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Ladies and Gentlemen:

In accordance with 10 CFR 50.90, Southern Nuclear Operating Company (SNC), the licensee
for Vogtle Electric Generating Plant (VEGP) Units 3 and 4, requested an amendment to
Combined License (COL) Numbers NPF-91 and NPF-92 for VEGP Units 3 and 4, respectively,
by letter dated March 17, 2014 [ADAMS Accession No. ML14076A173]. SNC requested the
amendment that proposed to depart from approved AP1000 Design Control Document (DCD)
Tier 2* information as incorporated into the Updated Final Safety Analysis Report (UFSAR) by
clarifying the position on design diversity, specifically human diversity, as related to the
Component Interface Module (CIM) and Diverse Actuation System (DAS) design.

To support development of the safety evaluation for this LAR, between June 9 and June 12,
2014 the NRC staff conducted a technical review audit of the documents supporting
LAR-13-020. During the course of this audit, the staff identified the need for additional
information relative to this licensing action. The Nuclear Regulatory Commission (NRC) staff
issued the Audit Report and Request for Additional Information (RAI) Letter No. 1, also referred
to as electronic RAI (eRAl) 7572, associated with this License Amendment Request on July 17,
2014 [ADAMS Accession No. ML14198A481]. Enclosure 4 of this letter provides the response
to RAI Letter No. 1. Enclosure 4 also provides clarification of a statement regarding the human
diversity aspect regarding the use of different implementation/validation teams (testers,
installers, or certification personnel). Enclosure 5 provides revised licensing basis changes that
include the changes resulting from the RAI responses in Enclosure 4. (Enclosure 5 supersedes
Enclosure 2 from the original LAR-13-020 and Enclosure 3 from the first supplement (LAR-13-
020S) in their entirety and encompasses all licensing basis changes associated with this LAR.)
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Enclosures 6, 7 and 8 (Proprietary) provide copies of proprietary documents that were
specifically requested by NRC in RAI Questions 2, 7 and 8, respectively, as follows:

e Enclosure 6: APP-GW-GEE-3892, Attachment A — Position Paper on Diversity between
AP1000 PMS CIM/SRNC and DAS, Revision 0, June 25, 2013 (Proprietary)

¢ Enclosure 7: Independent, Third-Party Reports
- Independent Review of AP1000 CIM/SRNC — DAS Diversity, January 11, 2013
(Proprietary)
- Independent Review of AP1000 ALS/DAS vs. CIM/SRNCE Human Diversity
Overlap, May 23, 2013 (Proprietary)

e Enclosure 8: 6105-00012, “CIM/SRNC vs. DAS Diversity” Revision 1, October 11, 2012
(Proprietary)

An affidavit from Southern Nuclear supporting withholding under 10 CFR 2.390 is Enclosure 9.
Enclosure 10 is Westinghouse’s Proprietary Information Notice and Copyright Notice and
CAW 14-4001, Application for Withholding Proprietary Information from Public Disclosure and
Affidavit. Enclosures 6, 7 and 8 contain information proprietary to Westinghouse Electric
Company LLC, and the withholding request is supported by an affidavit signed by
Westinghouse, the owner of the information. The affidavit sets forth the basis on which the
information may be withheld from public disclosure by the Commission and addresses with
specificity the considerations listed in paragraph (b)(4) of Section 2.390 of the Commission's
regulations. Accordingly, it is respectfully requested that the information which is proprietary to
Westinghouse be withheld from public disclosure in accordance with 10 CFR Section 2.390 of
the Commission's regulations.

Correspondence with respect to the copyright or proprietary aspects of the items listed above or
the supporting Westinghouse affidavit should reference CAW-14-4001 and should be addressed
to J. A. Gresham, Manager, Regulatory Compliance, Westinghouse Electric Company, Suite 428,
1000 Westinghouse Drive, Cranberry Township, Pennsylvania 16066. Correspondence with
respect to proprietary aspects of this letter and its enclosures should also be addressed to

Brian H. Whitley at the contact information within this letter.

The information provided in Enclosures 4 through 10 does not change the scope of, nor affect
the Technical Evaluation or the conclusions of the Significant Hazards Consideration
determination in the original license amendment request (LAR-13-020) submitted on March 17,
2014. This letter contains no regulatory commitments.

In accordance with 10 CFR 50.91, SNC is notifying the State of Georgia of this LAR supplement
by transmitting a copy of this letter and enclosure to the designated State Official.

Should you have any questions, please contact Mr. Jason Redd at (205) 992-6435.

(Affirmation and signature are provided on the following page)
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Mr. Brian H. Whitley states that: he is the Regulatory Affairs Director of Southern Nuclear
Operating Company; he is authorized to execute this oath on behalf of Southern Nuclear
Operating Company; and to the best of his knowledge and belief, the facts set forth in this letter
are true.

Respectfully submitted,

SOUTHERN NUCLEAR OPERATING COMPANY

el il

Brian H. Whitley

BHW/NH/kms &

J
Sworn to and subscribed before me this ;Q‘ day of ng}fm 2014
Notary Public: /%j; %z«xy W |
My commission expires: A(/juj /@( SHO|G

Enclosures: 1) and 2) (previously submitted with the original LAR, LAR-13-020, in SNC letter
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ND-14-0191)

3) (previously submitted with the first supplement, LAR-13-020S, in SNC
letter ND-14-0711)

4) Vogtle Electric Generating Plant (VEGP) Units 3 and 4 — Response to

Request for Additional Information and Supplemental Information
Regarding License Amendment Request (LAR) 13-020 (LAR-13-020S2)

5) Vogtle Electric Generating Plant (VEGP) Units 3 and 4 — Proposed
Changes to the Licensing Basis Documents — Revised (LAR-13-038S2)

6) APP-GW-GEE-3892, Attachment A — Position Paper on Diversity
between AP1000 PMS CIM/SRNC and DAS, Revision 0, June 25, 2013
(Proprietary)

7) Independent, Third-Party Reports

» Independent Review of AP1000 CIM/SRNC — DAS Diversity,
January 11, 2013 (Proprietary)

¢ Independent Review of AP1000 ALS/DAS vs. CIM/SRNCE Human
Diversity Overlap, May 23, 2013 (Proprietary)

8) 6105-00012, “CIM/SRNC vs. DAS Diversity” Revision 1, October 11,
2012 (Proprietary)

9) Affidavit from Southern Nuclear Operating Company for withholding
under 10 CFR 2.390

10) Westinghouse Authorization Letter, Affidavit, Proprietary Information

Notice and Copyright Notice
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CC:

Southern Nuclear Operating Company / Georgia Power Company
Mr. S. E. Kuczynski (w/o enclosures)

Mr. J. A. Miller

Mr. D. A. Bost (w/o enclosures)

Mr. B. L. Ivey

Mr. M. D. Rauckhorst (w/o enclosures)
Mr. J. T. Gasser (w/o enclosures)

Mr. D. H. Jones (w/o enclosures)

Mr. J. R. Johnson (w/o enclosures)

Mr. D. R. Madison (w/o enclosure 6, 7 & 8)
Mr. D. M. Lloyd

Mr. B. H. Whitley

Mr. C. R. Pierce

Mr. D. L. Fulton

Mr. M. J. Yox

Mr. J. C. Harrelson

Ms. A. G. Aughtman

Mr. W. A. Sparkman

Mr. J. P. Redd

Document Services RTYPE: VND.LI.LOO
File AR.01.02.06

Nuclear Regulatory Commission
Mr. V. M. McCree (w/o enciosures)

Mr. M. Delligatti (w/o enclosures)
Mr. L. Burkhart (w/o enclosures)
Mr. D. H. Jaffe

Mr. R. G. Joshi

Ms. D. L. McGovern

Mr. B. M. Bavol

Ms. R. Reyes

Ms. M. A. Sutton

Mr. M. E. Ernstes

Mr. G. Khouri

Mr. L. M. Cain

Mr. J. D. Fuller

Mr. C. B. Abbott

Mr. C. Huffman

Ms. S. Temple
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State of Georgia
Mr. J. H. Turner (w/o enclosure 6, 7 & 8)

Oglethorpe Power Corporation

Mr. M. W. Price (w/o enclosure 6, 7 & 8)
Ms. K. T. Haynes (w/o enclosure 6, 7 & 8)
Ms. A. Whaley (w/o enclosure 6, 7 & 8)

Municipal Electric Authority of Georgia
Mr. J. E. Fuller (w/o enclosure 6, 7 & 8)
Mr. S. M. Jackson (w/o enclosure 6, 7 & 8)

Dalton Utilities
Mr. D. Cope (w/o enclosure 6, 7 & 8)

@)

B&
Mr. J. Simmons (w/o enclosures)

Ms. K. Stoner (w/o enclosures)
Mr. C. A. Castell

Westinghouse Electric Company, LLC
Mr. T. C. Geer (w/o enclosures)

