding requirements.

3.6 Components listed in Table 2.6.7-1 as ASME AG-1 Code are installed, inspected and
tested in accordance with ASME AG-1 Code requirements.

4.0 Displays and Controls

4.1 Displays listed-in Table 2.6.7-2—Electrical Division of Safeguard Building Ventilation
System Equipment I&C and Electrical Design, are retrievable-indicated in the main
control room (MCR) and the remote shutdown station (RSS)-as-listed-in-Fable 2.6:7-2.

4.2 Controls on the PICS in the MCR and the RSS perform the function listed in Table 2.6.6-

- 2 e SBVSE w mer et R
.14'03'05'30 -

4.3 Equipment listed as being controlled by a priority and actuator control system (PACS)
module 1n Table 2.6.7-2 responds to the state requested-by-a-test-stgnat and provides
drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the
requested state.

5.0 Electrical Power Design Features

5.1 The equipment designated as Class 1E in Table 2.6.7-2 are powered from the Class 1E
division as listed in Table 2.6.7-2 in a normal or alternate feed condition.

52 Deleted.
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Table 2.6.7-3—Electrical Division of Safeguard Building

Ventilation System ITAAC (5 Sheets)

14.03.05-30

Commitment Wordin

Inspections, Tests,
Analyses

Acceptance Criteria

4.3 || Equipment listed as Tests will be performed using | Equipment listed as being
controlled by a PACS test signals. controlled by a PACS module
module in Table 2.6.7-2 in Table 2.6.7-2 responds to
responds to the state the state requested-by-the-test
requested-by-atestsignal and stenal and provides drive
provides drive monitoring monitoring signals back to the
signals back to the PACS PACS module. The PACS
module. The PACS module module will protect the
will protect the equipment by equipment by terminating the
terminating the output output command upon the
command upon the equipment reaching the
equipment reaching the requested state.
requested state.

5.1 | The components designated | a. Testing will.be performed | a. The test signal provided in
as Class 1E in Table 2.6.7-2 torthe-comper. i the normally aligned
are powered from the Class desopatedas Cle L in division is present at the
1E division as listed in Table Fable 2-6:7-2 by providing respective Class 1E
2.6.7-2 in a normal or a test signal in each components identified in
alternate feed condition. normally aligned division. Table 2.6.7-2.

b. Testing will be performed | b. The test signal provided in
{- —the-econ onents each division with the
designated-as-ClassHE-in alternate feed aligned to the
Fable 2-6-7-2-by providing divisional pair is present at
a test signal in each the respective Class 1E
division with the alternate components identified in
feed aligned to the Table 2.6.7-2.
divisional pair.

5.2 | Deleted. Deleted. Deleted.
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4.0 Displays and Controls

4.1 Displays listed in Table 2.6.8-3—Containment Ventilation System Equipment 1&C and
Electrical Design are retrievable-indicated in the main control room (MCR) and the
remote shutdown station (RSS)-as-listed-in-Table 2.6:8-3.

4.2 Controls on the PICS in the MCR and the RSS perform the functron listed in The-€BVS
[14.03.05-30 : at-a : are-a in-Table 2.6.8-3.

43 Equipment listed as being controlled by a priority and actuator control system (PACS)
module in Table 2.6.8-3 responds to the state requested-by-a-test-signal and provides
drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the
requested state.

4.4 Dclcted. The-EBVS-provides-containment-pressurc-indication:

5.0 Electrical Power Design Features

5.1 The equipment designated as Class 1E in Table 2.6.8-3 are powered from the Class 1E
division as listed in Table 2.6.8-3 in a normal or alternate feed condition.

5.2 Deleted.

6.0 Environmental Qualifications

6.1 Components designatedas harsh environment in Table 2.6.8-3-thatare-designated-as
harsh-environment; will perform the function listed in Tables 2.6.8-1 and 2.6.8-2 under
normal environmental conditions, containment test conditions, anticipated operational
occurrences, and aceident and post-accident environmental conditions.in-the

7.0 Equipment and System Performance

7.1 The CBVS low flow purge exhaust subsystem exhausts through a CBVS iodine filtration
train.

7.2 Containment isolation valves listed in Table 2.6.8-1 close within the containment
isolation response time following initiation of a containment isolation signal.

8.0 Inspections, Tests, Analyses and Acceptance Criteria (ITAAC)

Table 2.6.8-4 lists the CBVS ITAAC.

Tier 1 Revision 4—Interim Page 2.6-110



Fh

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Table 2.6.8-4—Containment Building Ventilation System

ITAAC (6 Sheets)

Inspections, Tests,
Commitment Wording Analyses Acceptance Criteria
4.1 | Displays listed in Table a. Tests will be performed in | a. Fhe-dDisplays listed in
2.6.8-3 are retrievable the MCR using test signals. Table 2.6.8-3 are
indicated in the MCR and indicated as-being
RSS-as-histedin-Table retrievedinthe MCRcan
2.6:8-3, beretrieved-in the MCR.

b. Tests will be performed in | b. Fhe-dDisplays listed in
the RSS using test Table 2.6.8-3 are
signals. Fests-wil-be indicated as-being
pebaemned o e posieed e o e
ool e e beretrieved-in the RSS.

i .

]iFSS Listecift Tabl

4.2 | Controls on the PICS in the a. Tests will be performed a. The-eControls on the

MCR and the RSS perform using controls onthe PICS PICS in the MCR perform
the function listedCentrols in thee MCR. the function listed in
e e Table 2.6.8-3-as-beingin
RSS-as-identified in Table the- MCR-existin-the
2.6.8-3. MER.

b. Tests will be performed b. The<Controls on the
using controls on the PICS PICS in the RSS perform
in the RSS . Tests-will-be the function listed in
portsmmedtontherenes Table 2.6.8-3-as-being-in
MCR-and-the RSS-to-the

. Listed i Tabl
4.3 | Equipment listed as being Tests will be performed using | Equipment listed as being

controlled by a PACS module | test signals. controlled by a PACS module
in Table 2.6.8-3 responds to in Table 2.6.8-3 responds to
the state requested-by—a-test the state requested-by-the
stgnal and provides drive stgnal and provides drive
monitoring signals back to monitoring signals back to
the PACS module. The the PACS module. The
PACS module will protect PACS module will protect
the equipment by terminating the equipment by terminating
the output command upon the the output command upon the
equipment reaching the equipment reaching the
requested state. requested state.

