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Mr. Pedro Salas, Manager 
U.S. EPR New Plants Regulatory Affairs 
AREVA NP Inc. 
3315 Old Forest Road 
P.O. Box 10935 
Lynchburg, VA  24506-0935 
 
SUBJECT:  AUDIT REPORT FOR THE FEBRUARY 25 THROUGH MARCH 1, 2013, AUDIT 

OF CONFIRMATORY INFORMATION RELATED TO THE U.S. EPR DESIGN 
CERTIFICATION FINAL SAFETY ANALYSIS REPORT CHAPTER 7, 
INSTRUMENTATION AND CONTROLS 

 
Dear Mr. Salas: 
 
In the U.S. EPR Final Safety Analyses Report (FSAR) AREVA NP, Inc. (AREVA NP), describes 
the scope of the U.S. EPR Design’s Instrumentation and Controls (I&C) functions that provide 
proper control of plant processes in order to protect against unsafe and improper reactor 
evolutions during steady-state and transient power operations as well as provide the necessary 
initiating signals to mitigate the consequences of accident conditions. 
 
The enclosed audit report describes the U.S. Nuclear Regulatory Commission (NRC) staff’s 
review of AREVA NP’s design documentation to evaluate the applicant’s design conformance to 
the information contained in AREVA NP’s responses to the staff’s requests for information and 
proposed changes to its FSAR. 
 
The NRC staff’s review of the additional technical documents was facilitated by the presence of 
AREVA NP personnel at the audit.  The audit report identifies many questions that the staff 
asked that AREVA NP should address and many actions that AREVA NP has agreed to 
address.  If you have any questions regarding this matter, I may be reached at 301-415-6822 or 
at Amy Snyder@nrc.gov 
 
      Sincerely, 
 
       /RA/ 
 
       

Amy Snyder, Senior Project Manager 
      LB1 Projects Branch 
      Division of New Reactor Licensing 
      Office of New Reactors 
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Audit Report 

For  

U.S. EPR Design Certification Final Safety Analysis Report Chapter 7  

Instrumentation and Controls  

 
Date and Location:  February 25- March 1, 2013 

AREVA NP, 7207 IBM Drive, Charlotte, NC 28262  
 
I. Purpose 
 
The purpose of the regulatory audit (see Attachment 2 for the Audit Plan) by the U.S. Nuclear 
Regulatory Commission (NRC) staff was to gain greater clarity and confirm the staff’s 
understanding of the following topics for the U.S. EPR design as related to Instrumentation and 
Controls (I&C) systems: 
 

1. The design and implementation of the non-safety-related control systems, the 
interactions between safety-related and non-safety control systems, and the design 
strategy for preventing potential failures of non-safety control systems from affecting 
safety system performance. 
 

2. The design functionality, analysis, and overall usage of the priority logic scheme.  The 
staff seeks greater understanding of how the priority logic and signal 
handling/processing of U.S. EPR I&C systems and associated priority modules permit 
and/or restrict system operations in a manner that meets all applicable regulatory 
requirements.   
 

3. The design, implementation, and usage of the Operational I&C Disable Switches 
(OPDIS). 
 

4. The design functionality and implementation of the watchdog timers (WDT) in the 
U.S. EPR design. 

 
The intent of the audit was to gain understanding to support the basis for licensing and 
regulatory decisions regarding the U.S. EPR. 
 
II. Regulatory Audit Scope 
 
The scope of this audit is related to the content of Request for Additional Information (RAI) 542, 
Question 07.01-52 and RAI 555, Questions 07.01-53, 54 and 55.  Specific areas of focus 
include, but are not limited to, the following areas: 

 
 

ENCLOSURE
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• The design and implementation of the Process Automation System (PAS) and 
Process Information and Control System (PICS) and the interactions of these 
systems with the priority modules and safety-related components, as requested in 
RAI 555, Question 07.01-53.  The evaluation of potential plant transients caused by 
spurious actuation of safety and non-safety components resulting from software 
failures in non-safety control systems as it relates to the assumptions in the design 
basis accident analyses.  The design and associated analysis of the PICS and PAS 
to segment both safety and non-safety control functions such that the likelihood of 
spurious actuations can be reduced.   
 

• The priority logic design, operation, and analysis, as requested in RAI 555, 
Question 07.01-54, including the 
 

1. interface between U.S. EPR I&C systems (e.g., Protection System (PS), 
Safety Automation System (SAS), Safety Information and Control System 
(SICS), Diverse Actuation System (DAS), and PAS) and priority modules 

 
2. Priority and Actuator Control System (PACS) priority modules with respect to 

their performance of priority logic for safety-related plant equipment  
 

3. conditions where effects of timing or sequencing of signals could produce 
undesired plant conditions  

 
4. supporting design attributes such as memory blocks that provide ‘set’ and 

‘reset’ priority, as shown in U.S. EPR Final Safety Analysis Report (FSAR), 
Tier 2, Figure 7.1-1 

 
• OPDIS including their design, implementation, as requested in RAI 555, 

Question 07.01-55. 
 
• WDT design functions and usage in the US EPR design, as requested in RAI 542, 

Question 07.01-52. 

 
III. Summary of Observations 
 

1. The staff observed that inadequate information was provided for the segmentation 
analysis for the U.S. EPR PAS control functions to support the response to RAI 555, 
Question 07.01-53.  The staff reviewed AREVA NP Document Number 51-9012800-000, 
“U.S. EPR PAS Control Function Segmentation Analysis,” February 12, 2013.  This 
document was produced to show that the segmentation of non-safety control functions 
will minimize software and hardware failures in the PAS such that in the event of any of 
the failures, postulated accidents and anticipated operational occurrences analyzed in 
the U.S. EPR safety analysis are not exceeded.  In the staff’s review of this analysis, the 
audit team did not find sufficient technical basis in this analysis to demonstrate that the 
segmentation of PAS control functions would reduce the likelihood of software common 
cause failure (SWCCF) within the PAS.  Therefore, the staff was not able to adequately 
confirm the information presented in the advanced response to RAI 555, 
Question 07.01-53. 
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2. The audit team confirmed the following PACS design logic information provide in the 
response to RAI 555, Questions 07.01-54 and 07.01-55 is adequate: 

 
• That outputs of memory priority logic blocks can only be removed with a manual 

reset actuation. 
 

• The logic of the memory logic with SET (Latch) priority function, for an active SET 
input, will only remove its output upon the removal of the active SET (Latch) 
actuation signal. 

 
• The logic of the memory logic with RESET (Unlatch) priority function, for an active 

SET input, will remove its output upon an active RESET (Unlatch) actuation signal. 
 

• The signal tracing through the PACS logic as shown in Interim Revision 5 of the 
U.S. EPR FSAR mark-ups, Figure 7.1-21, “PACS Priority Module Logic Diagram,” 
provided in the response to RAI 555, Question 07.01-54, demonstrated how an 
active safety-related system (i.e., PS, SAS, SICS) initiation signal maintains priority 
through the PACS module over non-safety-related signals.  (Note:  The exception is 
the DAS-PS priority scheme). 

 
• The signal tracing through the PACS logic as shown in Interim Revision 5 of the 

U.S. EPR FSAR mark-ups, Figure 7.1-21, “PACS Priority Module Logic Diagram,” 
provided in the response to RAI 555, Question 07.01-54, demonstrated how a DAS 
or PS “close/off” signal has priority over a DAS/PS conflicting “on/open” signal. 

 
• The signal tracing through the PACS logic as shown in Interim Revision 5 of the 

U.S. EPR FSAR mark-ups, Figure 7.1-21, “PACS Priority Module Logic Diagram,” 
provided in the response to RAI 555, Question 07.01-54, demonstrated how an 
active input from the OPDIS will block PAS actuation signals via the PACS module.  

