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Michael J. Miernicki 
Sr. Project Manager 
NRC/NRO/DNRL/LB1 
301-415-2304 
 

From: Miernicki, Michael  
Sent: Tuesday, October 22, 2013 1:37 PM 
To: 'usepr@areva.com' (usepr@areva.com) 
Cc: Jackson, Terry; Morton, Wendell; Zhang, Deanna; Segala, John; Mitra, Sikhindra 
Subject: US EPR DC DRAFT RAI 608, Chapter 7, Section: 07.01 - Instrumentation and Controls  
 
Attached please find Draft RAI No. 608 regarding your application for standard design certification of the U.S. EPR.  If 
you have any questions or need clarification regarding this Draft RAI,  please let me know as soon as possible, I will have 
our technical Staff available to discuss them with you.  
 
Please also review the DRAFT RAI to ensure that we have not inadvertently included proprietary information. If there is 
any proprietary information, please let me know within the next ten days. If I do not hear from you within the next ten 
days, I will assume there are none and will make the Draft RAI publicly available. 
 
Thank You,   
 
Mike       
 
Michael J. Miernicki 
Sr. Project Manager 
NRC/NRO/DNRL/LB1 
301-415-2304 
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DRAFT 
Request for Additional Information 608 

Issue Date: 10/22/2013 
Application Title: U. S. EPR Standard Design Certification - Docket Number 52-020 

Operating Company: AREVA NP Inc. 
Docket No. 52-020 

Review Section: 07.01 - Instrumentation and Controls - Introduction 
Application Section: Section 07.01 

  
 

QUESTIONS 
 
 
07.01-56 
Describe the basis for the assumption made in the Safety Automation System (SAS) Failure Modes and Effects Analysis (FMEA) 
regarding application software failures.   
  
10   CFR 52.47(a)(2), “Contents of applications; technical information”, states, in part, with regard to systems, structures and 
components (SSCs) that the description shall be sufficient to permit understanding of the system designs.  US EPR FSAR Tier 2, 
Section 7.1.1.4.2, Revision 5, Page 7.1-36, under the SAS FMEA analysis assumptions states in part that, “A failure in the 
application layer of the TXS software responds similarly to a hardware failure.”  The staff requests the applicant provide a further 
explanation on the basis for this assumption.  For example, how does the applicant determined that a failure in the application 
software is limited to only single random failures  and further describe how that failure would mirror any single random hardware 
failure as opposed to an error that has the potential to propagate to all four divisions, such as with the system software in another 
SAS FMEA assumption.  The applicant states, in part that, "An error that occurs on the system software layer and is propagated to 
all four divisions, is considered a software common cause failure.  This can be described as a triggering event that exposes a latent 
defect in the system software."   The staff requests the applicant explain why the application software is not treated the in the same 
light as system software as opposed to treating a failure of the application software in a similar way to a hardware failure, such as a 
single failure of a SAS control unit (CU) assumption.   
 
 
 
07.01-57 
Describe the assumption made in the Safety Automation System (SAS) Failure Modes and Effects Analysis (FMEA) regarding 
software common-cause failure of SAS.   
  
10 CFR 52.47(a)(2), “Contents of applications; technical information”, states, in part, with regard to systems, structures and 
components (SSCs) that the description shall be sufficient to permit understanding of the system designs.  US EPR FSAR Tier 2, 
Section 7.1.1.4.2, Revision 5, Page 7.1-36, under the SAS FMEA analysis assumptions states in part that, “In the event of a 
software common cause failure of SAS, a plant shutdown is executed.  See the D3 Technical Report (ANP-10304) for more 
information about the plant response to a software common cause failure.”  In reviewing the referenced technical report, the staff 
was not able to find specific details regarding this event and SAS performance and a plant shutdown.  The staff requests the 
applicant provide more explanation on this quote. Specifically, 
  

1.    What is the technical basis for the above-referenced quote?  Is this explained in detail within ANP-10304P or in another US 
EPR FSAR document?     

  
2.    Is the referenced plant shutdown an automatic shutdown or a manual shutdown as a result of a entering, for example, a 

Technical Specification limiting condition for operation (LCO)?   
 
 
 
07.01-58 

Clarify whether interdivisional communications exist for the Accident Train Switchover Function for the Annulus 
Ventilation System (AVS) and for other automatic SAS functions with similar configurations.   