14.03.05-30
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e Figure 2.6.9-4—Emergency Power Generating Building Ventilation System
Functional Arrangement, Division 4.

2.2 The location of the EPGBVS equipment is as listed in Table 2.6.9-1—Emergency Power
Generating Building Ventilation System Equipment Mechanical Design.

2.3 Physical separation exists between the-four-divisions of the EPGBVS as listed in Table
2.6.9-1.

3.0 Mechanical Design Features

3.1 Deleted.

3.2 Class 1E dampers Equipment-listed in Table 2.6.9-1 will ean-perform-the-function_to

change position as listed in Table 2.6.9-1 under system operating conditions.

33 Components identified as Seismic Category I in Table 2.6.9-1 can withstand seismic
design basis loads without a loss of the function listed in Table 2.6.9-1.

34 Components listed in Table 2.6.9-1 as ASME AG-1 Code are designed in accordance
with ASME AG-1 Code requirements.

3.5 Components listed in Table 2.6.9-1 as ASME AG-1 Code are fabricated in accordance
with ASME AG-1 Code requirements, including welding requirements.

3.6 Components listed in Table 2.6.9-1 as ASME AG-1 Code are installed, inspected and
tested in accordance with ASME AG-1 Code requirements.

4.0 Displays and Controls

4.1 Displays listed in Table 2.6.9-2—Emergency Power Generating Building Ventilation

System Equipment I&C and Electrical Design, are retrievable-indicated in the main
control room (MCR) and the remote shutdown station (RSS)-as-listed-in-Fable 2.6:9-2.

4.2 Controls on the PICS in the MCR and the RSS perform the functionFhe ERGBVS
equipment-controls-are provided-in-the MCR-and RSS-as listed in Table 2.6.9-2.
|14.03.05—30 |
4.3 Equipment listed as being controlled by a priority and actuator control system (PACS)
module 1n Table 2.6.9-2 responds to the state requested-by-a-test-stgnat and provides
drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the
requested state.
5.0 Electrical Power Design Features
5.1 The equipment designated as Class 1E in Table 2.6.9-2 are powered from the Class 1E
division as listed in Table 2.6.9-2 in a normal feed condition.
5.2 Motor operated dampers listed in Table 2.6.9-2 fail to the position as shown in Table

2.6.9-2 on loss of power.
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Table 2.6.9-3—Emergency Power Generating Building
Ventilation System ITAAC (3 Sheets)

Commitment Wording

Inspections, Tests,
Analyses

Acceptance Criteria

the RSS using test

Table 2.6.9-2 are indicated

signals.Fests-witl-be semb i ed e
sestomnnadbon the Lt feanberetriecadin the
retricve-abihbh-ofthe RSS.

Lisplavs inthe MCR and

dre il e e ekl

4.2 | Controls on the PICS in the | a. Tests will be performed a. ThecControls on the PICS
MCR and the RSS perform using controls on the PICS in the MCR perform the
the function Centrels-exist in the MCR. function listed in Table
fathe s e T s 2.6.9-2-as-being-inthe MCR
listed in Table 2.6.9-2. cessiiath e O

b. Tests will be performed b. Fhe-<Controls on the PICS
using controls'on the PICS in the RSS perform the
in the RSS . Festwillbe function listed in Table
pephopedtonthe o demee 2.6.9-2-asbeing-inthe RSS
14.03.05-30 | of control signalsfrom-the existin-the RSS
MRy Hher o othe
. Lidlod in Tabl

4.3 || Equipment listed as being A test will be performed using | Equipment listed as being
controlled by a PACS test signals. controlled by a PACS module
module in Table 2.6.9-2 in Table 2.6.9-2 responds to the
responds to the state state requested-by-the-test
requested-by-a-testsignal stgnal and provides drive
and provides drive monitoring signals back to the
monitoring signals back to PACS module. The PACS
the PACS module. The module will protect the
PACS module will protect equipment by terminating the
the equipment by output command upon the
terminating the output equipment reaching the
command upon the requested state.
equipment reaching the
requested state.

5.1 | The components designated | Testing will be performed fer The test signal provided in the
as Class 1E in Table 2.6.9-2 | the-components-designated-as normally aligned division is
are powered from the Class | ClassHinTFable 2692 by present at the respective Class
1E division as listed in providing a test signal in each 1E components identified in
Table 2.6.9-2 in a normal normally aligned division. Table 2.6.9-2.
feed condition.

5.2 | Motor operated dampers Tests Festing-will be Following loss of power, the
listed in Table 2.6.9-2 fail to | performed-for-the-metor motor operated dampers listed
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3.5

4.0

4.1

14.03.05-30

Components listed in Table 2.6.13-1 as ASME AG-1 Code are fabricated in accordance
with ASME AG-1 Code requirements, including welding requirements.

Components listed in Table 2.6.13-1 as ASME AG-1 Code are installed, inspected and
tested in accordance with ASME AG-1 Code requirements.

Displays and Controls

Displays listed in Table 2.6.13-2—Essential Service Water Pump Building Ventilation
System Equipment I&C and Electrical Design, are retrievable-indicated in the main
control room (MCR) and the remote shutdown station (RSS)-as-listed-in-Table 2.613-2.

Controls on the PICS in the MCR and the RSS perform the function The ESWPBVS
equipment-controls-are provided-in-the MCR-and RSS-as-listed in Table 2.6.13-2.

Equipment listed as being controlled by a priority and actuator control system (PACS)

module in Table 2.6.13-2 responds to the state requested-by-a-test-signal and provides
drive monitoring signals back to the PACS module. The PACS module will protect thef
equipment by terminating the output command.upon the equipment reaching the

requested state.

5.0 Electrical Power Design Features

5.1 The equipment designated as Class 1E in Table 2.6.13-2 are powered from the Class 1E
division as listed in Table 2.6.13-2 in a normal feed condition.

6.0 Equipment and System Performance

6.1 The ESWPBYVS provides recirculation cooling to maintain design temperatures in the
Essential Service Water Pump Buildings, while operating in a design basis accident
alignment.