 
• Only the SICS sends Latch (SET) and Unlatched (RESET) signals to PACS, where 

the memory logic function blocks for SICS are implemented in PACS. 
 

3. The staff observed that AREVA NP did not provide sufficient design information in 
support of the response to in the response to RAI 555, Questions 07.01-54 and 07.01-55 
with respect to the following areas: 
 
• AREVA NP did not provide a clear and consistent definition for the terms “Latch” and 

“Unlatch,” and AREVA NP did not show consistent usage of these terms in the 
response to RAI 555, Question 07.01-54 and related documents. 
 

• AREVA NP did not provide a clear and consistent definition for the terms 
“checkback” and “feedback,” and AREVA NP did not show consistent usage of these 
terms. 
 

• AREVA NP did not demonstrate that the use of RESET priority logic in several safety 
functions can ensure completion of protective actions, as shown in Figure 7.3-14 and 
Figure 7.3-25 of the U.S. EPR FSAR, Tier 2. 
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4. The staff observed that AREVA NP needs to clarify the design information presented in 
the advanced response to RAI 542, Question 07.01-52 to show that WDT can mitigate 
against the effects of a processor lockup without any dependency on the processor’s 
software and hardware. 

 
The audit team also made the specific observations and findings discussed in Section IV below 
on the topics contained in Section II of this audit report. 
 
IV. Discussion 

 
Non-Safety Control System Failures - PAS Segmentation Analysis 

 
The PAS is an automatic control system that provides control of non-safety components.  It is 
also an interface to safety and non-safety components to allow operators to control these 
components using the PICS.  Since multiple redundant portions of the PAS share the same 
software for certain control functions, a software common cause failure may cause PAS to 
spuriously actuate multiple trains of both safety and non-safety components.  The staff issued 
RAI 555, Question 07.01-53 to request that AREVA NP demonstrate how the potential for PAS 
software common cause failures that may result in spurious actuations of multiple trains of 
components are addressed in the U.S. EPR design and safety analysis.  AREVA NP stated in 
the advanced response to this RAI that the PAS software common cause failure issue will be 
addressed in part through “segmentation” of the PAS control functions such that redundant 
divisions of the PAS will have certain control functions allocated to different PAS control units 
(CUs), which AREVA NP calls non-critical non-safety control functions.  These non-critical 
non-safety control functions are control functions that AREVA NP says will not cause a plant 
transient. Other control functions that will cause a plant transient and manual control functions 
will remain the same across all four divisions of the PAS.  AREVA NP believes that by having 
the added difference in software due to the systematic allocation of non-critical non-safety 
control functions to different PAS CUs, the likelihood of common-cause failures can either be 
significantly reduced or eliminated completely.   
 
The staff reviewed this segmentation analysis performed by AREVA NP during the audit.  Based 
on the staff’s review, the staff concluded that the analysis does not provide a sufficient level of 
detail to support AREVA NP’s conclusions that the likelihood of common-cause failures can 
either be significantly reduced or eliminated completely.  Specifically, AREVA NP did not 
complete the allocation of non-critical non-safety control functions to different PAS divisions for 
the staff to understand how the software of each division will be different from one another as to 
preclude common cause failure.  Also, AREVA NP has not provided information on how manual 
safety and non-safety control functions will be distributed across PAS CUs in this segmentation 
analysis.  In addition, AREVA NP has not identified what common inputs may exist for each 
control function and the effects of these common inputs on inducing common triggers for latent 
software failures.  AREVA NP has not demonstrated the effects from credible common cause 
failures of the PAS are bounded by either the safety analysis or a best estimate analysis.  
Furthermore, AREVA NP has not shown that the level of independence between segments is 
adequate to demonstrate that a single failure within one segment would not propagate to other 
segments.  
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Staff Feedback on the Advanced Response to RAI 555, Question 7.1-53 
 
During the audit, the staff provided AREVA NP feedback on the advanced RAI response 
received on RAI 555, Question 07.01-53.  The key issues that the staff identified and 
communicated to AREVA NP include the following items. 
 

1. The response did not contain sufficient design information and analysis to support 
conclusions made in the RAI response regarding elimination of software common cause 
failure based on the segmentation of the PAS.  Specifically, this advanced RAI response 
did not include an analysis to demonstrate that the systematic allocation of non-critical 
non-safety functions to different PAS CUs will eliminate software common cause failure 
that result in spurious actuation of components associated with critical non-safety 
functions.  In addition, the advanced response did not provide a description of how the 
segmentation analysis was performed (e.g., the process used to complete the analysis).  
The response did not provide details on the full scope of how non-critical non-safety 
functions are systematically allocated to different CUs such that the overall software of 
one CU is sufficiently different from the software of another CU to preclude software 
common cause failure. Furthermore, the advanced RAI response did not discuss how 
PICS manual control functions will be allocated within the PAS since the PAS serves as 
the interface between the PICS and the actuated components (via the PACS). 
 

2. The response did not provide sufficient design information and analysis on the PICS to 
show that a failure within the PICS will not result in spurious actuation of multiple trains 
of safety components and critical non-safety components.  Specifically, the advanced 
RAI response states that the segmentation of the PAS will prevent the PICS from 
spuriously actuating components.  However, the advanced RAI response did not 
describe how this is accomplished.  Based on the information presented by AREVA NP, 
it is unclear to the staff whether PAS has the capability to recognize PICS failures such 
that unintended commands from the PICS are ignored by the PAS.   
 
The response also states that the PICS is implemented using redundant server units 
(SUs) and that the PICS is designed such that “software faults that result in output state 
changes are immediately detectable and correctable.”  During the audit, the staff asked 
AREVA NP to describe how these redundant SUs function and how software faults that 
result in output state changes are immediately detected and corrected.  AREVA NP 
stated that there is a master SU that is active to implement all PICS manual control 
functions.  If there is a fault with that master SU, then one redundant SU will be selected 
to serve as the master SU instead.  The staff did not find any information during the audit 
that supports the conclusions in the advanced RAI response regarding the fault tolerant 
features of the PICS.  Specifically, AREVA NP did not provide any information during the 
audit to describe how faults of the master SU are immediately detected, who detects the 
fault (i.e. the master server itself or the redundant servers), and how the next master SU 
is decided. AREVA NP did not demonstrate how a faulted master SU would be able to 
restrict its data communications to the automation bus for the PAS and the Human 
Machine Interface (HMI) bus to the PICS displays.  In addition, AREVA NP has not 
provided information on the types of software faults that can be recognized and 
corrected. 
 

3. The advanced RAI response states that the PICS and PAS “uses development 
processes and procedures similar to safety-related software.”  The response did not 
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provide any information on how this is accomplished.  Specifically, the response did not 
describe: 
 
1 to what codes and standards the PICS and PAS will be designed 

2 what aspects of the PICS and PAS development process will be similar to those of 
safety-related software 

3 what criteria will be used to evaluate how the PICS and PAS development process is 
sufficiently similar to safety-related systems such that the quality of these two 
systems are adequate with respect to the functions performed by these systems and 
the failure modes of these systems 

Effects of Potential Spurious Actuations due to Failures within the Process Automation 
System and the Process Information and Control System 