IEEE Std. 603-1991, Clause 5.6.1 requires independence between redundant portions of safety systems.  The 
applicant provided a list of automatic SAS functions in the US-EPR FSAR, Tier 2, Table 7.1-5 and identified which 
functions used interdivisional communication in response to RAI 7.1-35.  The Accident Train Switchover Function 
for the AVS was identified as a function that did not use interdivisional communication.  
However, the corresponding logic diagram depicted in FSAR, Tier 2, Figure 7.3-32 shows that there is a signal 
going from Division 1 of the SAS to open the filter bank isolation inlet of Train 4.  Clarify whether this signal 



to open the filter bank isolation inlet valve of Train 4 requires interdivisional communication?  Functions with 
similar configurations are listed in FSAR, Tier 2, Table 7.1-5.  Clarify whether interdivisional communication is 
required for those functions.      

  

 
 
 
07.01-59 

Update Section 7.6 of the US-EPR FSAR to reflect changes to the SAS switchover valve interlock functions to 
include the operation of the pilot valves. 

10 CFR 52.47(a)(2), “Contents of applications; technical information”, states, in part, with regard to systems, 
structures and components (SSCs) that the description shall be sufficient to permit understanding of the system 
designs.  As part of the response to RAI 505, Question 7.1-35, the applicant indicated that switchover valve 
interlock functions were modified in Section 9.2.2 of the US-EPR FSAR to include pilot valves in the configuration.  
Corresponding changes were made in SAS functional logic diagrams as shown in US-EPR FSAR, Tier 2, Figure 7.6-
1.  However, the response did not include changes in to the description of this function in Section 7.6 of the FSAR 
to reflect the design change.  Update the description of this function in Section 7.6 to address this design change. 

 

 
 
 
07.01-60 

Demonstrate how the SAS design accommodates data messages that are sent to the wrong CU destination can be 
prevented or mitigated in such a way that the safety function is not adversely affected. 

IEEE Std. 603-1991, Clause 5.6.1 requires independence between redundant portions of the safety system to the 
degree necessary to maintain the safety function.  Digital I&C ISG-04 provides guidance on interdivisional data 
communications.  Section 1, Point 12 of ISG-04 states that communication faults should not adversely affect the 
performance of required safety functions in any way.  Point 12 provides an list of examples for communications 
faults, including messages that may be sent to the wrong destination, which could treat the message as a valid 
message.  In the response to RAI 505, Question 7.1-35, the applicant provided a list of SAS automatic functions 
and identified functions that required interdivisional communication.  The response did not address how the 
guidance of ISG-04, Section 1, Point 12 is addressed.  Specifically, when the SAS divisions are configured in 
redundant train pairs, if the CU in one division transmits a valid message to the wrong destination for a switchover 
function and the data message includes the right message header and address information, does the SAS design 
accommodate for this type of communication failure?   

  

 
 
 
07.01-61 
Clarify the discrepancies between RAI markups and Revision 5 of the US EPR FSAR.   
  
10 CFR 52.47(a)(2), “Contents of applications; technical information”, states, in part, with regard to systems, structures and 
components (SSCs) that the description shall be sufficient to permit understanding of the system designs. In the August 12, 2013 
public teleconference, regarding Revision 5 of the US EPR FSAR, the staff inquired as to whether Revision 5 incorporated all 
changes and corrections from previous RAI responses submitted up to the point where Revision 5 was officially docketed.  In 
response, the applicant stated that all RAI response information including those contained within the FSAR markups attached to 
those RAIs were all incorporated into Revision 5 if those responses were sent as ‘advanced’ or ‘final’ before this teleconference and 
before issuance of Revision 5 of the FSAR.  Upon reviewing FSAR Revision 5, the staff discovered some inconsistencies related to 
the FSAR markups contained within the response to RAI 505, Question 7.1-35, Supplement 30.  The response to RAI 505, Question 



7.1-35, Supplement 30,  pdf markup Page 2.4-59 shows modifications to Tier 1, Table 2.4.4-3, regarding Safety Automation System 
(SAS) interlocks.  These modifications, regarding the Safety Chilled Water System (SCWS) were shown to be Interim Revision 5. 
 The docketed version of US EPR FSAR Tier 1, Table 2.4.4-3, does not show these changes.  The response to RAI 7.1-35, 
Supplement 30, was sent final to the staff.  The applicant is to address the following: 
  

1.    Clarify whether the identified pages in the response to RAI 7.1-35, Supplement 30, are correct and should have 
been incorporated into the docketed Revision 5 of the FSAR. 
  

2.    Applicant is to review ALL previously submitted final responses to RAIs 505, 542 and 555 to ensure that all 
design changes and any other corrections and modifications have been incorporated into the docketed Revision 
5.  Identify which RAI response modifications have not been incorporated into Revision 5.   