7.0 Inspections, Tests, Analyses and Acceptance Criteria
Table 2.6.13-3 lists the ESWPBVS ITAAC.
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Table 2.6.13-3—Essential Service Water Pump Building
Ventilation System ITAAC (3 Sheets)

Commitment Wording

Inspections, Tests,
Analyses

Acceptance Criteria

b. Tests will be performed in

the RSS using test Table 2.6.13-2 are indicated
signals.Fests-will-be as-beingretricved-in-the
petemed b e Lt feanberetriecadin the
popmese sl s e RSS.

. .
}Efé 3]. ! in Tabl

b. Fhe-dDisplays listed in

4.2

Controls on the PICS in the

. Tests will be performed

MCR and the RSS perform using controls on the PICS in the MCR perform the
the function Centrels-exist in the MCR. function listed in Table
inthe MCR-and-the RSS-as 2.6.13-2-as-being-in-the
listed in Table 2.6.13-2. MER existin-the MCR,

. Tests will be performed

using controls on thé PICS

in the RSS . Festwill be function listed in Table
pettorn e heexdse e 2.6.13-2-as-being-inthe RSS
: b cionale | ot o the RSS.
MCR-and-the RSS-to-the
|14.03.05-30 }—\/ ; . .
2o smment dedinlalble

a. The<cControls on the PICS

b. The<Controls on the PICS
in the RSS perform the

4.3 || Equipment listed as being A test will be performed using | Equipment listed as being
controlled by a PACS test signals. controlled by a PACS module
module in Table 2.6.13-2 in Table 2.6.13-2 responds to
responds to the'state the state requested by-the-test
requested-by-a-testsignal stenal and provides drive
and provides drive monitoring signals back to the
monitoring signals back to PACS module. The PACS
the PACS module. The module will protect the
PACS module will protect equipment by terminating the
the equipment by output command upon the
terminating the output equipment reaching the
command upon the requested state.
equipment reaching the
requested state.

5.1 | The components designated | Testing will be performed for The test signal provided in the
as Class 1E in Table the-components-designated-as | normally aligned division is
2.6.13-2 are powered from Sl i b le 2 6 13 0 by present at the respective Class
the Class 1E division as providing a test signal in each 1E components identified in
listed in Table 2.6.13-2 ina | normally aligned division. Table 2.6.13-2.
normal feed condition.
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3.18 Components listed in Table 2.7.1-1 as ASME Code Section III are fabricated, installed,
and inspected in accordance with ASME Code Section III requirements.

3.19 Containment isolation valves are located close to containment penetrations.
4.0 I&C Design Features, Displays and Controls
4.1 Displays listed in Table 2.7.1-2—Component Cooling Water System Equipment [&C and
Electrical Design are retrievable-indicated in the main control room (MCR) and the
remote shutdown station (RSS)-astisted-in-TFable 2.71-2.
4.2 Controls on the PICS in the MCR and the RSS perform the functlon Fhe CEWS
4.3 Equipment listed as being controlled by a priority and actuator control system (PACS)
module in Table 2.7.1-2 responds to the state requested-by-a-test-signal and provides
drive monitoring signals back to the PACS module.<The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the
requested state.
4.4 An interlock for the CCWS low flow condition automatically opens the low head safety
injection (LHSI)/residual heat removal (RHR) heat exchanger (HX) inlet valve.
| 4.5 An interlock for the CCWS surge tank level of MIN3 automatically isolates the
associated train common header switchover valves.
| 4.6 An interlock for the CCWS surge tank level of MIN4 automatically trips the associated
CCWS pump and unlocks the common header switchover function to allow restoration of
flow to the common users.
4.7 An interlock forthe CCWS low surge tank level of MIN2 and-aflow-rate-difference
between-the-supply-andreturn-the supply flow rate to frem-the Nuclear Auxiliary
Building (NAB) and the Radioactive Waste Building (RWB) is greater than the flow rate
from NAB and RWB automatically isolates the non-safety-related branch.
4.8 Less-An interlock for the loss of one CCWS train initiates an automatic switchover to
allow cooling of the common ‘a’ and/or ‘b’ headers.
4.9 Deleted.
4.10 An interlock for the CCWS train separation to RCP thermal barriers requires CIVs
associated with one common header to be closed before the other common header CIVs
can be opened GGWS—ePam—sepamﬁeﬂ%e—RGll&ﬂmal—bamers—fs—mammmed—by
4.11 An interlock for the Manual-erautematie-actuation of a CCWS pump, either
automatically or manually-autematieatly actuates the corresponding ESWS pump.
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Table 2.7.1-3—Component Cooling Water System ITAAC (10

Sheets)

Inspections, Tests,

Commitment Wording Analyses Acceptance Criteria
4.1 | Displays listed in Table a. Tests will be performed in a. The-dDisplays listed in
2.7.1-2 are indicated existor the MCR using test signals. Table 2.7.1-2 are indicated
can-beretrieved-in the MCR as being retrieved in the
and the-RSS-asidentifiedin MCR-can-beretrieved-in the
Table 2712 MCR.
b. Tests will be performed in b. The-dDisplays listed in
the RSS using test Table 2.7.1-2 are indicated
signals. Festswil-be sl sbae e ntiaed e
performed-for-the RSS canberetrieved-in the
prieenlilie s o Db RSS.
o] L the MCT ]
RSS-aslisted-inTable
4.2 | Controls on the PICS in the a. Tests will be ‘performed a. TheeControls on the PICS
MCR and the RSS perform using controls on the PICS in the MCR perform the
the function Centrols-existin in the MCR. function listed in Table
the MCR-and-the RSS-as 2702 b a0
identified-in Table 2.7.1-2. existinthe MCR.
b. Tests will be performed b. The-eControls on the PICS
using controls on the PICS in the RSS perform the
in the RSS.Festswill-be function listed in Table
et e the et pepes 2.7 1 2ssbeinsinthe BU0
MER-and-the RSSto-the
[14.03.05-30 I_\/ equipmentlisted-inTable
4.3 | Equipment listed as being Deleted. Equipment listed as being
controlled by a PACS controlled by a PACS module
module in Table 2.7.1-2 in Table 2.7.1-2 responds to the
responds to the state state requested-by-the-test
requested-by-a-testsienal and stenal and provides drive
provides drive monitoring monitoring signals back to the
signals back to the PACS PACS module. The PACS
module. The PACS module module will protect the
will protect the equipment by equipment by terminating the
terminating the output output command upon the
command upon the equipment reaching the
equipment reaching the requested state.
requested state.
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3.5

Pressure boundary welds on components listed in Table 2.7.5-1 as ASME Code Section
111 are-inaceordance-withmeet ASME Code Section III non-destructive examination
requirements.