 
As a part of RAI 555, Question 07.01-53, the staff asked AREVA NP to describe how credible 
failures within the PAS and PICS are bounded by limits set forth in the U.S. EPR safety 
analysis; specifically those failures that lead to the spurious actuation of multiple trains of safety 
and non-safety components.  The advanced response did not provide information to address 
this issue.  During the audit the staff asked AREVA NP whether failures within the PAS and 
PICS that lead to spurious actuation of multiple trains of safety and non-safety equipment are 
bounded by the safety analysis limits.  AREVA NP stated that the current safety analysis does 
not address the spurious actuation of multiple trains of components in most cases.  AREVA NP 
speculated that spurious actuations of most control functions are bounded.  However, the 
spurious actuation of all main steam isolation valve (MSIV) and main steam relief train (MSRT) 
control functions may not be bounded.  To pursue an answer this question further, the staff had 
a conference call during the audit with both AREVA NP and NRC safety analysis staff.  
AREVA NP speculated that if all four MSIVs were to simultaneously closed, the reactor will 
probably exceed the 110 percent of the Reactor Coolant System (RCS) design pressure, which 
is beyond the safety analysis limits.  However, AREVA NP said that it believes that the event will 
not cause RCS pressure to exceed 120 percent, which is the bounding limit of the best estimate 
analysis.  For the event that all MSRTs are simultaneously opened, AREVA NP stated that 
because the relief capacity of each MRST valve is 50 percent of reactor power, this event may 
lead to an uncontrolled cool down in the reactor and may also cause the loss of the heat sink 
due to the steam generators (SG) going dry.  AREVA NP stated that such an event is not 
bounded by either the safety analysis or the best estimate analysis.  However, AREVA NP 
stated that if all MSRT valves are simultaneously opened, a low-low SG level reactor trip or a 
low SG pressure reactor trip will be initiated by the PS, and the PS would close the MSRTs 
automatically.  The staff asked AREVA NP whether the PS response time is sufficient to 
address this event; specifically, that during the event, are the reactor core conditions and the 
supporting components and structures within the limits of the safety analysis.  AREVA NP 
stated that the reactor will reach an analyzed steady stated at the end of this event; however, 
during the event, the conditions within the core have not been analyzed. 

 
Based on the regulatory positions established through Institute of Electronics and Electrical 
Engineers (IEEE) Standard (Std) 603-1991, which is incorporated by Title of the Code of 
Federal Regulations (10 CFR) 50.55a(h), and Interim Staff Guidance (ISG)-04 discussed with 
AREVA NP during the audit, the staff informed  AREVA NP that if AREVA NP chooses to 
address the spurious actuation of safety components through analysis, AREVA NP would need 
to:  
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1. demonstrate that common cause spurious actuation of a single control function is 

bounded by the safety analysis as a credible failure 

2 perform an engineering evaluation to identify any concurrent control function failure 
(within the redundant, fault tolerant processors) that could make the consequences 
of the spurious actuation worse 

3 if such conditions are identified in the evaluation, perform an analysis in the 
accident analysis (for those resulting from single failures) or a best-estimate 
analysis (for those resulting from software common-cause failures) to demonstrate 
adequate safety  

Hardware Watch Dog Timer Implementation  

In RAI 442, Question 07.01-52, the staff requested AREVA NP to provide a consolidated 
description and diagrams illustrating how the TELEPERM XS (TXS) WDT would be able to 
execute the reactor trip function if the Actuation Logic Unit (ALU) processor locks-up.  In 
addition, the staff requested that AREVA NP describe the dependency of the WDT on the ALU 
software and hardware to perform its functions.  AREVA NP provided to the staff an advanced 
response to this RAI that discussed the operation of the WDT and provided Figure 7.1-52-3 in 
the advanced response to illustrate the WDT’s role in the single processor output board 
configuration.  During the audit, the staff requested AREVA NP to clarify how this figure 
demonstrated that the Input/Output (I/O) board is de-energized by the WDT and to show that 
the processor output is not required to disable the power to the I/O board.  To address the 
staff’s concerns, AREVA NP staff showed the staff how the circuit operated in Figure 7.1-52-3.  
Specifically, AREVA NP demonstrated that it is a negated input from the Hardware Watch Dog 
(HW-WDG) and BASP signal that make the input to enable power to the I/O board so that both 
signal are needed to enable power but only one signal is needed to disable power.  Based on 
this clarification, the staff determined that the WDT can disable the I/O board output to the ALU 
without any dependency of the ALU software and hardware to perform this function.  However, 
the staff requested that AREVA NP modify Figure 7.1-52-3 and related text to better clarify 
which input signals are required to power the I/O board.  
 
The staff also requested that AREVA NP provide clarification on how the hardwired trip of the 
I/O board power supply by the WDT is verified through periodic testing, and provide this 
information in ANP-10315, “U.S. EPR Surveillance Testing and TELEPERM XS Self-Monitoring 
Technical Report” for the applicable safety systems.  During the audit, AREVA NP stated that 
during ‘normal’ cyclic self-testing the WDT is triggered (countdown timer set to expire 
immediately) by the self-test task but the normal response of the WDT hardwired trip is blocked.  
However, by “blocked,” AREVA NP clarified that the cyclic self-test task will trigger and 
re-trigger (e.g. reset countdown timer to full value) faster than the ability of the WDT’s hardwire 
portion to drop the voltage from powering an I/O board.  AREVA NP also stated that during 
extended self-testing operations, which are part of the periodic surveillance testing, the WDT is 
allowed to physically interrupt power to the I/O board of the device being tested.  AREVA NP 
agreed to add this clarification to ANP-10315P. 
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Priority and Actuator Control System Priority Logic Implementation 
 
During the audit, AREVA NP discussed the priority set-up with each of the memory function 
logic blocks as shown in FSAR Revision 4, Tier 2, Figure 7.1-1, “Chapter 7 Symbol Legend.”  
There is a memory logic block with “SET” priority, as well as a memory logic block with “RESET” 
priority.  AREVA NP showed how either block can be implemented into the actuation 
functionality of any digital I&C control system (implemented in the software logic), including both 
safety or non-safety-related (i.e., PS, SAS, PAS, and DAS).  AREVA NP also demonstrated in 
the priority set-up which signal input, “Latch” or “Unlatch” (i.e., SET or RESET), has priority to 
remove the memory logic priority block’s output signal. 
 
AREVA NP defined the terms of “Latch” and Unlatch” in their response to RAI 555, 
Question 07.01-54, as an active signal input into the “SET” memory priority logic block 
(a Latched signal) or an active signal input into the RESET memory priority logic block (an 
Unlatched signal).  Thus, the staff understands that the terms “Latch” and “Unlatch” define 
whether there is an active signal going into either the “SET” (Latch) or “RESET” (Unlatch) 
portions of the memory logic function blocks as shown in U.S. EPR FSAR Revision 4, Tier 2, 
Figure 7.1-1, “Chapter 7 Symbol Legend” (sheet 8) symbols for memory priority logic function 
blocks.  However, the staff found that when reviewing design documents (i.e., FSAR, technical 
reports, RAI responses), the definitions provided for the terms “Latch” and “Unlatch” were 
ambiguous and unclear, as seen in Item #4 of the response to RAI 555, Question 07.01-54.  
The staff discussed this audit finding with the AREVA NP and informed AREVA NP that design 
terms and definition meanings should be consistent, clear, and unambiguous.  AREVA NP 
agreed to review all final documents to ensure clarity and consistency when defining and using 
the terms “Latch” and “Unlatch”. 
 
Upon review of the audit documents, the staff observed that the definition(s) and use of the 
terms “checkback” and “feedback,”, either were not clearly defined or were not used consistently 
(see the response to RAI 555, Question 07.01-54, Item #2, third paragraph versus Part b.4).  
The staff discussed this finding with AREVA NP at the audit and informed AREVA NP that the 
design terms and definition should be consistent, clear, and unambiguous.  AREVA NP agreed 
to review all final documents to ensure clarity and consistency when defining and using the 
terms checkback and feedback. 
 