Mr. S. W. Gray (w/o enclosures)
Mr. L. Woodcock

Mr. P. A. Russ

Mr. G. F. Couture

Mr. M. Y. Shaqqgo

Other

Mr. R. W. Prunty, Bechtel Power Corporation

Ms. K. K. Patterson, Tetra Tech NUS, Inc. (w/o enclosure 6, 7 & 8)

Dr. W. R. Jacobs, Jr., Ph.D., GDS Associates, Inc. (w/o enclosure 6, 7 & 8)

Mr. S. Roetger, Georgia Public Service Commission (w/o enclosure 6, 7 & 8)

Ms. S. W. Kernizan, Georgia Public Service Commission (w/o enciosure 6, 7 & 8)
Mr. K. C. Greene, Troutman Sanders (w/o enclosure 6, 7 & 8)

Mr. S. Blanton, Balch Bingham

Mr. J. R. Bouknight, South Carolina Electric & Gas Company
Mr. D. Kersey, South Carolina Electric & Gas Company

Mr. B. Kitchen, Duke Energy
Mr. S. Franzone, Florida Power & Light
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Enclosure 4

(Note that Enclosures 1 and 2 were provided with the original license amendment
request, LAR-13-020, in SNC letter ND-14-0191 and Enclosure 3 was provided with
the first supplement, LAR-13-020S, in SNC letter ND-14-0711)

Vogtle Electric Generating Plant (VEGP) Units 3 and 4

Response to Request for Additional Information and Supplemental Information
Regarding License Amendment Request (LAR) 13-020

(LAR-13-020S2)

(This enclosure contains 18 pages, including this cover page.)
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Enclosure 4

Response to Request for Additional Information and Supplemental Information regarding
LAR-13-020 (LAR-13-020S2)

By letter dated March 17, 2014 [ADAMS Accession No. ML14076A173], Southern Nuclear
Operating Company (SNC), the Licensee for Vogtle Electric Generating Plant (VEGP) Units 3
and 4, requested an amendment to Combined License (COL) Numbers NPF-91 and NPF-92 for
VEGP Units 3 and 4, respectively. SNC requested the amendment that proposed to depart from
approved AP1000 Design Control Document (DCD) Tier 2* information as incorporated into the
Updated Final Safety Analysis Report (UFSAR) by clarifying the position on design diversity,
specifically human diversity, as related to the Component Interface Module (CIM) and Diverse
Actuation System (DAS) design. To support development of the safety evaluation for this LAR,
between June 9 and June 12, 2014 the NRC staff conducted a technical review audit of the
documents supporting LAR-13-020. During the course of this audit, the staff identified the need for
additional information relative to this licensing action. The Nuclear Regulatory Commission (NRC)
staff issued the Audit Report and Request for Additional Information (RAI) Letter No. 1, also
referred to as electronic RAIl (eRAl) 7572, associated with this License Amendment Request on
July 17, 2014 [ADAMS Accession No. ML14198A481]. This enclosure provides the response to
LAR-13-020, RAI Letter No. 1. This enclosure also provides clarification of a statement regarding
the human diversity aspect regarding the use of different implementation/validation teams (testers,
installers, or certification personnel).

Deletion of sentence regarding use of Different Implementation/Validation Teams

In addition to including responses to SNC LAR-13-020 RAls, this enclosure also presents a
proposed change to SNC LAR-13-020 text to clarify a statement regarding the diversity between
the CIM and DAS design teams. In ND-14-0191, Enclosure 1, “Request for License Amendment
Component Interface Module (CIM) / Diverse Actuation System (DAS) Diversity (LAR-13-020),”
page 9 of 26 states:

DAS documents are independently verified by individuals who were not responsible for the
design process and who did not work on CIM.

The Licensee is concerned that this sentence could be misleading if read out of context. The
following paragraph in this section clarifies that there was human diversity overlap during the
design process for CIM and DAS by stating, “... different test teams were used to develop CIM and
DAS with exceptions.” The LAR also states, “.,. there was some overlap in testers and
[Independent Verification and Validation] IV&V personnel where complete human diversity was not
maintained at the testing phase of the CIM and DAS design lifecyles for simulation testing (testing
not on the target platform used to verify the logic to be implemented within the [Field
Programmable Gate Array] FPGA).” Therefore, to avoid misinterpretation of the aspect of human
diversity regarding the use of different implementation and validation teams for the CIM/DAS
design process, it is proposed that the above sentence be deleted from the LAR. Deleting this
sentence will minimize the potential for misinterpretation of the text.

Page 2 of 18
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Response to Request for Additional Information and Supplemental Information regarding
LAR-13-020 (LAR-13-020S2)

RAI Tracking No. 7572
NRC Question 1:

Describe how the technical reports (WCAPs) that describe the diversity requirements of the
Component Interface Module (CIM), Safety Remote Node Controller (SRNC), and Diverse
Actuation System (DAS) will be permanently updated.

Title 10 of the Code of Federal Regulations (10 CFR), Part 52, Appendix D, “Design Certification
Rule for the AP1000 Design,” Section X, “Records and Reporting,” ltems B.2 and B.3.b, state, in
part, that updates to the plant-specific design control document (DCD), which reflect the generic
changes to and plant-specific departures from the generic DCD, must be submitted annually and
may be submitted along with amendments to the application.

The license amendment request (LAR 13-020) proposes to add a new Appendix 7A, “WCAP
Changes For CIM/DAS Diversity License Amendment,” to the Vogtle Units 3 and 4 updated final
safety analysis report (UFSAR) Chapter 7, to modify diversity design requirements related to
human design diversity, in Tier 2* document, WCAP-17179, and two Tier 2 documents, :
WCAP-15775 and WCAP- 17184, that are incorporated by reference in the Vogtle Units 3 and 4
UFSAR. Appendix 7A will capture the lifecycle development diversity design requirement revisions
for the listed UFSAR reference documents. However, staff was not able to identify in the LAR
when or how the final updates to the reference documents would be submitted to the NRC. The
concern is the WCAP documents would contain information different from the new Appendix 7A.
This condition may be sufficient on a temporary basis, but eventually the WCAP documents would
also need to be revised to avoid any future inconsistencies.

Please provide details about the process and schedule that will be utilized to submit the final
revision updates of the referenced documents listed in LAR 13-020 Appendix 7A.

This question is also being asked for the UFSAR Chapter 1, Section 1.6, Table 1.6-1 updates, as
stated in LAR 13-020 Enclosure 2, “Proposed Changes to the Updated Final Safety Analysis
Report.”

SNC Response:

WCAP-17184 (Revision 2), WCAP-17179 (Revision 2), and WCAP-15775 (Revision 4) would
continue to be the licensed revisions for these three WCAPs upon the approval of this LAR.
Appendix 7A would be used as a supplement to these three WCAPSs, as indicated in the UFSAR
markups provided with this LAR. The proposed changes to Appendix 7A are expected to be
incorporated in the UFSAR within the 30-day license amendment implementation period, as
specified in the Licensee’s letter that submitted the subject LAR. Following implementation of the
license amendment associated with this LAR, the UFSAR update, including Appendix 7A, will be
provided to the NRC in accordance with the requirements of 10 CFR 50.71(e).

The three WCAPs that are amended by the changes presented in proposed UFSAR Appendix 7A
have already been revised and archived in Westinghouse’s document management system to
reflect the changes presented in proposed Appendix 7A. However, the Licensee does not intend to
incorporate the newer revisions of these WCAPs into the plant’s licensing basis immediately
following approval of this LAR because the new WCAP revisions also include other changes that
will be evaluated as departures in future licensing change packages or LARs. Therefore, by using
UFSAR Appendix 7A to capture changes to certain documents that are incorporated by reference

Page 3 of 18



ND-14-1306

Enclosure 4

Response to Request for Additional Information and Supplemental Information regarding
LAR-13-020 (LAR-13-020S2)

into the UFSAR, the Licensee is able to efficiently implement the processes for changes and
departures outlined in 10 CFR Part 52, Appendix D, Section VIII to request licensing changes on
an individual topic (such as human diversity).

The Licensee plans to follow a similar approach for other LARs that will propose changes to
information in these WCAPs. Following NRC approval of the LARs that affect WCAP-17179,
WCAP-17184, and WCAP-15775 the Licensee plans to process an administrative departure, in
accordance with the 10 CFR Part 52, Appendix D, Section VIll departure evaluation requirements,
to incorporate the final revisions of the WCAPs into the licensing basis and delete Appendix 7A.
This final departure is currently characterized as an administrative change, because the technical
changes to the WCAPs will have already been approved via the previous LARs (such as this LAR
on CIM/DAS Diversity).

In addition to the information requested by this RAI question, the NRC staff also requested in a
public meeting on August 21, 2014, that the licensee specifically reference the licensing basis
revision number for each of the three WCAPs at each location in which references to these
documents are cited. A review of the licensing basis documentation identified the need to revise
several references in the UFSAR, WCAP-15775, WCAP-17179, and WCAP-17184, as well as a
reference to WCAP-15775 in another document (WCAP-16438-P/NP) that is incorporated by
reference in the UFSAR. Therefore, to maintain consistency throughout the UFSAR and the
documents incorporated by reference in the UFSAR, changes are proposed to add the licensing
basis revision numbers for WCAP-17184, WCAP-17179, and WCAP-15775 along with the
reference to the changes provided in UFSAR Appendix 7A at each location in which these three
WCAPs are referenced in the UFSAR (including Appendix 7A).