 
 
 
07.01-62 
Clarify the ability of faulted SAS control units (CU(s)) to block their own outputs.  This question is related to the response to RAI 505, 
Question 7.1-36, Supplement 27.   

10 CFR 52.47(a)(2), “Contents of applications; technical information”, states, in part, with regard to systems, structures and 
components (SSCs) that the description shall be sufficient to permit understanding of the system designs.  With regard to the 
performance of SAS CUs and its performance in the presence of faults or errors, the applicant’s response to RAI 505, Question 7.1-
36, Supplement 27 states:   

  
“Figure 07.01-36-1 shows the logic for the master/standby configuration. The master CU controls the process. 
The outputs to the PACS module of each pair of CUs are OR-gated by hardwiring, but only the master CU is 
able to send signals to the PACS modules, while the output signals of the standby CU to the PACS modules are 
blocked. Each CU blocks its own outputs through the software of the CU.” 
  

US EPR FSAR Tier 2, Section 7.1.1.4.2, Revision 5, on Page 7.1-30, states in part that, “If the master CU does not operate 
properly, then it blocks its outputs to the PACS modules and does not designate itself to be the master CU.” 

  
Based upon the above-quoted information, the design appears to rely on the ability of a potentially faulted device to restrict its own 
communications and continue to perform in a predictable manner.  The staff requests the applicant to address the following:   

  
1.    Provide additional explanation and technical basis regarding the ability of a potentially faulted SAS 

CU to retain its ability to restrict its communications in the presence of various types of faults it 
is designed to detect. 
  

2.    How does ITAAC Item 4.20 in US EPR FSAR Tier 1, Section 2.4.4-4, Revision 5, for the SAS 
adequately verify this design functionality, if that is the ITAAC's intent?   

  
3.    Do the logic configurations shown on US EPR FSAR Tier 2, Figure 7.1-29 of Revision 5, demonstrate 

how a faulted CU will restrict its own outputs when it has undergone a failure?  
 
 
 
07.01-63 

Modify the design description for the referenced failure modes and effects analysis and the field report for 
the the Priority and Actuator Control System (PACS).   

10 CFR 52.47(a)(2), “Contents of applications; technical information”, states, in part, with regard to 
systems, structures and components (SSCs) that the description shall be sufficient to permit 
understanding of the system designs.  In RAI 505, Question 7.1-35, Supplement 30, the staff requested 
the applicant to discuss how the reliability of PACS has been accounted for when developing the 
Technical Specification surveillance intervals for the mechanical component testing.  In its response to 
Supplement 30, the applicant stated the following:  

"A Failure Modes and Effect Analysis (FMEA) for the SPLM1-PC11 module provides a 
theoretical breakdown of failures for the PACS module. At 104°F, 2,350 Failures in Time 
(FIT) are expected (A FIT is defined as 10-9 failures/hour). This number can be reduced 
to 1,350 at the expected operating conditions of 90°F. Of these 1,350 failures, 24 percent 
are not self-announcing and would only be detected by periodic testing. The theoretical 



failure rate of a PACS module is approximately 3.24e-7/hr. This failure rate is comparable 
to the failure rate of actuated equipment. However, a field report for TXS equipment 
shows that in 10.8 million operating hours, there has been one failure of a SPLM1-PC11 
module. From this report, the field failure rate of the PACS module is 2.23e-8/hr and the 
upper confidence limit failure rate is 1.29e-7/hr. These failure rates are much smaller than 
the failure rate of actuated equipment; therefore, the frequency of the ADOT is sufficient.  
This information will be placed into AREVA Technical Report ANP-10315, under 
thediscussion of the ADOT." 
discussion of the ADOT." 

The applicant updated Technical Report ANP-10315P in Revision 2 to include the above paragraph.  The 
staff finds the identification of the theoretical failure rate, including those at various temperatures, to 
address the original question and provide reliability design requirements for the PACS.  However, the 
response references the SPLM1-PC11 FMEA and a field report.  Reference of such reports in the FSAR 
would prompt a staff review of these documents.  The applicant is requested to perform one of the two 
options below: 
  

1. Remove reference to the SPLM1-PC11 FMEA, the field report, and the field failure rate and 
maintain the other information in Technical Report ANP-10315.  The staff will subsequently audit 
the FMEA and the field report. 

2. Submit the SPLM1-PC11 FMEA and the field report as part of the FSAR for staff review.  

 