3.6 Components listed in Table 2.7.5-1 as ASME Code Section III retain their pressure
boundary integrity at their design pressure.

3.7 Components listed in Table 2.7.5-1 as ASME Code Section III are fabricated, installed,
and inspected in accordance with ASME Code Section III requirements.

3.8 Containment isolation valves are located close to containment penetrations.

39 FWDS piping between containment isolation valves is reconciled in accordance with an
ASME Code Section III Design Report.

3.10 FWDS piping between containment isolation valves isfabricated, installed and inspected
in accordance with ASME Code Section I1I requirements.

3.11 Pressure boundary welds in FWDS piping between containment isolation valves meet
ASME Code Section III non-destructive examination requirements.

3.12 FWDS piping between containment isolation valves retains pressure boundary integrity at
design pressure.

4.0 I&C Design Features, Displays and Controls

4.1 Displays listed in Table2.7.5-2—Fire Water Distribution System Equipment 1&C and
Electrical Design are #etrievable-indicated in the main control room (MCR) and the
remote shutdown station (RSS)-astisted-inFable 2.7.5-2.

4.2

14.03.05-30

Controls on the-PICS in the MCR and the RSS perform the function The EWDS
£ are-p 3 R as-listed in Table 2.7.5-2.

43 Equipment listed as being controlled by a priority and actuator control system (PACS)
module in Table 2.7.5-2 responds to the state requested-by-a-test-signal and provides
drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the
requested state.

4.4 The as-builtlocation of the fire water distribution system_equipment is consistent with the
post-fire safe shutdown analysis.

5.0 Electrical Power Design Features

5.1 The components designated as Class 1E in Table 2.7.5-2 are powered from the Class 1E
division as listed in Table 2.7.5-2 in a normal or alternate feed condition.

5.2 Valves listed in Table 2.7.5-2 fail as-is on loss of power.
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Table 2.7.5-3—Fire Water Distribution System ITAAC (5

Sheets)

Commitment Wording

Inspections, Tests,
Analyses

Acceptance Criteria

b. Tests will be performed in
the RSS using test

b. Fhe-dDisplays listed in
Table 2.7.5-2 are indicated

signals. Fests-will-be as-beingretricved-in-the
oo e banihe Pt eanberetriecedin the
bl il o Uil e Lo RSS.
in-the MCR-orthe RSS-as
4.2 Controls on the PICS in the | a. Tests will be performed a. Fhe-eControls on the PICS
MCR and the RSS perform using controls on the PICS in the MCR perform the
the function The FWDS in the MCR. function listed in Table
R 2,752 et inthe
the-RSS-as-listed in Table
2.7.5-2.
b. Tests will be performed b. FheeControls on the PICS
using eontrols on the PICS in the RSS perform the
in the RSS. Fests-will-be function listed in Table
pertera den 0! 2.7.5-2n bt inthe 200
[14.03.05-30 |~ the'RSS-to-the equipment
43 Equipment listed as being | Actest will be performed using | Equipment listed as being
controlled by a PACS test signals. controlled by a PACS module
module in Table2.7.5-2 in Table 2.7.5-2 responds to
responds to the state the state requested-by-the-test
requested-by-a-test-signal stenal and provides drive
and provides drive monitoring signals back to the
monitoring signals back to PACS module. The PACS
the PACS module. The module will protect the
PACS module will protect equipment by terminating the
the equipment by output command upon the
terminating the output equipment reaching the
command upon the requested state.
equipment reaching the
requested state.
4.4 The as-builtlocation of the | a. A post-fire safe shutdown a. A post-fire safe shutdown
fire water distribution analysis will be performed analysis exists and
system equipment is to determine the location of determines the location of
consistent with the the fire water distribution the fire water distribution
post-fire safe shutdown system equipment. system equipment.
analysesanalysis.
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3.6 Components listed in Table 2.7.11-1 as ASME Code Section III are fabrieated-reconciled
in accordance with ASME Code Section III design requirements.

3.7 Pressure boundary welds on components listed in Table 2.7.11-1 as ASME Code Section
| I1I are-in-accordance-with-meet ASME Code Section III non-destructive examinations

requirements.

3.8 Components listed in Table 2.7.11-1 as ASME Code Section III retain pressure boundary
integrity at design pressure.

3.9 Deleted.

3.10 Deleted.

3.11 Deleted.

3.12 ESWS piping shown as ASME Code Section III on Figure 2.7.11-1 is designed in

accordance with ASME Code Section III requirements.

| 3.13 ESWS piping shown as ASME Code Section III on Figure 2.7.11-1 is instalted-reconciled
in accordance with an ASME Code Section III Design Report.

3.14 Pressure boundary welds in ESWS piping shown as ASME Code Section III on Figure
2.7.11-1 are-in-accordance-withmeet ASME Code Section III.

3.15 ESWS piping shown as ASME Code Section III'on Figure 2.7.11-1 retains pressure
boundary integrity at design pressure.

3.16 ESWS piping shown as ASME Code Section III on Figure 2.7.11-1 is fabricated,
installed, and inspected in accordance with ASME Code Section III requirements.

3.17 Components listed in Table 2.7.11-1 as ASME Code Section III are fabricated. installed,
and inspected in accordance with ASME Code Section III requirements.

3.18 The UHS fans are capable of withstanding the effects of tornado including differential
pressure effects, overspeed, and the impact of differential pressure effects on other
equipment located within the cooling tower structure (e.g., capability to function,
potential to become missile/debris hazard).

4.0 I1&C Design Features, Displays and Controls
4.1 Displays listed in Table 2.7.11-2— Essential Service Water System Equipment [&C and

Electrical Design are retrievable-indicated in the main control room (MCR) and the
remote shutdown station (RSS)-astistedinFable 2.7 H-2.

NMOR A a R

. he ESW.S-egquipment-controls-areprovid he Rand-theF as-Controls on the
14.03.05-30] PICS in the MCR and the RSS perform the function listed in Table 2.7.11-2.