AREVA NP traced through the PACS logic diagrams (U.S. EPR FSAR Tier 2, Figure 7.1-21) 
and explained the implementation of the PACS logic scheme.  Based on AREVA NP’s 
explanation of how the logic was implemented and the inputs going into the logic scheme, the 
staff was able to gain a better understanding of the PACS logic scheme.  However, the staff 
requested that AREVA NP add in the supplemental response to RAI 555, Question 07.01-54 
and related FSAR markups, the description of the inputs used in these logic diagrams and 
explain what the effects of these input are on the actual equipment. 
 
AREVA NP provided in the response to RAI 555, Question 07.01-54, a description of the PS 
initiation actuation to close the MSIV as an example of how latching adequately confirms the 
completion of a function.  This RAI response stated, “As long as the PS maintains its close 
signal, open signals from any other system cannot open the main steam isolation valves,” and 
that, “The PACS removes its outputs to actuate and the higher priority signal is maintained to 
the PACS to prevent other systems from actuating the device in an undesirable position.”  
However, as observed at the audit, during the “tracing” of a PS-initiated isolate steam generator 
(S/G) signal (i.e., close MSIVs), for both manually initiated (U.S. EPR FSAR, Figure 7.3-14) or 
PS sensed parameter limit exceeded initiation (U.S. EPR FSAR, Figure 7.3-25), both actuation 
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signals flow through a memory block with “RESET” priority.  The staff informed AREVA NP that 
according to the logic, with the “RESET” memory logic priority, an incorrectly initiated manual 
RESET will remove an active memory block S/G isolation (i.e., close MSIVs) output signal even 
with an active PS initiation signal, and thus will not maintain a PS output signal to the PACS, 
and will not prevent “other systems from actuating the device in an undesirable position.”  The 
staff informed AREVA NP of this situation is a concern because  this logic set-up may not 
“adequately confirm the completion of the function,” which was the staff’s concern as 
documented in Item #2 of RAI 555, Question 07.01-54.  Therefore, the audit did not provide an 
adequate technical basis to close this RAI item. 
 
Operational I&C Disable Switches. 
 
During the audit, AREVA NP provided clarity on some the design attributes of the OPDIS.  In 
the response to RAI 555, Question 07.01-55, AREVA NP stated that there are four OPDIS that 
reside on the SICS and that the switches operate in a “2 out of 4” (2oo4) voting scheme, when 
enabled, to block PAS inputs to the priority modules.  The staff asked a number of clarifying 
questions on the OPDIS operation.  The staff inquired as to where the 2oo4 took place for the 
OPDIS.  AREVA NP clarified that this voting took place within the SICS and AREVA NP agreed 
to clarify this in the U.S. EPR FSAR.  With respect to how the OPDIS function blocks PAS 
inputs to actuators, AREVA NP demonstrated through U.S. EPR FSAR, Figure 7.1-21 how an 
active signal from the OPDIS would block OFF/CLOSE or ON/OPEN automatic commands from 
the PAS.  AREVA NP also demonstrated to the staff how the logic scheme shown in U.S. EPR 
FSAR, Figure 7.1-21 maintains the priority level for various systems by walking the staff through 
the logic with various examples.  The staff also requested AREVA NP clarified why the PS was 
designated at the same level of priority as the DAS, and why this was shown as such on 
U.S. EPR FSAR, Figure 7.1-21.  The staff noted in previous revisions of the FSAR, the PS was 
specifically designated as the highest priority system.  AREVA NP clarified that, from an 
operational standpoint the change in priority between the PS and the DAS was made in order to 
ensure that a PS signal would not block a DAS signal for a given function.  The PS and DAS 
setpoints for these functions are set such that the PS will always initiate a function before the 
DAS (e.g.; emergency feedwater actuation).  If the PS was the highest priority it would block any 
DAS actuation signal from reaching the actuator, thus defeating the purpose of the diverse 
means of initiating a specific safety function.  Therefore, AREVA NP chose to designate PS and 
DAS with the same priority. 
 
AREVA NP also addressed the staff’s concerns about potential conflicts of commands sent by 
the PS and DAS.  Specifically, the staff asked AREVA NP on what functions may pose a 
potential conflict if a malfunction of DAS occurred and sent a signal that was in the ”opposite 
direction” of a command sent by the PS.  AREVA NP clarified, based on their response to 
RAI 506, Question 14.3.5-30, that there were two functions performed by the PS and DAS that 
could pose a concern:  Emergency Feedwater (EFW) Actuation/Isolation and the Emergency 
Diesel Generator (EDG) Loading Sequence of large electrical loads onto the Emergency Power 
Supply System.  AREVA NP had already clarified that OFF/CLOSE orders have a higher priority 
than ON/OPEN orders.  For the case of EFW, DAS only has the ability to actuate EFW.  
Therefore, if a malfunction of DAS occurred to produce an ON signal, it would not affect the PS 
OFF signal, which would be an EFW Isolation.  For EDG load sequencing the PS maintains an 
OFF signal to large loads until conditions are met that the PS cycles the large loads onto the 
emergency bus.  A malfunction of DAS to send an ON signal would not have an effect on the 
load sequencing because the DAS ON signal would not have the ability to start loads that are 
being held off the emergency bus by the PS OFF signal to the priority module.   
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V. Exit Meeting 
 
The staff communicated the following to AREVA NP at the audit exit meeting: 
 

1. For the non-safety-related control system failures that could spuriously actuate multiple 
trains of I&C components, AREVA NP has not sufficiently demonstrated that the I&C 
systems design meets independence requirements of IEEE) Std 603-1991,  Specifically,  

 
o For the PAS segmentation analysis, the staff found this analysis incomplete.  

Specifically: 
  

 The segmentation analysis did not include an analysis to demonstrate 
that software common-cause failures are not credible. 

 
 The segmentation analysis was not sufficiently detailed and did not 

include the full scope of function allocation per division, including 
non-critical non-safety functions and manually actuated safety and 
non-safety functions. 

 
 Based on conversations with AREVA NP safety analysis staff, AREVA NP 

I&C staff did not seem to have fully coordinated with AREVA NP’s safety 
analysis staff in developing their segmentation analysis.  For example, the 
segmentation analysis did not define what are “slow moving events” and 
the basis for determining why this event is sufficiently slow moving to 
determine that no further analysis of this failure is necessary. 

 
 The segmentation analysis did not provide sufficient evidence to support 

the conclusions made in the advanced RAI response to RAI 555, 
Question 07.01-53.  Specifically, that the segmentation of the PAS 
functions eliminates software common-cause failure. 

 
o With regard to the PAS and PICS failures issue, AREVA NP did not provided an 

analysis that demonstrates that failures that result in spurious actuation of 
multiple trains of safety and critical non-safety components are bounded by the 
safety analysis.  In addition, AREVA NP did not provide an analysis that 
demonstrated why certain failures of PAS and PICS software are considered not 
credible.  For example, AREVA NP has not provided the level detail in the PICS 
server unit pair functionality to describe the fault tolerance capabilities of the 
PICS. 

 
2. AREVA NP has provided clarification of how the priority logic scheme is implemented 

and operationally how it functions for Engineered Safety Features (ESF) actuation 
functions.  Specifically,  
 

o AREVA NP has demonstrated in the U.S. EPR FSAR Tier 2, Chapter 7 I&C logic 
diagrams that concurrent signals from different I&C systems are correctly 
addressed by the PACS priority logic design.  For example, the staff verified in 
the FSAR logic diagrams that competing signals for the MSIV actuation function 
and containment isolation function are implemented adequately.  Also, 
AREVA NP demonstrated through use of the U.S. EPR FSAR Tier 2, Chapter 7 



12 
 

I&C FSAR logic diagrams, the functionality of the memory logic block, time delay, 
and pulse signal and how these elements  were utilized in the safety function.  
AREVA NP committed to add descriptions and examples to illustrate how these 
logic blocks function for ESF functions.  
 

o For both concurrent and non-concurrent signals to the PACS, AREVA NP 
demonstrated in the U.S. EPR FSAR Tier 2, Chapter 7 logic diagrams that the 
latching of higher priority signal by the sending system blocks lowers priority 
signals from affecting the actuator through the use of SET priority in memory 
logic blocks. 

 
o AREVA NP clarified the definition of latching, unlatching, checkback and 

feedback, as well input signal nomenclature for the PACS and OPDIS logic 
diagrams during the audit discussions, and has committed to include the 
definitions and nomenclatures in the supplemental response to RAI 555, 
Question 07.01-54 and corresponding FSAR markups. 

