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Docket Number 52-027 
ITAAC Closure Notification on Completion of ITAAC 2.5.01.03c [Index No. 
513] 
 

Attachments: References 
 

The purpose of this letter is to notify the Nuclear Regulatory Commission (NRC) in 
accordance with 10 CFR 52.99(c)(1) of the completion of Virgil C. Summer Nuclear 
Station (VCSNS) Unit 2 Inspections, Tests, Analyses, and Acceptance Criteria (ITAAC) 
Item 2.5.01.03c for verifying that any Diverse Actuation System (DAS) algorithms, logic, 
program architecture, executable operating systems, and executable software/logic are 
different than those used in the Protection and Safety Monitoring System (PMS). The 
closure process for this ITAAC is based on the guidance described in NEI 08-01 
(Reference 1), which was endorsed by the NRC in Regulatory Guide 1.215. 
 
ITAAC Statement 
 
Design Commitment: 
 
3.c) Software diversity between the DAS and PMS will be achieved through the use of 
different algorithms, logic, program architecture, executable operating system, and 
executable software/logic. 
 
Inspections, Tests, Analyses: 
 
Inspection of the DAS and PMS design documentation will be performed. 
 
Acceptance Criteria: 
 
Any DAS algorithms, logic, program architecture, executable operating systems, and 
executable software/logic are different than those used in the PMS. 

 
SCE&G      New Nuclear Deployment ● P. O. Box 88 ● MC 846 ● Jenkinsville, South Carolina 29065 ● www.sceg.com 

 
 



NND-16-0132 
May 3, 2016 
Page 2 of 4 
 
ITAAC Determination Basis 
 
An inspection of design documentation was performed to verify the algorithms, logic, 
program architecture, executable operating systems, and executable software/logic 
used within the DAS are different than those used in the PMS (including the Common Q 
and the Component Interface Module (CIM) subsystem). 
 
The basis of diversity used for prevention of common mode failure is established by 
Sections 2.6.3 and 3.2.6 of NUREG/CR-6303, “Method for Performing Diversity and 
Defense-In-Depth Analyses of Reactor Protection Systems” (Reference 2). The DAS 
and PMS software were assessed on the elements of diversity established within the 
ITAAC Acceptance Criteria. The results of the inspection are documented in the 
AP1000 Diverse Actuation System Diversity Analysis report (Reference 3). A summary 
of the observed differences between the DAS and PMS software are shown in the table 
below: 
 

Diversity Type DAS 
PMS 

Common Q CIM Subsystem 
Algorithms Simple mathematical 

conversion calculations 
reviewed and found to be 
different from the PMS 
 
Cyclic Redundancy Check 
operations with different 
code implementation from 
the CIM subsystem 

Numerous calculations 
based on complex 
operations found to be 
different than DAS 

Cyclic Redundancy 
Check operations with 
different code 
implementation from 
DAS 

Logic Unique Gate Structure 
associated with DAS-
specific Field 
Programmable Gate Array 
(FPGA) technology 

Logic performed within 
software 

Unique Gate Structure 
associated with CIM-
specific FPGA 
technology 

Program 
Architecture 

DAS-specific FPGA 
technology 

Central Processing Unit 
(CPU) Based 

CIM-specific FPGA 
technology 

Executable 
Operating Systems 

None used Proprietary Operating 
Systems 

None used 

Executable 
Software/Logic 

Executable Software:  
• None Used 

 
Executable Logic: 
• Unique Gate Structure 

associated with DAS- 
specific FPGA 
technology 
(Programmed using a 
hardware description 
language ) 

Executable Software: 
• Mix of proprietary 

and common  
programming 
language 

 
 
Executable Logic: 
• None used 

Executable Software: 
• None used 

 
Executable Logic: 
• Unique Gate 

Structure associated 
with CIM-specific 
FPGA technology 
(Programmed using 
a hardware 
description 
language) 
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The AP1 000 Diverse Actuation System Diversity Analysis report concludes that 
software diversity between the DAS and PMS has been achieved through the use of 
different algorithms, logic, program architecture, executable operating systems, and 
executable software/logic. 

ITAAC Finding Review 

In accordance with plant procedures for ITAAC completion, SCE&G performed a review 
of all findings pertaining to the subject IT AAC and associated corrective actions. This 
review found that there are no relevant ITAAC findings associated with this ITAAC. The 
ITAAC completion review is documented in the ITAAC Completion Package for ITAAC 
2.5.01.03c (Reference 4) and available for NRC inspection. 

ITAAC Completion Statement 

Based on the above information, SCE&G hereby notifies the NRC that ITAAC 
2.5.01.03c was performed for VCSNS Unit 2 and that the prescribed acceptance criteria 
are met. 

Systems, structures, and components verified as part of this ITAAC are being 
maintained in their as-designed, ITAAC compliant condition in accordance with 
approved plant programs and procedures. 

We request NRC staff confirmation of this determination and publication of the required 
notice in the Federal Register per 10 CFR 52.99(e)(1). 

If there are any questions, please contact Nick Kellenberger at (803) 941-9834. 

NKIAR/al 

Sincerely, 

~;{~ 
A~~. Rice 
Manager 
Nuclear Licensing 
New Nuclear Deployment 
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c. Document Control Desk 

Catherine Haney – Region II Regional Administrator 
 Tomy Nazario – Senior Resident 

Patrick Heher - NRC 
Thomas R. Fredette – NRC 
Billy Gleaves – NRC 
James Reece – NRC 
Marion Cherry – Santee Cooper 
Stephen A. Byrne – SCE&G 
Jeffrey B. Archie – SCE&G 
Ronald A. Jones – SCE&G 
Alan Torres – SCE&G 
Ryder Thompson – SCE&G 
Nick Kellenberger – SCE&G 
April Rice – SCE&G 
Justin Bouknight – SCE&G 
Alvis J. Bynum – SCE&G 
Kyle Young – SCE&G 
Margaret Felkel – SCE&G 
Cynthia Lanier – SCE&G 
Kathryn M. Sutton – Morgan Lewis 
Carl Churchman – Westinghouse 
William Macecevic – Westinghouse  
Brian McIntyre – Westinghouse 
Brian J. Bedford – Westinghouse 
Michael Frankle – Westinghouse 
Curtis Castell – WECTEC 
Chuck Baucom – WECTEC 
Sean Burk – WECTEC 
Peter Leroy – WECTEC           
Jeff Hawkins - Fluor     
vcsummeremail@westinghouse.com 
vcsummer2&3project@westinghouse.com 
DCRM-EDMS@SCANA.COM 
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References (available for NRC inspection): 
 
1. NEI 08-01, Industry Guideline for the ITAAC Closure Process Under 10 CFR Part 

52. 
 

2. NUREG/CR-6303, Method for Performing Diversity and Defense-in-Depth Analyses 
of Reactor Protection Systems 

  
3. 
 

APP-DAS-J0R-002, AP1000 Diverse Actuation System Diversity Analysis 
 

4. ITAAC 2.5.01.03c Completion Package 
 

  
  
 

 