Equipment listed as being controlled by a priority and actuator control system (PACS)
module in Table 2.7.11-2 responds to the state requested-by-atestsignal and provides
drive monitoring signals back to the PACS module. The PACS module will protect the
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14.03.05-30

i

equipment by terminating the output command upon the equipment reaching the
requested state.

4.4 H-An interlock for failure of one ESWS pump (30PEB10/20/30/40 AP001) fails-during
normal operation; results in a switchover to the other ESWS train is-earried-eut
auntomaticallyfor the-entire-coolingtrain-and is initiated by the CCWS Switchover
sequence.

4.5 An interlock for a spurious closure of the ESWS pump discharge valve
(30PEB10/20/30/40 AA005) results in a switchover to the other ESWS train
auntomaticallyfor the-entire-coolingtrain-and is initiated by the CCWS Switchover
sequence.

4.6 Deleted.

4.7 Deleted.

5.0 Electrical Power Design Features

5.1 The components designated as Class 1E in Table 2.7.11-2 are powered from the Class 1E
division as listed in Table 2.7.11-2 in a normal or alternate feed condition.

5.2 Valves listed in Table 2.7.11-2 fail as-is on loss of power.

53 Deleted.

54 Items identified in Table 2.7.11-2 as “Dedicated” ESWS motor-operated components
(including Division 4 cooling tower fans) are capable of being supplied by a SBODG.

6.0 Environmental Qualifications

6.1 Deleted.

7.0 Equipment and System Performance

7.1 The ESWS UHS as listed in Table 2.7.11-1 has the capacity to remove the total Max Heat
Load from the CCWS and EDG heat exchangers, and the ESWPBVS room cooler, and
the ESW pump mechanical work.

7.2 The pumps listed in Table 2.7.11-1 have sufficient net positive suction head available
(NPSHA).

7.3 Class 1E valves listed in Table 2.7.11-2 ean-perform-the-will function_to change position
as listed in Table 2.7.11-1 under system operating conditions.

7.4 The ESWS provides for flow testing of the ESWS pumps during plant operation.

7.5 Deleted.

7.6 The ESWS delivers water to the CCWS and EDG heat exchangers and the ESWPBVS
room cooler.
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Table 2.7.11-3—Essential Service Water System ITAAC

(10 Sheets)

Commitment Wording

Inspections, Tests,
Analyses

Acceptance Criteria

b. Tests will be performed using
controls on the PICS in the

b. The-eControls on the PICS
in the RSS perform the

RES el e senlomped function listed in Table
Dol ian e ol e el 2.7.11-2-as-being-in-the
14.03.05-30 signals-from-the MCRand-the | RSS-existin-theRSS.
RSS fo4 . Listed
4.3 || Equipment listed as being A test will be performed using Equipment listed as being
controlled by a PACS test signals. controlled by a PACS module
module in Table 2.7.11-2 in Table 2.7.11-2 responds to
responds to the state the state requested-by-the-test
requested-by-a-test-signal and stenal and provides drive
provides drive monitoring monitoring signals back to the
signals back to the PACS PACS module. The PACS
module. The PACS module module will protect the
will protect the equipment by equipment by terminating the
terminating the output output command upon the
command upon the equipment reaching the
equipment reaching the requested state.
requested state.
4.4 | HAn interlock for failure of | Tests will be performed using The following interlock
one ESWS pump test signals-to-verify-the responds as specified below
(30PEB10/20/30/40 APOO1) | interlock. when activated by a test
fatls-during normal signal:
operation; results in a If one ESWS pump
switchover to the other (30PEB10/20/30/40 AP001)
ESWS train is-earried-out fails during normal
automatically for-the-entire operation, a switchover to
eooling-train-and is initiated the other ESWS train is
by the CCWS Switchover carried out automatically for
sequence. the entire cooling train and is
initiated by the CCWS
Switchover sequence.
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| 3.5 Components listed in Table 2.8.2-1 as ASME Code Section III are reconciledfabrieated in
accordance with ASME Code Section III requirements.

3.6 Pressure boundary welds on components listed in Table 2.8.2-1 as ASME Code Section
| I1I are-in-accordance-withmeet ASME Code Section III non-destructive examination
requirements.
3.7 Components listed in Table 2.8.2-1 as ASME Code Section III retain pressure boundary
integrity at design pressure.
| 3.8 MSS piping shown as ASME Code Section III on Figure 2.8.2-1 areis designed in
accordance with ASME Code Section III requirements.
3.9 MSS piping shown as ASME Code Section III on Figure 2.8.2-1 areis installed
reconciled in accordance with an ASME Code Section III Design Report.
3.10 Pressure boundary welds in MSS piping shown as ASME Code Section III on Figure
2.8.2-1 are-inaceordance-withmeet ASME Code Section III requirements.
3.11 MSS piping shown as ASME Code Section III on Figure 2.8.2-1 retains pressure
boundary integrity at design pressure.
3.12 MSS piping shown as ASME Code Section III on Figure 2.8.2-1 are-is fabricated,
installed, and inspected in accordance with ASME Code Section III requirements.
3.13 Components listed in Table 2.8.2-1 as ASME Code Section III are fabricated, installed,
and inspected in accordance with ASME Code Section III requirements.
4.0 Instrumentation and Controls (I&C) Design Features, Displays, and
Controls
4.1 Displays listed in Table 2.8.2-2—MSSEquipmentd&Cand Eleectrical Design are
retrievable-indicated in the main-controlreom(MCR) and theremote shutdown-station
tRSSywe tedin ek 2822
4.2 Controls on the PICS in the MCR and the RSS perform the function Fhe MSS-equipment
|14_03_05_30 | controls-are-provided-in-the MCR-and-the RSS-as-listed in Table 2.8.2-2.
|
43 Equipment listed as being controlled by a priority and actuator control system (PACS)

module 1n Table 2.5.2-2 responds to the state requested-by-a-test-stgnat and provides
drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the

requested state.

5.0 Electrical Power Design Features

5.1 The components designated as Class 1E in Table 2.8.2-2 are powered from the Class 1E
division as listed in Table 2.8.2-2 in a normal or alternate feed condition.