 
3. AREVA NP provided clarification of how the OPDIS logic works to block PAS from 

affecting safety components and has demonstrated in the U.S. EPR FSAR Tier 2, 
Chapter 7 I&C logic diagrams how this logic is implemented. 

4. AREVA NP provided clarification on the operation of the hardware watchdog timer.  
Specifically, AREVA NP demonstrated that the hardware WDT can de-energize the I/O 
output for the processor that the hardware watchdog timer is monitoring independent of 
software.  AREVA NP committed to provide this clarification in the response to RAI 542, 
Question 07.01-52 and related FSAR markup.  

 
Action Items 
 

1. AREVA NP is to provide a supplemental response to RAI 555, Question 07.01-54 and 
related FSAR mark-ups to provide examples of both “SET” and “RESET” priority 
memory logic block. 

 
2. AREVA NP is to provide a supplemental response to RAI 555, Question 07.01-54 to 

provide definition for latched and unlatched to verify that the response to RAI 555, 
Question 07.01-54 and related FSAR markups references to latched and unlatched are 
consistent.  Specifically, that latched means an output signal is maintained even when 
the process condition clears. 

 
3. AREVA NP is to provide a supplemental response to RAI 555, Question 07.01-54 and 

related FSAR markup to add the description of the inputs to the logic diagrams shown in 
U.S. EPR FSAR Tier 2, Figure 7.1-21 and explain what the effects of these inputs are on 
the actual equipment. 

 
4. AREVA NP is to provide in response to RAI 505, Question 07.01-35, and an analysis on 

how reliability of PACS has been accounted when developing the Technical 
Specification (TS) surveillance interval for the mechanical component.  Specifically, 
AREVA NP needs to demonstrate that the reliability of the PACS is significantly greater 
than the reliability of the mechanical component such that the contribution of PACS 
failure is negligible when determining the surveillance interval for the component. 
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5. AREVA NP is to add in U.S. EPR FSAR Tier 2, Table 7.1-4 and related FSAR sections, 
the checkback signals that are used by each Distributed Control System (DCS) system 
as part of a supplemental response to RAI 555, Question 07.01-54.  AREVA NP is to 
verify consistency in the use of feedback signals in the U.S. EPR FSAR and referenced 
documents.  In the response of RAI 505, Question 07.01-35, AREVA NP is to add 
clarification in Failure Modes and Effects Analysis (FMEA) to show that the loss of 
checkback or feedback signals is bounded by the current FMEA for each system. 
 

6. AREVA NP will add the description from the response of RAI 506, Question 14.03.5-30 
to the FSAR markups of a supplemental response of RAI 555, Question 07.01-54 
regarding competing signals between DAS and PS to verify that the description of how 
PS and DAS competing signals are handled is adequately described in the U.S. EPR 
FSAR. 

 
7. Based on feedback provided to AREVA NP on their advanced RAI response and related 

FSAR markup received for RAI 555, Question 07.01-53, AREVA NP has the following 
action items: 

 
a. Clarify CU numbering scheme for PAS in the RAI response and related U.S. EPR 

FSAR markups. 

b. Define critical non-safety functions vs. non-critical non-safety function in the RAI 
response and related U.S. EPR FSAR markups and verify consistency with 
safety analysis. 

c. Describe and define “segmentation” in the RAI response, related U.S. EPR 
FSAR markup, and the related Inspections, Tests, Analysis and Acceptance 
Criteria (ITAAC). 

d. Include a description of the segmentation analysis process and how it was 
performed (e.g. how critical non-safety functions were derived) in the RAI 
response and related U.S. EPR FSAR markup). 

e. Verify that the advanced RAI response is accurate with respect to CU 
communicating with each other and clarify whether these communication criteria 
apply only to critical non-safety functions or for all functions performed by all 
CUs. 

f. Expand the discussion on segmentation as related to its application to all 
limitation function discussed in the advanced RAI response and related U.S. EPR 
FSAR markups. 

g. Clarify in U.S. EPR FSAR Tier 2, Section 7.1.3.6.10 how safety functions are 
protected from errors arising from the PAS’s implementation of equipment 
protective features and include in the RAI response and related U.S. EPR FSAR 
markups whether any equipment protective features exist in PS and SAS. 

h. If AREVA NP chooses to address the spurious actuation of components through 
analysis, AREVA NP would need to; demonstrate that common cause spurious 
actuation of a single control function is bounded by the safety analysis as a 
credible failure,  perform an engineering evaluation to identify any concurrent 
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control function failure (within the redundant, fault tolerant processors) that could 
make the consequences of the spurious actuation worse, and if such conditions 
are identified in the evaluation, perform an analysis in the accident analysis (for 
those resulting from single failures) or a best-estimate analysis (for those 
resulting from software common-cause failures) to demonstrate adequate safety 
is maintained. 

i. Provide an analysis in the RAI response and related FSAR markups that 
identifies all events that result from spurious actuation of multiple trains of safety 
components where the safety analysis bounding limits are exceeded.  
AREVA NP is to review the PICS and PAS to look at each critical control 
function, including manual control functions, and combinations of critical control 
functions when performing the analysis. 

j. Include in the RAI response and related FSAR markups the codes and standards 
that PAS and PICS are designed to.  Also, add as part of the final RAI response, 
the related FSAR markup, and the PAS System Design Documents, as well as a 
software lifecycle description for the PAS. 

k. Describe how AREVA NP intends to demonstrate that the PICS and PAS design 
will use the development processes and procedures similar to safety-related 
software identified on Page 5 of the advanced RAI response to RAI 555, 
Question 07.01-53 in the final RAI response and related FSAR markup. 

l. Clarify in the RAI response and related FSAR markups what is meant by 
“eliminate cross-channel communication.”  As identified on Page 5 of the 
Advanced RAI response to RAI 555, Question 07.01-53, which states that 
“segmentation of critical control functions within PAS is provided to eliminate 
cross-channel communication between redundant control functions from division 
to division or train to train.”   

m. Clarify what is meant by “operating system and application software are 
separated,” as described in Item 1b of Page 6 of the advanced RAI response to 
RAI 555, Question 07.01-53 in the final RAI response and related U.S. FSAR 
markups. 

n. Clarify how this statement that “the operating system may utilize simple clock 
cycle interrupts to schedule multiple application and/or diagnostic task” from  
Item 3a of Page 7 of the advanced RAI response to RAI 555, Question 07.01-53 
affects the deterministic performance of PAS.  This implementation is different 
from the Teleperm XS (TXS) since such interrupts may lock up PAS/PICS.  
Provide the clarification in the RAI final response and related U.S. FSAR 
markups.  Also, clarify what is meant by “no interrupts” in Item 1d of Page 7 in 
the same final RAI response and related FSAR markup. 

o. Provide a basis or source of the statement provided in Item 3 of Page 7 of the 
advanced RAI response that for the PICS and PAS “…these characteristics of 
modern digital control systems reduce the probability of multiple software failure 
in different….” The basis is to be included in the final RAI response and related 
FSAR markup. 
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p. Clarify in the RAI response and related FSAR markup which functional diversity 
attributes listed in bullet 4 of Page 7 of the advanced RAI response will be 
adopted for the PAS design and demonstrate how those functional diversity 
attributes support the conclusion that multiple failures are not credible or modify 
the RAI response to provide an analysis that supports such a conclusion. 