The following UFSAR changes are proposed to cite the licensing basis revisions of WCAP-17179,
“AP1000 Component Interface Module Technical Report,” WCAP-17184, “AP1000 Diverse
Actuation System Planning and Functional Design Summary Technical Report,” and
WCAP-15775, AP1000 Instrumentation and Control Defense-in-Depth and Diversity Report,” with
changes noted in UFSAR Appendix 7A. In this RAI response, underlined text indicates changes
that were not previously provided in LAR-13-020. In the revised proposed changes to the licensing
basis documents (Enclosure 5), revision bars are provided in the right-hand margin adjacent to text
that is changed by this RAI response. In addition, for clarity, section numbers (7A.1, 7A.2, and
7A.3) are added to the proposed licensing basis changes in Enclosure 5.

Change 1

In UFSAR Table 1.6-1, Material Referenced, change the information in the Title cell for
Westinghouse Topical Report Number WCAP-15775, under DCD Section Number 7.1, to read:

AP1000 Instrumentation and Control Defense-in-Depth and Diversity Report, Revision 4 (as
modified by changes provided in UFSAR Appendix 7A)

Change 2

In UFSAR Table 1.6-1, Material Referenced, change the information in the Title cell for
Westinghouse Topical Report Number “[WCAP-17179-P [and] WCAP-17179-NP,” under DCD
Section Number 7.1, to read:

AP1000 Component Interface Module Technical Report, Revision 2 (as modified by changes
provided in UFSAR Appendix 7A)]*

Page 4 of 18
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LAR-13-020 (LAR-13-020S2)

Change 3

In UFSAR Table 1.6-1, Material Referenced, change the information in the Title cell for
Westinghouse Topical Report Number WCAP-17184-P (P), under DCD Section Number 7.1, to
read:

AP1000™ Diverse Actuation System Planning and Functional Design Summary Technical
Report, Revision 2 (as modified by changes provided in UFSAR Appendix 7A

Change 4

In UFSAR Table 1.6-1, Material Referenced, change the information in the Title cell for
Westinghouse Topical Report Number WCAP-16438-P and WCAP-16438-NP under DCD Section
Number 7.2, to read:

FMEA of AP1000 Protection and Safety Monitoring System, Revision 3 (as modified by
changes provided in UFSAR Appendix 7A)

Change 5

In UFSAR Table 1.6-1, Material Referenced, change the information in the Title cell for
Westinghouse Topical Report Number WCAP-17184-P, under DCD Section Number 7.7, to read:

AP1000™ Diverse Actuation System Planning and Functional Design Summary Technical
Report,Revision 2 (as modified by changes provided in UFSAR Appendix 7A

Change 6

In UFSAR Section 7.1.2.14.1, Design Process, change the citation to Document 15 to read:

Document 15:  APP-GW-GLR-143 (WCAP-17179), “AP1000™ Component Interface
Module Technical Report,” Revision 2 (as modified by changes provided

in Appendix 7A)

Change 7
In UFSAR Section 7.1.7, References, change Reference 7 for WCAP-15775, to read:

7. WCAP-15775, “AP1000 Instrumentation and Control Defense-in-Depth and Diversity
Report:,” Revision 4 (as modified by changes provided in Appendix 7A)

Change 8
In UFSAR Section 7.1.7, References, change Reference 23 for WCAP-17184-P, to read:

23. WCAP-17184-P, “AP1000™ Diverse Actuation System Planning and Functional Design
Summary Technical Report:,” Revision 2 (as modified by changes provided in
Appendix 7A)
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Response to Request for Additional Information and Supplemental Information regarding
LAR-13-020 (LAR-13-020S2)

Change 9

In UFSAR Section 7.1.7, References, change Reference 24 for WCAP-17179, to read (Note: this
proposed change is unchanged from that previously provided in LAR-13-020):

24. [WCAP-17179-P (Proprietary) and WCAP-17179-NP (Non-Proprietary), “AP1000
Component Interface Module Technical Report,” Revision 2 (as modified by changes
provided in UFSAR Appendix 7A).]*

Change 10

In UFSAR Section 7.2.4, References, change Reference 1 for WCAP-16438-P and
WCAP-16438-NP, to read:

1. WCAP-16438-P (Proprietary), WCAP-16438-NP (Non-Proprietary), “FMEA of AP1000
Protection and Safety Monitoring System,” Revision 3 (as modified by changes
provided in UFSAR Appendix 7A).

Change 11

In proposed UFSAR Section 7A.2, “WCAP-17179-P and WCAP-17179-NP, AP1000™ Component
Interface Module Technical Report,” add a change to the REFERENCES section for References
13 and 22, to read:

13. WCAP-15775, Revision 4 (as modified by changes provided in UFSAR Appendix 7A),
“AP1000 Instrumentation and Control Defense-In-Depth and Diversity Report,”

Westinghouse Electric Company LLC.

22. WCAP-17184-P (Proprietary), Revision 2 (as modified by changes provided in UFSAR
Appendix 7A). “AP1000 Diverse Actuation System Planning and Functional Design
Summary Technical Report,” Westinghouse Electric Company LLC.

Change 12 i

In proposed UFSAR Section 7A.3, “WCAP-17184-P, AP1000™ Diverse Actuation System
Planning and Functional Design Summary Technical Report,” add a change to the REFERENCES
section for Reference 20, to read:

20.  APP-GW-GLR-143 (Proprietary), Revision 2 (as modified by changes provided in
UFSAR Appendix 7A), “AP1000 Component Interface Module Technical Report,”

Westinghouse Electric Company LLC.

Change 13

In proposed UFSAR Appendix 7A, add Section 7A.4, “WCAP-16438-P and WCAP-16438-NP,
Revision 3, FMEA of AP1000™ Protection and Safety Monitoring System,” to change the
REFERENCES section for Reference 6 to read:

6.  WCAP-15775, Revision 4 (as modified by changes provided in UFSAR Appendix 7A),
“AP1000 Instrumentation and Control Defense-in-Depth and Diversity Report,”
Westinghouse Electric Company LLC.
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Response to Request for Additional Information and Supplemental Information regarding
LAR-13-020 (LAR-13-020S2)

NRC Question 2:

Define the term "humanly diverse" and submit on the docket for NRC staff review the
document titled, "Attachment A - Position Paper on Diversity between AP1000 CIM/SRNC
and DAS," Revision 0, June 25, 2013.

10 CFR Part 52.79, “Contents of Applications; Technical Information In Final Safety Analysis
Report,” Sections (a) and (a)(2), state in part, that the final safety analysis report (FSAR)
descriptions shall be sufficient to permit understanding of the system designs and their
relationship to safety evaluations. The guidance of Standard Review Plan (SRP), Appendix 7.1-C,
“Guidance for Evaluation of Conformance to IEEE Std 603,” Revision 4, Section 4, states that the
information provided for the design basis items, taken alone and in combination, should have one
and only one interpretation. The proposed Vogtle UFSAR Appendix 7A, “WCAP Changes for
CIM/DAS Diversity License Amendment,” states that “The FPGA [field programmable gate array]
Logic used in the DAS, as compared to the FPGA logic used in the CIM, is humanly diverse....”
The NRC staff was not able to identify a definition for the term “humanly diverse” or understand
how this term addresses the human diversity guidance of NUREG/CR-6303, “Method for
Performing Diversity and Defense-in-Depth Analyses of Reactor Protection Systems.” Define the
term “humanly diverse” as it relates to NRC regulatory diversity criterion and guidance and discuss
how this term addresses the human diversity guidance of NUREG/CR-6303. Additionally, in an
effort to obtain additional design details demonstrating adequate diversity in the CIM/SRNC and
DAS FPGA designs after implementation of the LAR proposed diversity design revisions, staff
requests submission of the internal review document “Attachment A — Position Paper on Diversity
between AP1000 PMS CIM/SRNC and DAS,” Revision 0, June 25, 2013, on the docket.

SNC Response:

The term “humanly diverse” was proposed to be used in three places in UFSAR Appendix 7A. In
the modifications to WCAP-15775, WCAP-17179-P/NP, and WCAP-17184-P provided proposed
UFSAR Sections 7A.1, 7A.2 and 7.3, respectively, there is an identical sentence using this term.
In each of these three occurrences, the UFSAR Appendix 7A markups will be revised to remove
the term “humanly diverse.” Therefore a change is proposed to revise the UFSAR Appendix 7A
markups for WCAP-15775, WCAP-17179-P/NP, and WCAP-17184-P, from:

“The FPGA Logic used in the DAS, as compared to the FPGA Logic used in the CIM, is
humanly diverse with respect to the following lifecycle activities.”