5.2 Each main steam relief isolation valve fails closed on loss of eleetrie-power.-to-the-valve
actuator:
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Table 2.8.2-3—Main Steam System ITAAC (7 Sheets)

Inspections, Tests,
Commitment Wording Analyses Acceptance Criteria
4.2 | Controls on the PICS in the | a. Tests will be performed a. The-eControls on the PICS
MCR and the RSS perform using controls on the PICS in the MCR perform the
the function listed Centrols in the MCR. function listed in Table
st b Clend e 2.8.2-2-nbeipainthe 2
RSS-as-identified-in Table eschiinthe o
2.8.2-2.
b. Tests will be performed b. The-eControls on the PICS
using controls on the PICS in the RSS perform the
in the RSS.Fests-will-be function listed in Table
porbsmedlos the e dtones 2.8.2-2snrbeininthe 200
MER-and-the- RSS-to-th-
14.03.05-30 W equipment listed-in-Fable
4.3 [ Equipment listed as being A test will be performed using | Equipment listed as being
controlled by a PACS test signals. controlled by a PACS module
module in Table 2.8.2-2 in Table 2.8.2-2 responds to the
responds to the state state requested-by-thetest
requested-by-a-test-signal stgnal and provides drive
and provides drive monitoring signals back to the
monitoring signals back to PACS module. The PACS
the PACS module. The module will protect the
PACS module will protect equipment by terminating the
the equipment by output command upon the
terminating the output equipment reaching the
command upon the requested state.
equipment reaching the
requested state.
5.1 | The components designated | a. Testing will be performed a. The test signal provided in
as Class 1E in Table 2.8.2-2 Lomeomponenhdeionnied the normally aligned
are powered from the Class as-Class—Hen-Table 2.82-2 division is present at the
1E division as listed in by providing a test signal in respective Class 1E
| Table 2.8.2-2 in a normal or each normally aligned components identified in
alternate feed condition. division. Table 2.8.2-2.
b. Testing will be performed b. The test signal provided in
oo enent denienatad each division with the
as-ClassHein-Table 2.8:2-2 alternate feed aligned to the
by providing a test signal in divisional pair is present at
each division with the the respective Class 1E
| alternate feed aligned to the components identified in
divisional pair. Table 2.8.2-2.
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3.5 Components listed in Table 2.8.6-1 as ASME Code Section III are designed in
accordance with ASME Code Section III requirements.

3.6 Components listed in Table 2.8.6-1 as ASME Code Section III are fabrieated-reconciled
in accordance with ASME Code Section III design-requirements.

3.7 Pressure boundary welds on components listed in Table 2.8.6-1 as ASME Code Section

| III are-in-aececerdance-withmeet ASME Code Section III non-destructive examination

requirements.

3.8 Components listed in Table 2.8.6-1 as ASME Code Section III retain pressure boundary
integrity at design pressure.

3.9 MFWS piping shown as ASME Code Section III on Figure 2.8.6-1 is designed in
accordance with ASME Code Section III requirements.

| 3.10 MFWS piping shown as ASME Code Section I1I on Figure 2.8.6-1 is installed-reconciled

in accordance with an ASME Code Section III Design Report.

3.11 Pressure boundary welds in MFWS piping shown as ASME Code Section III on Figure
2.8.6-1 are-inaceordance-withmeet ASME Code Section III requirements.

3.12 MFWS piping shown as ASME Code Section III on Figure 2.8.6-1 retains pressure
boundary integrity at design pressure.

3.13 MFWS piping shown as ASME Code Section III on Figure 2.8.6-1 is fabricated,
installed, and inspected in accordance with ASME Code Section III requirements.

3.14 Components listed in Table 2.8.6-1 as ASME Code Section III are fabricated, installed,
and inspected in accordance with ASME Code Section III requirements.

4.0 Instrumentation and Control (I&C) Design Features, Displays, and Controls

4.1 Displays listed in Table 2.8.6-2—MEW-SEquipmentt&C-and Eleetrical Design are

retrievable-indicated in the main-controtroom(MCRy-astisted-inTable 2.8.6-2.

Controls on the PICS in the MCR and the RSS perform the function Fhe-MEWS
4 03.05-30 |eqtipmentcontrols-are-provided-in-the MCR-as-listed in Table 2.8.6-2.

Equipment listed as being controlled by a priority and actuator control system (PACS)
module in Table 2.8.6-2 responds to the state requested-by-a-test-signal and provides
drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the

requested state.

5.0 Electrical Power Design Features

5.1 The components designated as Class 1E in Table 2.8.6-2 are powered from the Class 1E
division as listed in Table 2.8.6-2 in a normal or alternate feed condition.

52 The main-feedwater fullload-iselation-valves (MFWFLIVs) fail closed on loss of
hydraulic pressure in each redundant dump line.te-the-valve-actuator:
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Table 2.8.6-3— Main Feedwater System ITAAC (5 Sheets)

Commitment Wording

Inspections, Tests,
Analyses

Acceptance Criteria

4.2

Controls on the PICS in the

a. Tests will be performed

MCR and the RSS perform

using controls on the PICS

the function listed Coentrels
stin the MCR
identified-in Table 2.8.6-2.

[14.03.05-30 |—\‘

in the MCR.

b. Tests will be performed
using controls on the PICS
in the RSS.Festswill be

pertormed-forthe-existenee
B
e

a. TheeControls on the PICS
in the MCR perform the
function listed in Table
2.8.6-2-as-being-inthe MCR

b. Controls on the PICS in the
RSS perform the function
listed in Table 2.8.6-2.

4.3 | Equipment listed as being A test will be performed using | Equipment listed as being
controlled by a PACS test signals. controlled by a PACS module
module in Table 2.8.6-2 in Table 2.8.6-2 responds to the
responds to the state state requested-by-the-test
requested-by-a-test-signal stegnal and provides drive
and provides drive monitoring signals back to the
monitoring signals back to PACS module. The PACS
the PACS module. The module will protect the
PACS module will protect equipment by terminating the
the equipment by output command upon the
terminating the output equipment reaching the
command upon the requested state.
equipment reaching the
requested state.