q. Clarify in the final RAI response and related FSAR markup, what is meant by the 
statement on Page 8 of the advanced RAI response that “the principle used is to 
align the divisions of PAS with the mechanical trains or electrical divisions of the 
safety equipment” and describe how this statement relates to the segmentation 
analysis. 

r. Provide the basis or analysis to support the conclusion provided on Page 10 of 
the advanced RAI response that “software faults that cause spurious actions will 
be recognized and corrected during, implementation, maintenance, or operation 
phases of an adequate software lifecycle process.” 

s. Modify the discussion in the advanced RAI response and related FSAR markup 
that address how the conclusion was derived that, “Therefore, it is unlikely that a 
software defect that results in output state changes: (1) will affect multiple 
processors….”  Neither bullet under Item 6 supports that conclusion.  Clarify 
whether this last statement in Item 6 on Page 12 of the advanced RAI response 
is referring to one output state (e.g., of one processor) or multiple output states  
currently. 

t. Under the topic PAS Failures-Operating system on Page 12 of the advanced RAI 
response, the response states, “however, in general, should the operating 
system software failure, the application software would stop operating and the 
failure consequences would be the same as discussed above.”  Provide the 
basis or analysis for the conclusion in the RAI response and FSAR markup. 

u. Consider modifying bullet 1 on Page 13 of the advanced RAI response (under 
PAS Failures-Hardware to state, “A complete failure of the PAS hardware in a 
division or train does not make a difference in the analysis” to ensure consistency 
in the PAS hardware discussion. 

v. Add a discussion on functional isolation of PICS to the discussion on Page 14 of 
the related FSAR mark ups in the RAI response.  Specifically, the discussion is to 
identify what the functional isolation attributes of the PICS.  Page 14 of the 
advanced RAI response states that the PICS has functional isolation attributes 
and references the U.S. EPR FSAR for the description of these PICS attributes.  
However, the U.S. EPR FSAR currently does not contain any description of the 
functional isolation attributes of the PICS. 

w. Provide an analysis that demonstrates how the segmentation scheme of the PAS 
will preclude the unwanted actuation of components in multiple divisions or trains 
when implementing manual grouped commands from the PICS.  Page 14 of the 
advanced RAI response currently states, “Manual grouped commands from PICS 
will be sent to PAS.  The segmentation scheme for PAS, as described above will 
preclude the unwanted actuation of components in multiple divisions or trains.” 
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x. Provide an analysis that demonstrates how the U.S. EPR PICS design takes 
advantage of the PAS segmentation design principle to prevent simultaneous 
failures propagating to multiple divisions. Under PICS Failures-software failures 
on Page 15 of the advanced RAI response, currently states, “Spurious signals 
resulting from software failures affecting multiple trains or divisions, originated in 
the PICS, will be sent to the PAS.  The U.S. EPR PICS design takes advantage 
of the PAS segmentation design principle to prevent simultaneous failures 
propagating to multiple divisions.” 

y. Clarify the following statement to address the connection between the PICS to 
the PACS via the PAS.  In addition, clarify the bullet on Page 7.1-17 of the 
U.S. EPR FSAR markup to the advanced RAI response with respect to the 
statement “electrical isolation exists.”  Specifically, clarify for which systems or 
components does electrical isolation exist between.  Page 7.1-17 of the 
U.S. EPR FSAR markup to the advanced RAI response states that for the PICS, 
there is “one-way communication between safety-related and non-safety-related 
systems.” 

z. Review the ITAAC for the PAS segmentation analysis in the U.S. EPR FSAR 
markup of the advanced RAI response to ensure consistency between 
commitment wording and the Inspection, Tests, and Analysis (ITA) description.  
Add an ITAAC item in the RAI response to address the systematic allocation of 
non-safety non-critical function to the PAS.  

aa. Add an ITAAC item in the RAI response to address PAS/PICS self-diagnostic. 

bb. Define the term “functional independence” in the RAI response as it is presented 
on page 7.1-16 of the FSAR markup. 

cc. Define the requirements for these PICS self-diagnostic and fault tolerance 
capabilities in the RAI response and related FSAR markup. 

dd. Clarify in the RAI response and related FSAR markup whether redundant server 
units within the PICS operate synchronously or asynchronously and clarify how 
the other server units know to become master server unit when the master failed. 

ee. Identify in the RAI response and related FSAR markup all faults that result in a 
switchover from the primary SU to the redundant SU.  In addition, for those faults 
that do not provide a switchover, clarify in the RAI response and related FSAR 
markup whether those faults will lead to conditions where multiple trains of 
components are spuriously actuated. 

ff. Provide a description in the RAI response and related FSAR markup on how the 
PAS self-testing account for bad communication from the PICS or if this is done. 

 
8. AREVA NP is to provide diversity analysis that supports the conclusions made in the 

segmentation analysis regarding the elimination SWCCF in the PAS because of 
sufficient rearrangement of non-critical non-safety functions.  If the diversity analysis 
does not support such a conclusion then modify the segmentation analysis to address 
SWCCF.  AREVA NP should also describe what is meant by “slow moving” events in the 
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segmentation analysis and justify why the event is sufficiently slow to not be of concern 
in the safety analysis.  

 
9. AREVA NP is to clarify Figure 7.1-52-3 and the related text in the response to RAI 542, 

Question 07.01-54 to show that it is a negated input from Hardware Watch Dog 
(HW-WDG) and BASP signal that make the input to enable power to the I/O module so 
that both signal are needed to enable power but only one signal is needed to disable 
power.   

 
10. AREVA NP is to review the Technical Report ANP-10315, “U.S. EPR Protection System 

Surveillance Testing and TELEPERM XS Self-Monitoring Technical Report” to ensure 
that the extended self-test will cover the WDT output fully, including physically verifying 
that the WDT can physically break the circuit to depower I/O module. 

 
11. As a part of the response to RAI 505, 07.01-35, AREVA NP is to clarify in Technical 

Report ANP-10315 how cyclic self-testing, as a part of the normal self testing functions, 
prevents the WDT from providing its function (e.g. depower the I/O module) while still 
testing the WDT functionality. 
 

VI. List of Documents Reviewed 

1. U.S. EPR Priority & Actuator Control System ‐ System Design Requirements Document 
(SDRD), 115-9017205-003. 
 

2. U.S. EPR Priority & Actuator Control System ‐ System Description Document (SDD), 
15-9052749-001. 

 
3. PS Automatic Safety Functions & DAS Automatic Diverse Functions, 51-7012923-000. 

 
4. SAS Automatic Safety Functions, 51-7010235-003. 

 
5. PACS & OPDIS Logic Diagrams, 51-7012714-000. 

 
6. SAS Switchover Configuration and OPDIS Configuration, 51-7012106-001. 

 
7. Failure Mode and Effects Analysis SPLM1‐PC11, Revision A, PTLC-G/2010/en/0005. 

 
8. OL3 Functional Diagrams of the Priority Actuator and Control System, Revision A, 

38-9022384-000. 
 

9. Combinatorial Testing for PACS-methodology and example, 38-7010782-000. 
 

10. Qualification of Programmable Logic Module SPLM16 FK5331-8AAxx/-8BAxx, 
38-7012915-000. 

 
11. TELEPERM XS USER Manual SPLM1‐PC11 Priority Control (6FK5331-8AA08), 

38-7012916-000. 
 

12. Requirement Specification Priority Control with PC11, 38-7012917-000. 
 

13. U.S. EPR Project Emergency Diesel Generator (EDG) Loading Sequence, 26-9050509-001. 
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14. U.S. EPR PAS Control Function Segmentation Analysis, 51-9012800-000, Revision 0. 