To read:

“The FPGA Logic used in the DAS maintains human diversity with respect to the FPGA Logic
used in the CIM for the following lifecycle activities.”

“APP-GW-GEE-3892, Attachment A — Position Paper on Diversity between AP1000 PMS
CIM/SRNC and DAS,” Revision 0, June 25, 2013 is provided as Enclosure 6 of this letter. This
document is considered proprietary in its entirety and, therefore, it is requested to be withheld from
public disclosure in accordance with 10 CFR 2.390.
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NRC Question 3: Clarify the lifecycle phases where human diversity was not maintained
between the CIM and DAS development.

10 CFR Part 52.79, “Contents of Applications; Technical Information In Final Safety Analysis
Report,” Sections (a) and (a)(2), state in part, that the FSAR descriptions shall be sufficient to
permit understanding of the system designs and their relationship to safety evaluations. The
guidance of the SRP, Appendix 7.1-C, “Guidance for Evaluation of Conformance to |IEEE Std 603,”
Revision 4, Section 4, states that the information provided for the design basis items, taken alone
and in combination, should have one and only one interpretation, and should be analyzed to
demonstrate its consistency with the plant safety analysis and other plant system designs. The
Tier 1, Vogtle UFSAR, Table 2.5.2-8, “Inspections, Tests, Analyses, and Acceptance Criteria,”
Item 14, and “Project Plan Component Interface Module (CIM) and Safety Remote Node Controller
(SBRNC) Development” (WNA-PD-00050-GEN), Section 4.12, “Regulatory and Life-Cycle
Requirements,” list the CIM lifecycle development phases as

¢ Design Requirements Phase;

» System Definition Phase;

¢ Hardware and Software Development Phase (Design and Implementation);
e System Integration and Test Phase;

* Installation Phase

The “AP1000 Diverse Actuation System Planning and Functional Design Summary Technical
Report” (APP-GW-GLR-145), WCAP-17184-P (ML102170267), Section 1, “AP1000 DAS Design
Process,” list the DAS lifecycle development phases as:

Design Requirements Phase

System Definition

Hardware and any Software Development Phase

System Test Phase

Installation Phase

Please note that there is not a listing for the DAS lifecycle phase of “Implementation”
phase.

a) The LAR states that some overlap with designers and engineers where complete human
diversity was not maintained at the requirements phase of the CIM and DAS design lifecycles
occurred. However, the LAR also states that “Complete human diversity was maintained for
the CIM and DAS FPGA design and implementation phases....” Staff could not discern a
difference between the “requirements phase” and the “design phase.” Both phases appear to
occur at the same time in development and thus the two design statements listed appear to
conflict with one another. There is some overlap in the design-requirements phase, yet
complete human diversity was maintained for the ... FPGA design phase. Provide detailed
descriptions, throughout each phase of the lifecycle development process, where human
diversity “overlap” occurred and where complete human diversity requirements were
maintained.

b) The LAR states that “Complete human diversity was maintained for the CIM and DAS FPGA ...
implementation phases....” Staff was not able to identify an “implementation phase” for the
DAS. Provide detailed descriptions of the DAS “implementation phase” that the LAR is
referencing. In addition, for all UFSAR Appendix 7A bullet items that list “Design Activities,” it is
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Enclosure 4

Response to Request for Additional Information and Supplemental Information regarding
LAR-13-020 (LAR-13-020S2)

not clear to staff what phase these activities are occurring. As stated above, “design-
requirements” is a defined lifecycle development phase for the CIM and DAS and the LAR
states that the “requirements phase” is where diversity “overlaps” occurred. As stated above,
please clarify how the diversity “overlaps” and “complete human diversity” for the Appendix 7A
“design activities” can occur simultaneously in the same phase.

SNC Response:

The following table maps the DAS and CIM-SRNC Life Cycle Phases and the overlaps in human
diversity that occurred in each life cycle phase. To help understand the context of each life cycle
phase, the column “Coinciding IEEE 1012-1998 Activities” (see Figure 1 in the Standard) is added.
This column is used here only to provide context for the NRC staff from the point of view of an
endorsed NRC standard (IEEE 1012-1998) on the activities that are performed for that phase.
DAS, as a nonsafety-related system, was not required to comply with IEEE 1012.

The last column of this table identifies the refined human diversity attribute ID code from
LAR-13-020 Table 2, as appropriate, to indicate where in the life cycle these attributes were met or
not met.
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CIM Life Cycle DAS Life Cycle | Coinciding IEEE 1012-
Phase Phase 1998 Activities Overlaps per LAR Table 2
Design Design Acquisition, Planning, No licensing commitment for human diversity

Requirements

Requirements

Concept

System Definition

System Definition

Acquisition, Planning,
Concept (System
Requirements)

No licensing commitment for human diversity

Hardware and
Software
Development
(Design and
Implementation)

Hardware and
any Software
Development

Requirements, Design,
Implementation

LAR Table ID: C.1

Not met — human diversity overlap existed for
FPGA logic requirements.

LAR Table ID: C.2

| Design Team — Fully met. Human diversity

licensing commitment for software development
portion of this phase (i.e., FPGA logic) was fully
met including design team simulation testing.

No licensing commitment for human diversity for
hardware design.

LAR Table ID: D.1 & D.3

IV&V Team — Not met (overlap existed in human
diversity for ISE simulation testing)

System Integration
and Test

System Test

Test

LAR Table ID: D.2

Fully complied to human diversity commitment

Installation

Installation

Installation and
Checkout

No licensing commitment for human diversity

Page 10 of 18




ND-14-1306
Enclosure 4

Response to Request for Additional Information and Supplemental Information regarding
LAR-13-020 (LAR-13-020S2)

Part a) of this question states that the NRC staff could not discern a difference between the
“requirements phase” and the “design phase”. In this table the “requirements phase” was the
requirements portion of the Hardware and Software Development phase (row 3). Also, in part b)
the RAI states that the NRC staff is not clear what phase “Design Activities” occur in the Appendix
7A bulleted items. These “Design Activities” were in the design portion of the Hardware and
Software Development phase (row 3) in the table above.

The activities associated with the System Definition phase include performing the system
requirements analysis. The resultant documents of this phase were the functional and system
requirements documentation that form the initial basis for the project.

The “requirements phase” was the FPGA requirements portion of the Hardware and Software
Development phase (row 3). The activities associated with the requirements phase were the
development of the FPGA logic requirements.

The “design phase” was the design portion of the Hardware and Software Development phase
(row 3). The activities associated with the design portion of the Hardware and Software
Development phase were development of the detailed FPGA logic and hardware specifications.

For the DAS, the hardware specifications included cabinet configuration drawings and cabinet
interconnecting wiring diagrams.

Part b) of this question indicated that the NRC staff was not able to identify an “implementation
phase” for the DAS. As presented in the above table, for the AP1000, the “implementation phase”
is defined by the activities performed in the Hardware and Software Development phase (row 3 in
the table above). The activities associated with the DAS implementation included coding of the
FPGA logic, simulation testing of the FPGA logic by the design team, and V&V ISE simuiation
testing of the application FPGA logic. Hardware implementation includes fabrication of the first
article (i.e. first production unit) including the production of the first article cabinets. Hardware
implementation also included flashing of the application logic onto the system’s FPGA(s) in
preparation for system testing.
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LAR-13-020 (LAR-13-020S2)

NRC Question 4: Clarify where implementation and simulation occur in the CIM and DAS
lifecycles and how it relates to the loss of human diversity during CIM and DAS
development.

10 CFR Part 52.79, “Contents of Applications; Technical Information In Final Safety Analysis
Report,” Sections (a) and (a)(2), state in part, that the FSAR descriptions shall be sufficient to
permit understanding of the system designs and their relationship to safety evaluations. The
guidance of the SRP, Appendix 7.1-C, “Guidance for Evaluation of Conformance to IEEE

Std 603,” Revision 4, Section 4, states that the information provided for the design basis items,
taken alone and in combination, should have one and only one interpretation. Both the CIM and
the DAS have defined system “test’ phases.” The LAR states:

There was some overlap in testers and IV&V personnel where complete human diversity
was not maintained at the testing phase of the CIM and DAS design lifecycles for
simulation testing (testing not on the target platform used to verify the logic to be
implemented within the FPGA). As shown in Table 2, complete human diversity was used
for black box testing ... and not for simulation testing.

a) The LAR also states that “...complete human diversity was not maintained for requirements
generation, simulation testing, and verification activities.” However, UFSAR Appendix 7A,
states that for “Implementation activities,” FPGA logic used in the CIM and DAS is humanly
diverse for the lifecycle implementation activities of physically programming the FPGA chip
such as simulation.... NRC staff reviewed LAR Tables 1 and 2. However, the tables do not
appear to relate design activities according to the CIM/SRNC and DAS lifecycle development
phases. Provide a table such as the LAR lifecycle Tables 1 and 2 that list the UFSAR Tier 1
CIM/SRNC and DAS development lifecycles and for each of the CIM/SRNC and DAS lifecycle
phases (1) display where simulation occurs, (2) where LAR listed simulation diversity overlaps
occurred, (3) where the UFSAR Appendix 7A “Implementation Activities” simulation is diverse,
and (4) any other details that support the LAR and Appendix 7A listed design revisions. Define
the term simulation as discussed in the LAR and the different simulation types (i.e., simulation
versus simulation testing) that the LAR makes reference to.

b) For all UFSAR Appendix 7A bullet items that list “lmplementation Activities,” it is not clear to
staff what phase these activities will occur for simulation. Provide design descriptions that
would clarify when the “Implementation Activities” listed in UFSAR Appendix 7A would occur
for simulation. Note that Tier 1 of the Vogtle UFSAR, Table 2.5.1-4, “Design Commitment,”
Item #4, and WCAP-17184-P, Section 1, does not list an “Implementation phase” for the DAS.