5.1 | The components designated | a. Testing will be performed a. The test signal provided in
as Class 1E in Table 2.8.6-2 tor-components-desisnated the normally aligned
are powered from the Class as-ClassE-in-Table 2.8:6-2 division is present at the
1E division as listed in by providing a test signal in respective Class 1E
Table 2.8.6-2 in a normal or each normally aligned component identified in
alternate feed condition. division. Table 2.8.6-2.

b. Testing will be performed b. The test signal provided in
Lomoompanenhodeionated each division with the
sl e i b e S 0 L0 alternate feed aligned to the
by providing a test signal in divisional pair is present at
each division with the the respective Class 1E
alternate feed aligned to the component identified in
divisional pair. Table 2.8.6-2.
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EPR

3.6 Pressure boundary welds on components listed in Table 2.8.7-1 as ASME Code Section
| III are-in-aceordance-withmeet ASME Code Section III non-destructive examination
requirements.
3.7 Components listed in Table 2.8.7-1 as ASME Code Section III retain pressure boundary
integrity at design pressure.
3.8 SGBS piping shown as ASME Code Section III on Figure 2.8.7-1 is designed in
accordance with ASME Code Section III requirements.
| 3.9 SGBS piping shown as ASME Code Section III on Figure 2.8.7-1 is iastalted-reconciled
in accordance with an ASME Code Section III Design Report.
3.10 Pressure boundary welds in SGBS piping shown as ASME Code Section III on Figure
2.8.7-1 are-inaececordance-withmeet ASME Code Section III requirements.
3.11 SGBS piping shown as ASME Code Section III on Figure 2.8.7-1 retains pressure
boundary integrity at design pressure.
| 3.12 SGBS piping shown as ASME Code Section III on Figure 2.8.7-1 is fabricated, installed,
and inspected in accordance with ASME Code Section III requirements.
3.13 Components listed in Table 2.8.7-1 as ASME Code Section III are fabricated, installed,
and inspected in accordance with ASME Code Section III requirements.
3.14 Containment isolation valves are located close to containment penetrations.
4.0 Instrumentation and Controls (I&C) Design Features, Displays, and
Controls
4.1 Displays listed in Table 2.8.7-2—SGBS-EquipmentI&C-and Eleetrical- Design are

retrievablé-indicated in the main-controlroom(MCR) and the remeteshutdewn station
tRSSy HstedinTFa 2282

. Controls on the PICS in the MCR and the RSS perform the function SGBS-equipment
eoppebinmes, 0 apthe P P d e PO | Table 2.8.7-2.
14.03.05-30 isted in Table 2.8.7-

Equipment listed as being controlled by a priority and actuator control system (PACS)
module in Table 2.8.7-2 responds to the state requested-by-a-testsignal and provides
drive monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the

requested state.

4.4 Interlocks for the SGBS blowdown isolation valves listed in Table 2.8.7-2 result in
closure ferof the affected SG under the following signals:

e EFW actuation signal, er
e High main steam activity signal with a partial cooldown signal, e%;

e High SG level signal with a partial cooldown signal, ex
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Table 2.8.7-3—Steam Generator Blowdown System ITAAC

(6 Sheets)

Commitment Wording

Inspections, Tests,
Analyses

Acceptance Criteria

4.2

Controls on the PICS in the

a. Tests will be performed

MCR and the RSS perform the

using controls on the PICS in

a. The<Controls on the
PICS in the MCR perform

function listed Contrels-exist the MCR. the function listed in

e e h e B0 s Table 2.8.7-2-as-beingin

identified-in Table 2.8.7-2. the MCR-existin-the
MCR,

b. Tests will be performed b. The-eControls on the
using controls on the PICS in PICS in the RSS perform
the RSS.Fests-will-be the function listed in
perbommedfontheetinn s Table 2.8.7-2-as-being-in
MCR-and-the RSS+te-the

[14.03.05-30|—‘\ equipment listed-in Table

4.3 || Equipment listed as being A test will be performed using Equipment listed as being
controlled by a PACS module | test signals. controlled by a PACS module
in Table 2.8.7-2 responds to in Table 2.8.7-2 responds to
the state requested-by-a-test the state requested-by-the-test
stgnal and provides drive stgnal and provides drive
monitoring signals back to the monitoring signals back to
PACS module. The PACS the PACS module. The
module will protect the PACS module will protect
equipment by terminating the the equipment by terminating
output command upon the the output command upon the
equipment reaching the equipment reaching the
requested state. requested state.
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3.9

3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

4.0

4.1

14, 03 05-30

4.3

Pressure boundary welds in containment isolation piping shown as ASME Code Section
III on Figure 3.5-1 are-inaceordance-withmeet ASME Code Section III.

Containment isolation piping shown as ASME Code Section III on Figure 3.5-1 retains
pressure boundary integrity at design pressure.

Containment isolation piping shown as ASME Code Section III on Figure 3.5-1 is
installed and inspected in accordance with ASME Code Section III requirements.

Components listed in Table 3.5-1 as ASME Code Section III are designed in accordance
with ASME Code Section I1I requirements.

Components listed in Table 3.5-1 as ASME Code Section III are fabrieated-reconciled in
accordance with ASME Code Section III design requirements.

Pressure boundary welds on components listed in Table 3.5-1 as ASME Code Section 11
are-in-aceordance-withmeet ASME Code Section IlI'non-destructive examination
requirements.

Components listed in Table 3.5-1 as ASME Code Section III retain pressure boundary
integrity at design pressure.

Components listed in Table 3.5-1 as ASME Code Section III are fabricated, installed, and
inspected in accordance with ASME Code Section III requirements.

Containment isolation valves are located close to the containment penetrations.
I&C Design Features, Displays and Controls

Displays listed in Table 3.5-2—Containment Isolation Equipment I&C and Electrical
Design are retrievable-indicated in the main control room (MCR )-as-listed-in-Fable 3-5-2.

Controls on the PICS in the MCR and the RSS perform the function The-containment
iselation  “wipmente trelsareprovidednthe MR as listed in Table 3.5-2.

Equipment listed as being controlled by a priority and actuator control system (PACS)

module in Table 3.5-2 responds to the state requested-by—a-testsignal and provides drive
monitoring signals back to the PACS module. The PACS module will protect the
equipment by terminating the output command upon the equipment reaching the

requested state.

5.0 Electrical Power Design Features

5.1 The components designated as Class 1E in Table 3.5-2 are powered from the Class 1E
division as listed in Table 3.5-2 in a normal or alternate feed condition.