 
15. Effects of Common Cause Failure Prepared for: NRC Task Working Group on 

Defense-in-Depth & Diversity, 38-7013178-000. 
 

16. TXS Self‐monitoring and Fail‐safe Behavior From Core Software Release 3.6.2, 
38-7012080-000, Revision A. 
 

17. U.S. EPR Functional Requirements for Steam Generator Level Control I&C function, 
51-9011988-002. 
 

18. U.S. EPR Functional Requirements on Pressurizer Level Control I&C Function, 
51-9015229-002. 
 

19. U.S. EPR Functional Requirements on RCS Pressure Control I&C Function, 
51-9015231-002. 
 

20. U.S. EPR Plant Level Functional Requirements, 51-9044572-003. 
 

21. EMF-2110 (NP)(A), Revision 1, “TELEPERM XS: A digital reactor protection system,” 
38-1288541-000, Revision 1. 
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Audit Summary Attachment 1 

Table 1: NRC Staff Members 

Name Affiliation 
Deanna Zhang NRO/DE/ICE1 
Wendell Morton NRO/DE/ICE1 
Kenneth Mott NRO/DE/ICE1 
Terry Jackson NRO/DE/ICE1 (Branch Chief) 

Michael Canova NRO/DNRL/LB1 
 

 
Table 2:  Applicant’s Staff Members 

 
Name Affiliation
Matt Sharpe AREVA, NP, I&C
Shaun Brixey AREVA NP, P&T
Tom Ryan AREVA NP, Licensing
Mark Burzynski AREVA NP, Licensing
Chris Doyel AREVA NP, I&C
Christian Hessler AREVA GmbH Products 
Hany Farag AREVA NP, I&C
Robert Meacham AREVA NP, I&C
Rene Dergel AREVA NP, HFE
Mehdi Tadjalli AREVA NP, I&C
Tim Stack AREVA NP, Products & Tech 
John Leiliter AREVA NP, Licensing
Paul Bergeron AREVA NP, Safety Analysis 
Duc Phan AREVA NP, I&C
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Attachment 2 Audit Plan 

Phase 4 RAIs Confirmatory Audit Plan for the U.S. EPR Design 

Purpose 

The purpose of this regulatory audit for the NRC staff is to gain greater clarity and confirm the 
staff’s understanding of the following topics for the U.S. EPR design: 

• The design and implementation of the non-safety-related control systems, the 
interactions between safety-related and non-safety control systems, and the design 
strategy for preventing potential failures of non-safety control systems from affecting 
safety system performance.   
 

• The design functionality, analysis, and overall usage of the priority logic scheme.  The 
staff seeks greater understanding of how the priority logic and signal 
handling/processing of U.S. EPR instrumentation and control (I&C) systems and 
associated priority modules permit and/or restrict system operations in a manner that 
meets all applicable regulatory requirements.   
 

• The design, implementation, and usage of the Operational I&C Disable Switches 
(OPDIS). 
 

• The design functionality and implementation of the watchdog timers in the U.S. EPR 
design. 

The staff will use the information gained from this audit to determine what additional design 
information will need to be included in the licensing bases and/or whether requests for additional 
information (RAIs) are needed in order to support a safety conclusion regarding these topics. 

Scope of Audit 

The scope of this audit is related to the content of RAI 542, Question 07.01-52 and RAI 555, 
Questions 07.01-53, 54 and 55.  Specific areas of focus include, but are not limited to, the 
following areas: 

• The design and implementation of the Process Automation System (PAS) and 
Process Information and Control System (PICS) and the interactions of these 
systems with the priority modules and safety-related components.  The evaluation of 
potential plant transients caused by spurious actuation of safety and non-safety 
components resulting from software failures in non-safety control systems as it 
relates to the assumptions in the design basis accident analyses.  The design and 
associated analysis of the PICS and PAS to segment both safety and non-safety 
control functions such that the likelihood of spurious actuations can be reduced.   
 

• Priority logic design, operation, and analysis, including the interface between 
U.S. EPR I&C systems (e.g., Protection System, Safety Automation System, Safety 
Information and Control System, Diverse Actuation System, and Process Automation 
System) and priority modules and the performance of priority logic for safety-related 
plant equipment.  In particular, the staff will focus on conditions where effects of 
timing or sequencing of signals could produce undesired plant conditions.  Areas of 
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focus will also include supporting design attributes such as memory blocks that 
provide ‘set’ and ‘reset’ priority, as shown in U.S. EPR FSAR Tier 2, Figure 7.1-1. 
 

• Operational I&C Disable Switches (OPDIS) including their design, implementation. 
 
• Watchdog Timer design functions and usage in the US EPR design. 

The audit will be conducted at AREVA NP’s location in Charlotte, NC.  The projected length and 
timeframe for the audit is five days, beginning Monday, February 25, 2013, at approximately 
9:00 a.m. and concluding on Friday, March 1, 2013, at approximately 11:00 a.m.  These 
projections are subject to change based on progress that the staff can make during the audit as 
affected by availability of documentation and personnel at the applicant’s facility. 

Regulatory Basis 

Title 10 of the Code of Federal Regulations (10 CFR) 52.47, “Contents of applications; technical 
information” provides the regulatory requirement for the content of licensing applications and the 
technical information contained in those applications under the 10 CFR Part 52 licensing 
process.  Specifically, this requirement also establishes the need for applications to contain a 
final safety analysis report (FSAR).  10 CFR 52.47(a)(2) states, in part, with regards to the 
contents of the FSAR, “The description shall be sufficient to permit understanding of the system 
designs and their relationship to the safety evaluations.”  The overall goal of this audit is for the 
staff to gain a greater understanding of how the priority logic and safety system interlocks 
implemented within the U.S. EPR Instrumentation and Controls (I&C) design ensures that the 
I&C design descriptions in the FSAR and other docketed items are clear and understandable. 

The staff will also focus on documentation and interviews with available personnel that 
demonstrate the scope of the design being examined complies with 10 CFR 50.55a(h), which 
incorporates by reference Institute of Electrical and Electronics Engineers (IEEE) Standard 
(Std) 603-1991, “IEEE Standard Criteria for Safety Systems for Nuclear Power Generating 
Stations” as well as 10 CFR Part 50, Appendix A, General Design Criteria (GDC) 20 and 
GDC 24. 

Regulatory Audit Team (Preliminary) 

Deanna Zhang, NRO/DE/ICE1 – Senior Electronics Engineer – Team Lead 
Wendell Morton, NRO/DE/ICE1 – Electronics Engineer 
Ken Mott, NRO/DE/ICE1 – Electronics Engineer 
Michael Canova, NRO/DNRL/LB1- Project Manager 

 Documentation,  Personnel, and other resources required to support audit 

• Paper copies of the latest revisions of all docketed items related to the U.S. EPR design 
certification.   
 

• Paper copies of all available supporting documents used to develop the design content 
documented in the responses to Request for Additional Information (RAI) 542 and 
RAI 555. 
 

• Any documents that pertain to the design functionality of safety-related and non-safety 
systems, in particular, PICS and PAS, and supporting evaluation that demonstrate 
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failure of PICS and PAS are bounded by the design basis accident analysis.  Documents 
presented to the staff by the applicant shall substantiate any and all technical information 
presented in the responses to RAI 542 and RAI 555.  Examples of this would be the 
segmentation analysis for PAS and design information or documentation that allowed 
the applicant to determine “critical” and “non-critical” functions of the PAS that facilitated 
the segmentation process. 
 

• Provide a meeting room for NRC staff that has adequate lighting, power strips for 
laptops and a printer.  ‘Break-out’ rooms should also be provided for more focused 
design discussions.  If access to the internet through the applicant’s wired network or 
WIFI is possible, the staff requests access to this resource as well.   
 