SNC Response:

Part a) of this question requests a life cycle table to show where simulation activities occur. The
table provided in the response to question 3 identifies in row 3 that simulation activities occur in the
hardware and software development phase of the life cycle. Row 3 of this table also identifies
IV&V simulation testing as the simulation activity with overlaps in human diversity. Therefore,

row 3 identifies the life cycle phase in which the design team simulation testing was conducted and
met the human diversity licensing commitments.

The table provided in the response to question 3 provides the refined human diversity attribute ID
code from LAR Table 2 to indicate where in the life cycle these attributes were met or not met.
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Part a) also requests a definition for the different simulation types. Simulation and simulation
testing are equivalent terms in the LAR. V&V Simulation (ISE testing) is done by the IV&V team.
Design simulation testing is done by the design team. In both cases, simulation testing emulates
code written in a Hardware Description Language (HDL), providing user-defined external stimulus
to and collecting output from the design under test (DUT). Simulation testing is used for both
ASICs and FPGAs. Simulators provide waveform viewers, HDL browsers, coverage collection,
viewing and log printout, and gate-level simulation functionality. Simulation test benches include
user-defined models, sometimes called bus functional models or transaction level models, used to
provide stimulus to the DUT and collect output from the DUT. Both stimulus generation and output
collection and prediction (pass fail criteria) are defined by the same design requirements as the
HDL. User-defined test cases are generated to exercise the DUT functionality. Coverage metrics
are collected to provide feedback to the user on the coverage of the design space and allow for
analysis of requirements and coverage.

For both the CIM and DAS, the design team performed simulation of the design using the Verilog
language and simulated their designs using Aldec Riviera Pro. IV&V performed a parallel
simulation of the design using the SystemVerilog language and simulated using Synopsys VCS
(Verilog Compiled code Simulator).

Part b) of this question requests an identification of the phase in which the Implementation
activities occur, specifically for simulation activities. The table in the response to question 3 shows
that the implementation activities occurred in row 3 for the CIM and DAS life cycle phases. It was
in these hardware and software development phases that simulation activities occurred. The
simulation activities are also identified in row 3 of the table.
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NRC Question 5: Clarify the human diversity commitments for system test phase activities
as they are described in the license amendment request and the Vogtle Units 3 and 4
UFSAR.

10 CFR Part 52.79, “Contents of Applications; Technical Information In Final Safety Analysis
Report,” Sections (a) and (a)(2), state in part, that the FSAR descriptions shall be sufficient to
permit understanding of the system designs and their relationship to safety evaluations. The
guidance of SRP, Appendix 7.1-C, “Guidance for Evaluation of Conformance to IEEE Std 603,”
Revision 4, Section 4, states that the information provided for the design basis items should be
technically accurate. The LAR states that “NA designates that the human diversity attribute was
not part of the original diversity model and therefore was not applied. CSI and Westinghouse were
used for both the CIM and DAS design process life-cycle.”

Figure 1-1, “DAS Life Cycle Phases,” in WCAP-17184, “AP1000 Diverse Actuation System
Planning and Functional Design Summary Technical Report," Revision 2, displays a diversity
model for CS Innovations (CSI) and Westinghouse. The figure describes CSI as wholly
responsible for all system test phase activities. However, WEC currently performs certain DAS
system test phase activities for the Vogtle nuclear power plant build. Provide appropriate updates
and mark-ups to Figure 1-1 to ensure that it is consistent with current Vogtle UFSAR Tier 1 design
commitments. In addition, for all Tier 2* and Tier 2 documents listed in Vogtle UFSAR

Appendix 7A, perform a review to ensure that current CIM, SRNC, and DAS diversity descriptions
are current, accurate and technically correct.

SNC Response:

As stated on page 9 of the LAR, there are no licensing requirements that require different design
organizations/companies. Therefore, it is SNC's position that the changes to Figure 1-1in
WCAP-17184 have no impact on the overall diversity model for CIM and DAS. Westinghouse has
an open corrective action item, which was provided to the staff during the CIM/DAS Diversity LAR
audit, to correct this figure in a future revision of WCAP-17184 and to include this in a separate
licensing departure.

The responses to questions 3 and 4 indicate that simulation testing is performed during the
hardware and software development phases for the CIM and DAS projects. Page 9 of the LAR
states:

“There was some overlap in testers and IV&V personnel where complete human
diversity was not maintained at the testing phase of the CIM and DAS design lifecycles
for simulation testing (testing not on the target platform used to verify the logic to be
implemented within the FPGA).”

Note that “testing phase” here is referring to the hardware and software development phase of the
CIM and DAS design lifecycles. There was a licensing requirement to maintain human diversity
during these simulation testing activities (i.e. different people doing the same tasks on both the
CIM and DAS projects); however, there is no licensing commitment to use separate organizations.

Finally, a review of the documents listed in the proposed UFSAR Appendix 7A confirmed that the
current CIM, SRNC, and DAS diversity descriptions are current, accurate, and technically correct.
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NRC Question 6: Identify the correct Tier 2* documents for the proposed design revisions.

10 CFR Part 52.79, “Contents of Applications; Technical Information In Final Safety Analysis
Report,” Sections (a) and (a)(2), state in part, that the FSAR descriptions shall be sufficient to
permit understanding of the system designs and their relationship to safety evaluations. The
guidance of the SRP, Appendix 7.1-C, “Guidance for Evaluation of Conformance to IEEE

Std 603,” Revision 4, Section 4, states that the information provided for the design basis items
should be technically accurate. In Enclosure 2 of the LAR, “Proposed Changes to the Updated
Final Safety Analysis Report,” design revision items #3 and #4 propose to revise Tier 2*
documents. However, the documents that are referenced in design items #3 and #4 are not Tier 2*
documents. Provide the correct Tier 2* document(s) for these proposed design revision items.

SNC Response:

The changes identified as items 3 and 4 in Enclosure 2 of SNC letter ND-14-0191 are to UFSAR
Table 1.6-1, “Material Referenced.” The introductions to the UFSAR markups for items 3 and 4
incorrectly identify this Table 1.6-1 text as Tier 2* information. However, the marked up text does
correctly present this text as Tier 2 information (i.e., no brackets or italicized text). Accordingly,
only the introductions to items 3 and 4 were incorrect, and should be rewritten as follows:

3. Revise Tier 2 information in the Title cell for Westinghouse Topical Report Number
WCAP-17184-P (P), under DCD Section Number 7.1, as follows:

And:

4. Revise Tier 2 information in the Title cell for Westinghouse Topical Report Number
WCAP-17184-P, under DCD Section Number 7.7, as follows:

Page 15 of 18



ND-14-1306

Enclosure 4

Response to Request for Additional Information and Supplemental Information regarding
LAR-13-020 (LAR-13-020S2)

NRC Question 7: Submit the independent, third-party assessments of the CIM/DAS human
diversity overlap, including those associated with common functions such as power up,
power down, actuation, and internal communication.

10 CFR Part 52.79, “Contents of Applications; Technical Information In Final Safety Analysis
Report,” Sections (a) and (a)(2), state in part, that the FSAR descriptions shall be sufficient to
permit understanding of the system designs and their relationship to safety evaluations. The
guidance of the SRP, Appendix 7.1-C, “Guidance for Evaluation of Conformance to IEEE

Std 603,” Revision 4, Section 4, states that the information provided for the design basis items,
taken alone and in combination, should have one and only one interpretation, and should be
analyzed to demonstrate its consistency with the plant safety analysis and other plant system
designs. LAR Appendix 7A proposes to remove the Tier 2* CIM diversity requirement of “For any
functionality that is similar between the two designs, different designers were used for the CIM and
DAS designs.” However, the LAR also states that “Common functions such as power up, power
down, actuation methods, and internal communications were evaluated.” NRC staff was not able
to identify the diversity analysis process used by the independent third party reviewers for these
common functions. NRC staff reviewed the diversity analysis performed by the independent third
party reviews that were contained in (1) “Independent Review of AP1000 CIM/SRNC-DAS
Diversity,” January 11, 2013, and (2) “Independent Review of AP1000 ALS/DAS vs CIM/SRNC
Human Diversity Overlap,” May 23, 2013, during the technical audit. Provide the results of the
independent third party review diversity analysis which also analyze common functions between
the CIM/SRMC and DAS. Also, the independent third party review documents have not been
submitted for docketing with the LAR application. In order for staff to apply the engineering
analysis and results from the independent third party review team documents, submit these
documents on the docket.