5.2 Valves listed in Table 3.5-2 fail as-is on loss of power.

53 Deleted. “omminmrentelosmionpon o rontine Chan Mo enble bos e ol Tl L
cnlblesness e an bl
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Table 3.5-3—Containment Isolation ITAAC (8 Sheets)

Commitment Wording

Inspections, Tests,
Analyses

Acceptance Criteria

4.1 Displays listed in Table 3.5-2 | a. Tests will be performed a. Controls on the PICS in
are indicated exist-oreanbe using controls on the PICS the MCR perform the
retrieved-in the MCR-as in the MCR. function listed in Table
identified-in-Table 35-2. b. Tests will be performed 3.5-2.

using controls on the PICS | b. Controls on the PICS in
in the RSS Inspeetions-will the RSS perform the
Lepesiomaad o tae function listed in Table
existenec-orretricvability-of 3.5-2. Fhe-displays-listed

4.2 Controls on the PICS in the Tests will be performed for the | The containment isolation
MCR and the RSS perform existence of control signals equipment controls are
the function Fhe-containment | from the MCR to the provided in the MCR as listed
irelationsois e e e b i i i S5-2.0 1 5-2.

- i equipment listed in Table 3.5-2. | in Table 3.5 2/_@_@
listed in Table 3.5-2.

43 Equipment listed as being A test will be performed using | Equipment listed as being
controlled by a PACS module | test signals. controlled by a PACS module
in Table 3.5-2 responds to the in Table 3.5-2 responds to the
state requested-by-a-test state requested-by-the-test
stgnal and provides drive stgnal and provides drive
monitoring signals back to monitoring signals back to the
the PACS module. The PACS module. The PACS
PACS module will protect the module will protect the
equipment by términating the equipment by terminating the
output command upon the output command upon the
equipment reaching the equipment reaching the
requested state. requested state.

5.1 The components designated a. Testing will be performed a. The test signal provided in
as Class 1E in Table 3.5-2 are R the normally aligned
powered from the Class 1E as-ClassHn-Table 352 division is present at the
division as listed in Table by providing a test signal in respective Class 1E
3.5-2 in a normal or alternate each normally aligned components identified in
feed condition. division. Table 3.5-2.

b. Testing will be performed b. The test signal provided in

R each division with the
sl L el S0 0 alternate feed aligned to

by providing a test signal in the divisional pair is

each division with the present at the respective
alternate feed aligned to the Class 1E components
divisional pair. identified in Table 3.5-2.
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7.1.1.6.5

7.1.2

safety-related systems implement error detection algorithms to detect and
accommodate failures.

Priority

The U.S. EPR I&C design allows for multiple I&C systems to send requests to a given
actuator. To make certain that each individual actuator executes the proper action for
the given plant condition, priority management rules for the PACS are provided. The
following systems inputs to the PACS are listed in order of priority:

e PS/DAS]<—14.03.05-30 |

o DAS.

e SAS.
e SICS.
e PAS.

The DAS is given a higher priority than the SAS because it is a functional substitute to
the PS and is needed at this level of priority to verify proper operation of SAS
functions on a SWCCF of the PS.

During normal operation, the operational I&C disable switch on the SICS is set so that
the PAS can send commands to the PACS. In this configuration, automatic commands
from the PAS ovetride manual commands from the SICS because of the nature of the
manual control logic in the PACS. If the operational I&C disable switch is set to
DISABLE by the operator, the PAS input will be disabled (i.e., the input signals from
the PAS to the communications module will be blocked from being sent to the priority
module), providing the priority of the SICS manual commands. The operational I&C
disable switch disables PAS inputs, all other PACS inputs remain operational.

Identification of Safety Criteria

Table 7.1-2—I&C System Requirements Matrix, shows the I&C system requirements
matrix which details the regulatory requirements for the I&C systems of the U.S. EPR.

The U.S. EPR is designed in accordance with IEEE Std 603-1998 (Reference 1). Refer
to Section 7.1.2.6 for an explanation for using IEEE Std 603-1998 in lieu of IEEE Std
603-1991 per the alternative request in Reference 45.

The following I&C systems are within the scope of the protection system as defined in
IEEE Std 603-1998 (Reference 1):

e Protection system.
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Deleted
Diverse Actuation System

The DAS executes manual functions initiated from SICS and automatic functions to
mitigate an ATWS or SWCCF of the PS. The DAS is diverse from the PS.

The DAS executes the automatic RT, ESF actuation, and alarm and display functions
listed in Section 7.8.1.2. Sensor information is acquired by the DAS from the signal
conditioning and distribution system (SCDS) using a hardwired signal that is not
affected by a SWCCF. This path is described in Section 7.1.1.6. The DAS also
processes the manual, system level actuation of critical safety functions as described in
Section 7.8.1.2.3.

For RT functions, outputs from the DAS are sent to the shunt trip coils of the RT
breakers, which are a diverse means of opening the breakers from the undervoltage
coils which are actuated by the PS. An output is also sent to the rod control units of
the CRDCS, which are a diverse means of dropping the control rods from the reactor
trip contactors which are de-energized by the PS. The DAS outputs are energized to
actuate. This design is diverse from the PS outputs, which are de-energized to actuate.

For ESF actuations, outputs from the DAS are sent directly to the PACS. This path is
not affected by a SWCCEF of the PS. Outputs for turbine trip are sent directly to the
turbine generator 1&C via a hardwired connection (one per division). The TG I&C
performs two-out-of-four voting logic on the turbine trip signals. See Figure 7.1-27—
Turbine Trip Logic within Turbine Generator I&C for details.

The following features are implemented so that the automatic DAS functions do not
interfere with PS actuations under normal circumstances and so that the PS is given
the opportunity to actuate before the DAS:

e DAS setpoints are selected to provide reasonable assurance that they will be
reached after a corresponding PS setpoint is reached.

e Voting logic within the DAS is such that single failures do not result in spurious
actuations of the automatic DAS functions.

The DAS functions are designed so that once initiated, they proceed to completion.
The DAS functions use the same techniques as the similar PS functions to satisfy this
requirement. These techniques are described in Section 7.2.2.1.6 and Section 7.3.2.3.4.

Tier 2

Revision 4—Interim Page 7.8-2