• The staff requests the applicant make available any personnel involved in producing the 
design content described in the responses to RAI 542, Question 07.01-52 and RAI 555, 
Questions 07.01-53, 54 and 55 for interview, including personnel that are responsible for 
system interfaces to the I&C systems (e.g. reactor systems personnel).  These 
individuals should be prepared to discuss the full content of these RAI responses for 
which they contributed and provide further insights into this content and corroborate any 
specific items mentioned in these responses.   
 

• Provide a main point-of-contact that functions as an escort for staff if parts of the 
facilities are access restricted. 
 

Audit Activities to be performed 

• Provide additional perspectives from the staff’s review of the applicant’s responses to 
RAI 542 and RAI 555 which will be under consideration during the audit. 
 

• Conduct a review of available design documentation and provide feedback. 
 

• Interview applicant’s personnel involved with developing and responding to the content 
of RAI 542 and RAI 555.  The applicant will be responsible for ensuring personnel are 
available to support this audit task during times designated.  Personnel to be interviewed 
or responding to staff questions should be familiar with the design functions and 
architecture of the TXS safety systems, PICS, PAS, and interfacing systems 
(e.g., reactors systems) where these systems are addressed in the docketed design 
documentation and specifically, how they are addressed in the safety analyses.   
 

• Verify that design information presented to the staff through a review of design 
documents and interviews correlates with descriptions provided in docketed information 
currently available to the staff. 
 

• Verify any new design content presented in Phase 4 RAI responses has been 
adequately addressed in licensing documentation.   
 

• Identify a path forward for remaining open items 
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AUDIT PLAN ATTACHMENT 1 – AGENDA 

Day 1 – Monday, February 25, 2013 

9:00 – 9:30 Introductions and opening remarks for audit and statement of goals from staff 

10:00 – 12:00 Commence Audit including specific focus on content of RAI 555, Q7.1-53   

12:00 – 1:00 Lunch Break 

1:00 – 4:00 Continue audit activities 

4:00 – 4:30 Staff break out meeting 

4:30 – 5:00 Closing remarks and opportunity for comment from AREVA NP 

Day 2 – Tuesday, February 26, 2013 

8:30 – 9:00 Opening remarks  

9:00 – 12:00 Continue audit activities – with focus on content of RAI 555 Q7.1-53, 54.   

12:00 – 1:00 Lunch break 

1:00 – 4:00 Continue audit activities 

4:00 – 4:30 Staff break out meeting 

4:30 – 5:00 Closing remarks and opportunity for comment from AREVA NP 

Day 3 – Wednesday, February 27, 2013 

8:30 – 9:00 Opening remarks 

9:00 – 12:00 Continue audit activities – with focus on content of RAI 555, Q7.1-53, 54, 55. 

12:00 – 1:00 Lunch Break 

1:00 – 4:00 Continue audit activities 

4:00 – 4:30 Staff break out meeting 

4:30 – 5:00 Closing Remarks and Opportunity for Comment from AREVA NP 

Day 4 – Thursday, February 28, 2013 

8:30 – 9:00 Opening remarks 

9:00 – 12:00 Continue audit activities – with focus on content of RAI 555, Questions 07.01-53, 
-54, -55; RAI 542, Question 07.01-52. 

12:00 – 1:00 Lunch Break 

1:00 – 4:00 Continue audit activities 

4:00 – 4:30 Staff break out meeting 

4:30 – 5:00 Closing Remarks and Opportunity for Comment from AREVA NP 

Day 5 – Friday, March 1, 2013 (If necessary) 

8:30 – 11:00 Closing Remarks for Audit / Statement of Progress 
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Licensing Manager, IRIS Project 
Westinghouse Electric Company 
Science and Technology Department 
20 International Drive 
Windsor, CT  06095 
       
Mr. Robert E. Sweeney 
IBEX ESI 
4641 Montgomery Avenue 
Suite 350 
Bethesda, MD  20814 
       
Mr. Gary Wright, Director 
Division of Nuclear Facility Safety 
Illinois Emergency Management Agency 
1035 Outer Park Drive 
Springfield, IL  62704 
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Email 
alau@washdc.whitecase.com   (Albie Lau) 
APH@NEI.org   (Adrian Heymer) 
awc@nei.org   (Anne W. Cottingham) 
bgattoni@roe.com   (William (Bill) Gattoni)) 
Brian.Vance@areva.com   (Brian Vance) 
cwaltman@roe.com   (C. Waltman) 
david.hinds@ge.com   (David Hinds) 
david.lewis@pillsburylaw.com   (David Lewis) 
dennis.williford@areva.com  (Dennis Williford) 
erg-xl@cox.net   (Eddie R. Grant) 
Gayle.Elliott@areva.com   (Gayle Elliott) 
gcesare@enercon.com   (Guy Cesare) 
george.honma.ext@areva.com   (George Honma) 
greg.gibson@unistarnuclear.com   (Greg Gibson) 
james.p.mcquighan@constellation.com   (Jim McQuighan) 
james1.beard@ge.com   (James Beard) 
jerald.head@ge.com   (Jerald G. Head) 
Joseph_Hegner@dom.com    (Joseph Hegner) 
judy.romine@areva.com   (Judy Romine) 
KSutton@morganlewis.com   (Kathryn M. Sutton) 
kwaugh@impact-net.org   (Kenneth O. Waugh) 
lchandler@morganlewis.com   (Lawrence J. Chandler) 
Len.Gucwa.ext@areva.com   (Len Gucwa) 
maria.webb@pillsburylaw.com   (Maria Webb) 
mark.beaumont@wsms.com   (Mark Beaumont) 
mark.t.hunter@unistarnuclear.com   (Mark Hunter) 
matias.travieso-diaz@pillsburylaw.com   (Matias Travieso-Diaz) 
mcintyba@westinghouse.com   (Brian McIntyre) 
media@nei.org   (Scott Peterson) 
mjcaverly@ppl.web.com   (Michael Caverly) 
MSF@nei.org   (Marvin Fertel) 
nirsnet@nirs.org   (Michael Mariotte) 
Nuclaw@mindspring.com   (Robert Temple) 
patriciaL.campbell@ge.com   (Patricia L. Campbell) 
paul.gaukler@pillsburylaw.com   (Paul Gaukler) 
Paul@beyondnuclear.org   (Paul Gunter) 
pbessette@morganlewis.com   (Paul Bessette) 
pedro.salas@areva.com   (Pedro Salas) 
RJB@NEI.org   (Russell Bell) 
rrsgarro@pplweb.com   (Rocco Sgarro) 
ryan_sprengel@mnes-us.com   (Ryan Sprengel) 
sabinski@suddenlink.net   (Steve A. Bennett) 
sfrantz@morganlewis.com   (Stephen P. Frantz) 
Sherry.Mcfaden@areva.com   (Sherry McFaden) 
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SRubin@numarkassoc.com   (Stuart Rubin) 
stephan.moen@ge.com   (Stephan Moen) 
Steve.Graham@hse.gsi.gov.uk   (Steve Graham) 
strambgb@westinghouse.com   (George Stramback) 
Tiffany.Wills@areva.com   (Tiffany Wills) 
tkkibler@scana.com   (Tria Kibler) 
Tony.Robinson@areva.com   (Tony Robinson) 
trsmith@winston.com   (Tyson Smith) 
Vanessa.quinn@dhs.gov   (Vanessa Quinn) 
vijukrp@westinghouse.com   (Ronald P. Vijuk) 
Wanda.K.Marshall@dom.com   (Wanda K. Marshall) 
wayne.marquino@ge.com   (Wayne Marquino) 
whorin@winston.com   (W. Horin) Page 3 of 3 
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