SNC Response:

The following two independent, third-party reports are provided as Enclosure 7 of this letter.
These documents are considered proprietary in their entirety and, therefore, it is requested they be
withheld from public disclosure in accordance with 10 CFR 2.390.

1. Independent Review of AP1000 CIM/SRNC — DAS Diversity, January 11, 2013

2. Independent Review of AP1000 ALS/DAS vs. CIM/SRNCE Human Diversity Overlap,
May 23, 2013
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NRC Question 8: Describe how the different geometries of the CIM and DAS FPGA chips
require different manufacturing processes.

10 CFR Part 52.79, “Contents of Applications; Technical Information In Final Safety Analysis
Report,” Sections (a) and (a)(2), state in part, that the FSAR descriptions shall be sufficient to
permit understanding of the system designs and their relationship to safety evaluations. The
guidance of the SRP, Appendix 7.1-C, “Guidance for Evaluation of Conformance to IEEE Std
603,” Revision 4, Section 4, states that the information provided for the design basis items should
be technically accurate. The LAR states that the CIM and DAS FPGA devices are different in
structure and design and the same production lines cannot be used for the CIM and DAS FPGA
manufacture since the chips use two different geometries. Provide design details that demonstrate
that the CIM and DAS FPGA chips have two different geometries. Also provide the basis that
demonstrates that an FPGA chip manufacturing line has to use unique hardware to make a
specific geometry of the device and that if two different FPGA geometries are used, the same
FPGA production line cannot manufacture these two geometrically different FPGA chips.

SNC Response:

Section 2.4, “FPGA Chip Diversity” of 6105-00012, “CIM/SRNC vs. DAS Diversity,” Revision 1
(provided as Enclosure 8 of this letter) provides the design details demonstrating the CIM/SRNC
FPGAs are diverse from the FPGA used in the DAS design. Section 3.3 of this document also
concludes that the two FPGAs are fabricated with different chip geometries on different
manufacturing lines. This point was confirmed with the FPGA manufacturer, Microsemi.
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NRC Question 9: Address the use of software in the DAS and submit Document 6105-
00012, "CIM/SRNC vs DAS Diversity," Revision 1, to support the staff's review of the LAR.

10 CFR Part 52.79, “Contents of Applications; Technical Information In Final Safety Analysis
Report,” Sections (a) and (a)(2), state in part, that the FSAR descriptions shall be sufficient to
permit understanding of the system designs and their relationship to safety evaluations. The
guidance of the SRP, Appendix 7.1-C, “Guidance for Evaluation of Conformance to IEEE Std 603,”
Revision 4, Section 4, states that the information provided for the design basis items, taken alone
and in combination, should have one and only one interpretation. The LAR states that the “...DAS
uses no operating system or executable software loops for its control functions...” and that “DAS
uses no software for its control functions.” However, staff questioned the results captured in
Document 6105-00012, “CIM/SRNC vs DAS Diversity,” Revision 1, Section 3.2.5, “Software
Diversity,” where the results state that the CIM and SRNC contain no software. However, the
results of Document 6105-00012 did not find the same for the DAS. NRC staff requests
clarification and details of the DAS’s utilization of software during (1) plant start-up and shut down,
(2) during normal online plant operations and (3) during the DAS’s performance of mitigation
actions and protective functions. NRC staff also requests the applicant to submit on the docket
Document 6105-00012 so staff can review the diversity engineering analysis and results contained
within this document.

SNC Response:

The use of software in the DAS is limited to the ALS Service Unit (ASU) which is the DAS
maintenance work station. The ASU is not operational during normal DAS operation and therefore
cannot impact plant functionality. The displays in the MCR and on the remote panel for DAS are
7-segment displays that do not use software. Therefore, there is no software that affects (1) plant
start-up and shut down, (2) normal online plant operations and (3) DAS’s performance of mitigation
actions and protective functions.

Document 6105-00012, “CIM/SRNC vs. DAS Diversity”, Revision 1 is provided as Enclosure 8 to
this letter. This document is considered proprietary in its entirety and; therefore, it is requested it
be withheld from public disclosure in accordance with 10 CFR 2.390.
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Response to Request for Additional Information and Supplemental Information regarding
LAR-13-020 (LAR-13-020S2)

UFSAR Chapter 1, Introduction and General Description of the Plant, Section 1.6,
Table 1.6-1, Material Referenced:

1. Revise Tier 2 information in the Title cell for Westinghouse Topical Report Number
WCAP-15775, under DCD Section Number 7.1, as follows:

DCD
Section | Westinghouse Topical
Number Report Number Title
* * *
71 WCAP-15775 AP1000 Instrumentation and Control Defense-in-Depth and Diversity
Report, Revision 4 {as modified by changes provided in UFSAR
Appendix 7A)
* * %

2. Revise Tier 2* information in the Title cell for Westinghouse Topical Report Number
“[WCAP-17179-P [and] WCAP-17179-NP,” under DCD Section Number 7.1, as follows:

DCD
Section | Westinghouse Topical
Number Report Number Title
* % *
71 [WCAP-17179-P AP1000 Component Interface Module Technical Report, Revision 2 ( as
WCAP-17179-NP modified by changes provided in UFSAR Appendix 7A)I*
* * %

3. Revise Tier 2 information in the Title cell for Westinghouse Topical Report Number
WCAP-17184-P (P), under DCD Section Number 7.1, as follows:

DCD
Section | Westinghouse Topical
Number Report Number Title
* % %
7.1 WCAP-17184-P (P) AP1000™ Diverse Actuation System Planning and Functional Design
Summary Technical Report, Revision 2 (as modified by changes
provided in LUFSAR Appendix 7A)

* X *
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4. Revise Tier 2 information in the Title cell for FMEA of AP1000™ Protection and Safety
Monitoring System, Revision 3, under DCD Section Number 7.2, as follows:

DCD
Section | Westinghouse Topical
Number Report Number Title
* k %
7.2 | WCAP-16438-P FMEA of AP1000™ Protection and Safety Monitoring System,
WCAP-16438-NP Revision 3_(as modified by changes provided in UFSAR Appendix 7A)
* k %

5. Revise Tier 2 information in the Title cell for Westinghouse Topical Report Number
WCAP-17184-P, under DCD Section Number 7.7, as follows:

DCD
Section | Westinghouse Topical
Number Report Number Title
* k *
7.7 WCAP-17184-P AP1000™ Diverse Actuation System Planning and Functional Design
Summary Technical Report, Revision 2 (as modified by changes
provided in LIFSAR Appendix 7A})

* * %

6. UFSAR Chapter 7, Instrumentation and Controls, Subsection 7.1.2.14.1, Design Process,
change the citation to Document 15 to read:

Document 15:  APP-GW-GLR-143 (WCAP-17179), “AP1000™ Component Interface Module
Technical Report,” Revision 2 (as modified by changes provided in

Appendix 7A)
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7. UFSAR Chapter 7, Instrumentation and Controls, Subsection 7.1.7, References — Revise
Tier 2 and Tier 2* information by changing the revision number of References 7, 23 and
24, to read:

7. WCAP-15775, “AP1000 Instrumentation and Control Defense-in-Depth and Diversity
Report:,” Revision 4 (as modified by changes provided in Appendix 7A)

23. WCAP-17184-P, “AP1000™ Diverse Actuation System Planning and Functional Design
Summary Technical Report,” Revision 2 (as modified by changes provided in UFSAR

Appendix 7A).

24, [WCAP-17179-P (Proprietary) and WCAP-17179-NP (Non-Proprietary), “AP1000
Component Interface Module Technical Report,” Revision 2 (as modified by changes
provided in UFSAR Appendix 7A).]*

8. UFSAR Chapter 7, Instrumentation and Controls, Subsection 7.2.4, References — Revise
Tier 2 information by changing the revision number of Reference 1, to read:

1. WCAP-16438-P (Proprietary), WCAP-16438-NP (Non-Proprietary), “FMEA of AP1000
Protection and Safety Monitoring System,” Revision 3 (as modified by changes provided
in UFSAR Appendix 7A).

9. Chapter 7, Instrumentation and Controls, is revised by incorporating a new
Appendix 7A, INSTRUMENTATION AND CONTROLS LICENSING BASIS DOCUMENT
CHANGES, at the end of the current Chapter 7, as shown on the following pages:
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APPENDIX 7A INSTRUMENTATION AND CONTROLS LICENSING BASIS DOCUMENT
CHANGES

Note: Revised text within the licensing basis documents is identified in this appendix with
strikethrough font for deleted text, underlined font for new text, and three asterisks (* * *)
where text is omitted for clarity.

7A.1  WCAP-15775, AP1000 Instrumentation and Control Defense-in-Depth and Diversity
Report
The UFSAR incorporates by reference Tier 2 document WCAP-15775, AP1000
Instrumentation and Control Defense-in-Depth and Diversity Report. See Table 1.6-1.
WCAP-15775, Revision 4, includes the following revisions and additions as indicated by
strikethroughs and underlines.

e Revise the LIST OF ACRONYMS AND ABBREVIATIONS as follows:

* % *
ALS Advanced Logic System
* % %
CIiM Component Interface Module
* * %
FPGA Field Programmable Gate Array

¢ Revise Section 4.2, Determining Diversity — Guideline 2, under diversity aspect
number 4, Human Diversity, as follows:

The design, verification, and validation programs for instrumentation and control
systems, as described in described in WCAP-13383 (Reference 3) and CE-CES-
195 (Reference 4) requwe and speCIfy the use of mdependent rewew lt—is—a

fabneahen—meludmg—venﬂeaﬂen—and—vahdaﬂen— At the svstem Ievel dlfferent des ign
and |V&V teams are used on the DAS and PMS systems.

The AP1000 Component Interface Module (CIM), provides the priority logic between
PMS and plant control for component control. The AP1000 CIM Technical Report
(Reference 9), identifies how diversity is maintained between the ALS-based DAS
and the CIM.

The functionality of the CIM and DAS are different, and this reduces the chances
that a common cause failure can be made in both designs. The FPGA Logic used in
the DAS maintains human diversity with respect to the FPGA logic used in the CIM,
for the following lifecycle activities:

¢ Design Activities (i.e., different FPGA logic design teams for activities such as
the preparation of design specifications and development of the application logic
in the hardware descriptive language)
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o Implementation Activities (i.e., different FPGA logic design teams for activities
required to physically program the FPGA chip such as simulation, synthesis and
‘place and route” tasks)

o Black Box Test Activities (i.e., different IV&V test teams).

Black Box Testing is the testing of a component or system in the target
hardware without reference to the internal structure of the component or system.

Testing focuses solely on the outputs generated in response to selected inputs
and execution conditions.

» Revise Section 6, References, by adding Reference 9, as follows:

9. WCAP-17179, Revision 2 (as modified by changes provided in Appendix 7A).
“*AP1000 Component Interface Module Technical Report”

7A.2 [WCAP-17179-P and WCAP-17179-NP, AP1000™ Component Interface Module
Technical Report

The UFSAR incorporates by reference Tier 2* document WCAP-17179-P and
WCAP-17179-NP, AP1000™ Component Interface Module Technical Report. See
Table 1.6-1. WCAP-17179-P and WCAP-17179-NP, Revision 2, include the following
revisions and additions as indicated by strikethroughs and underlines.

e Revise the DEFINITIONS as follows:

Black Box Testing _The testing of a component or system in the target hardware
without reference to the internal structure of the component or

system. Testing focuses solely on the outputs generated in
response to selected inputs and execution conditions.

e Revise the REFERENCES as follows:

138. WCAP-15775, Revision-4 (as modified by changes provided in Appendix 7A),
‘AP1000 Instrumentation and Control Defense-In-Depth and Diversity Report,”
Westinghouse Electric Company LLC.

22. WCAP-17184-P (Proprietary), Revision— 2 (as modified by changes provided
in Appendix 7A), “AP1000 Diverse Actuation System Planning and Functional
Design Summary Technical Report,” Westinghouse Electric Company LLC.

e Revise Section 2.9.4, Human Diversity, as follows:

The purpose of human diversity is to reduce the chance of common errors in similar
designs. {The functionality of the CIM and DAS are not similar, and this reduces the
chances that a common error can be made in both des:gns Fer—any—funct;ena#ty
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Enclosure 5

Response to Request for Additional Information and Supplemental Information regarding
LAR-13-020 (LAR-13-020S2)

will-be-tused-to-test the-GiM-and-BAS-designsI° The FPGA Logic used in the DAS

maintains human diversity with respect to the FPGA logic used in the CIM, for the
following lifecycle activities:

Design Activities (i.e., different FPGA logic design teams for activities such as the
preparation of design specifications and development of the application logic in the

hardware descriptive language)

e Implementation Activities (i.e., different FPGA logic design teams for activities
required to physically program the FPGA chip such as simulation, synthesis and
“place and route” tasks)

o Black Box Test Activities (i.e., different IV&Y test teams).]*

7A.3 WCAP-17184-P, AP1000™ Diverse Actuation System Planning and Functional Design
Summary Technical Report

The UFSAR incorporates by reference Tier 2 document WCAP-17184-P, AP1000™
Diverse Actuation System Planning and Functional Design Summary Technical_Report.
See Table 1.6-1. WCAP-17184-P, Revision 2, includes the following revisions and
additions as indicated by strikethroughs and underlines.

o Revise the DEFINITIONS section as follows:
Black Box Testing

The testing of a component or system in the target hardware without reference to
the internal structure of the component or system. Testing focuses solely on the

outputs generated in response to selected inputs and execution conditions.

¢ Revise the REFERENCES section as follows:

20. APP-GW-GLR-143 (Proprietary), Revision—6 2 (as modified by changes
provided in UFSAR Appendix 7A), “AP1000 Component Interface Module
Technical Report,” Westinghouse Electric Company LLC.

» Revise Section 9.4, HUMAN DIVERSITY as follows:

The design, verification, and validation programs for I&C systems, fas described in
WNA-PN-00056-WAPP, “NuStart/DOE Design Finalization Diverse Actuation
System Project Plan” (Reference 14)1*° and the DAS Design Process (Reference
15), require and specify the use of independent review. At the system level,
d|fferent design and IV&V teams are used on the DAS and PMS systems. {isa

fThe AP1000 Component Interface Module (CIM);-whish provides the priority logic
between PMS and plant control for component control-s-alse-provided-by-GS
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Enclosure 5

Response to Request for Additional Information and Supplemental. Information regarding
LAR-13-020 (LAR-13-020S2)

trnovations. The AP1000 CIM Technical Report (Reference 20), identifies how
diversity is maintained between the ALS-based DAS and the CIM.}*®

The functionality of the CIM and DAS are different, and this reduces the chances
that a common cause failure can be made in both designs. The FPGA Logic used
in the DAS maintains human diversity with respect to the FPGA logic used in the
CIM, for the following lifecycle activities:

o Design Activities (i.e., different FPGA logic design teams for activities such as the
preparation of design specifications and development of the application logic in the

hardware descriptive language)

o Implementation Activities (i.e., different FPGA logic design teams for activities
required to physically program the FPGA chip such as simulation, synthesis and
“place and route” tasks)

s Black Box Test Activities (i.e., different IV&V test teams)

7A.4 WCAP-16438-P and WCAP-16438-NP. FMEA of AP1000™ Protection and Safety
Monitoring System

The UFSAR incorporates by reference Tier 2 document WCAP-16438-P and
WCAP-16438-NP, FMEA of AP1000™ Protection and Safety Monitoring System. See
Table 1.6-1. WCAP-16438-P and WCAP-16438-NP, Revision 3, include the following
revisions and additions as indicated by strikethroughs and underlines.

e Revise the REFERENCES section as follows:

6. WCAP-15775, Revision 4 (as modified by changes provided in UFSAR
Appendix 7A). “AP1000™ Instrumentation and Control Defense-In-Depth and
Diversity Report,” Westinghouse Electric Company LLC.
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ND-14-1306
Enclosure 9
Affidavit from SNC for withholding under 10 CFR 2.390 (LAR-13-020S2)

1.

Affidavit of Brian H. Whitley

My name is Brian H. Whitley. | am the Regulatory Affairs Director, Nuclear
Development, for Southern Nuclear Operating Company (SNC). | have been delegated
the function of reviewing proprietary information sought to be withheld from public
disclosure and am authorized to apply for its withholding on behalf of SNC.
| am making this affidavit on personal knowledge, in conformance with the provisions of
10 CFR Section 2.390 of the Commission’s regulations, and in conjunction with SNC's
filings and supplement on dockets 52-025 and 52-026, Vogtle Electric Generating Plant
(VEGP) Units 3 and 4, Request for License Amendment: Component Interface Module
(CIM) / Diverse Actuation System (DAS) Diversity (LAR-13-020). | have personal
knowledge of the criteria and procedures used by SNC to designate information as a
trade secret, privileged or as confidential commercial or financial information.
Based on the reason(s) at 10 CFR 2.390(a)(4), this affidavit seeks to withhold from
public disclosure Enclosures 8, 9, 10 and 11 of Vogtle Electric Generating Plant (VEGP)
Units 3 and 4, Request for License Amendment: Component Interface Module (CIM) /
Diverse Actuation System (DAS) Diversity (LAR-13-020).
The following is furnished for consideration by the Commission in determining whether
the information sought to be withheld from public disclosure should be withheld.

a. The information sought to be withheld from public disclosure has been held in

confidence by SNC and Westinghouse Electric Company.
b. The information is of a type customarily held in confidence by SNC and

Westinghouse and not customarily disclosed to the public.

Affidavit of Brian H. Whitley, Page 1 of 2



ND-14-1306
Enclosure 9
Affidavit from SNC for withholding under 10 CFR 2.390 (LAR-13-020S2)
c. The release of the information might result in the loss of an existing or potential
competitive advantage to SNC and/or Westinghouse.
d. Other reasons identified in Enclosure 6 of Vogtle Electric Generating Plant
(VEGP) Units 3 and 4, Request for License Amendment: Component Interface
Module (CIM) / Diverse Actuation System (DAS) Diversity (LAR-13-020) (dockets
52-025 and 52-026), and those reasons are incorporated here by reference.

5. Additionally, release of the information may harm SNC because SNC has a contractual
relationship with the Westinghouse Electric Company regarding proprietary information.
SNC is contractually obligated to seek confidential and proprietary treatment of the
information.

6. The information is being transmitted to the Commission in confidence and, under the
provisions of 10 CFR Section 2.390, it is to be received in confidence by the
Commission.

7. To the best of my knowledge and belief, the information sought to be protected is not

available in public sources or available information has not been previously employed in

the same original manner or method.

| declare under penalty of perjury that the foregoing is true and correct.

% Executed on ql Zl lft
Bnan H. Whltley Date

Affidavit of Brian H. Whitley, Page 2 of 2
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Attachment 1 to SVP_SV0_002678

WBSt inghouse Westinghouse Electric Company

Nuclear Power Plants

1000 Westinghouse Drive

Cranberry Township, Pennsylvania 16066
USA

Document Control Desk Directtel: 412-374-6206

U S Nuclear Regulatory Commission Direct fax: 724-940-8505

Washington, DC 20852-2738 e-mail: sisklrb@westinghouse.com
Project letter: SVP-SV(-002654

Ourref: CAW-14-4001

August 19, 2014

APPLICATION FOR WITHHOLDING PROPRIETARY
INFORMATION FROM PUBLIC DISCLOSURE

Subject:  Transmittal of Documents to Support NRC RAI Docket Request for CIM/DAS Diversity
LAR Audit (Proprietary)

The proprietary information for which withholding is being requested in the above-referenced letter is
further identified in the affidavit signed by Westinghouse Electric Company LLC. The affidavit
accompanying this letter, sets forth the basis on which the information may be withheld from public
disclosure by the Commission and address with specificity the considerations listed in paragraph (b) (4) of
10 CFR Section 2.390 of the Commission’s regulations.

This document contains information which is proprietary to Westinghouse. Accordingly, we request that
this information be withheld from public disclosure. Since these documents are proprietary in their
entirety, no non-proprietary versions will be provided.

Accordingly, this letter authorizes the utilization of the accompanying affidavit by Southern Nuclear
Company.

Correspondence with respect to the proprietary aspects of this application for withholding or the
accompanying affidavit should reference CAW-14-4001 and should be addressed to J. A. Gresham,
Manager, Regulatory Compliance, Westinghouse Electric Company, Suite 428, 1000 Westinghouse
Drive, Cranberry Township, Pennsylvania 16066.

Very truly yours,

o =

Thomas Rodack
Director Licensing and Engineering Programs,
Global Fuel Engineering & Product Management



‘Attachment 1 to SVPYSV0_002678

CAW-14-4001
August 19,2014

AFFIDAVIT

COMMONWEALTH OF PENNSYLVANIA:

SS

COUNTY OF BUTLER:

Before me, the undersigned authority, personally appeared Thomas Rodack, who, being by me
duly sworn according to law, deposes and says that he is authorized to execute this Affidavit on behalf of
Westinghouse Electric Company LLC (Westinghouse), and that the averments of fact set forth in this

Affidavit are true and correct to the best of his knowledge, information, and belief:

m@@,‘/é

Thomas Rodack
Director Licensing and Engineering Programs,
Global Fuel Engineering & Product Management

Sworn to and subscribed
before me this /g day
of August 2014,

COMMONWEALTH OF PENNSYLVANIA

Notarial Seal
Linda ). Bugle, Notary Public
City of Pittsburgh, Allegheny County
My Commission Explres June 18, 2017

NEMBER, PENHSTLVANIA ASSOCIATION OF NOTARIES

'

Notary Public
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CAW-14-4001
August 19, 2014

M I am Director Licensing and Engineering Programs, Global Fuel Engineering & Product
Management, Westinghouse Electric Company, LLC (Westinghouse), and as such, I have been
specifically delegated the function of reviewing the proprietary information sought to be withheld
from public disclosure in connection with nuclear power plant licensing and rule making

proceedings, and am authorized to apply for its withholding on behalf of Westinghouse.

2) I am making this Affidavit in conformance with the provisions of 10 CFR Section 2.390 of the
Commission's regulations and in conjunction with the Westinghouse “Application for

Withholding™ accompanying this Affidavit.

3) I have personal knowledge of the criteria and procedures utilized by Westinghouse in designating

information as a trade secret, privileged or as confidential commercial or financial information.

@) Pursuant to the provisions of paragraph (b)(4) of Section 2.390 of the Commission's regulations,
the following is furnished for consideration by the Commission in determining whether the

information sought to be withheld from public disclosure should be withheld.

(i) The information sought to be withheld from public disclosure is owned and has been held

in confidence by Westinghouse.

(i) The information is of a type customarily held in confidence by Westinghouse and not
customarily disclosed to the public. Westinghouse has a rational basis for determining
the types of information customarily held in confidence by it and, in that connection,
utilizes a system to determine when and whether to hold certain types of information in
confidence. The application of that system and the substance of that system constitute

Westinghouse policy and provide the rational basis required.

Under that system, information is held in confidence if it falls in one or more of several
types, the release of which might result in the loss of an existing or potential competitive

advantage, as follows:

(a) The information reveals the distinguishing aspects of a process (or component,
structure, tool, method, etc.) where prevention of its use by any of
Westinghouse's competitors without license from Westinghouse constitutes a

competitive economic advantage over other companies.



Attachment 1 to SVP_SV0_002678

CAW-14-4001
August 19, 2014

(b) It consists of supporting data, including test data, relative to a process (or
component, structure, tool, method, etc.), the application of which data secures a
competitive economic advantage, e.g., by optimization or improved

marketability.

(©) Its use by a competitor would reduce his expenditure of resources or improve his
competitive position in the design, manufacture, shipment, installation, assurance

of quality, or licensing a similar product.

(d) It reveals cost or price information, production capacities, budget levels, or

commercial strategies of Westinghouse, its customers or suppliers.

(e) It reveals aspects of past, present, or future Westinghouse or customer funded

development plans and programs of potential commercial value to Westinghouse.

H It contains patentable ideas, for which patent protection may be desirable.

There are sound policy reasons behind the Westinghouse system which include the

following;:

(a) The use of such information by Westinghouse gives Westinghouse a competitive
advantage over its competitors. It is, therefore, withheld from disclosure to

protect the Westinghouse competitive position.

(b) It is information that is marketable in many ways. The extent to which such
information is available to competitors diminishes the Westinghouse ability to

sell products and services involving the use of the information.

(c) Use by our competitor would put Westinghouse at a competitive disadvantage by

reducing his expenditure of resources at our expense.

(d) Each component of proprietary information pertinent to a particular competitive
advantage is potentially as valuable as the total competitive advantage. If

competitors acquire components of proprietary information, any one component
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may be the key to the entire puzzle, thereby depriving Westinghouse of a

competitive advantage.

(e) Unrestricted disclosure would jeopardize the position of prominence of
Westinghouse in the world market, and thereby give a market advantage to the

competition of those countries.

®H The Westinghouse capacity to invest corporate assets in research and
development depends upon the success in obtaining and maintaining a

competitive advantage.

(iii) The information is being transmitted to the Commission in confidence and, under the
provisions of 10 CFR Section 2.390; it is to be received in confidence by the

Commission.

@iv) The information sought to be protected is not available in public sources or available
information has not been previously employed in the same original manner or method to

the best of our knowledge and belief.
(v)  The proprietary information sought to be withheld from SVP_SV0_002654.

The information requested to be withheld reveals details of the AP1000 design; sequence
and method of construction; and timing and content of inspection and testing. This
information was developed and continues to be developed by Westinghouse. The
information is part of that which enables Westinghouse to manufacture and deliver

products to utilities based on proprietary designs.

Public disclosure of this proprietary information is likely to cause substantial harm to the
competitive position of Westinghouse because it would enhance the ability of competitors

to provide similar commercial power reactors without commensurate expenses.

The information requested to be withheld is the result of applying the results of many
years of experience in an intensive Westinghouse effort and the expenditure of a

considerable sum of money.
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In order for competitors of Westinghouse to duplicate this information, similar technical
programs would have to be performed and a significant manpower effort, having the

requisite talent and experience, would have to be expended.

Further the deponent sayeth not.



