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Request for Additional Information 611 
Issue Date: 04/14/2014 

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 
 
 
07.01-84 
Provide clarifying information regarding the design and implementation of the hardware 
watchdog timer (WDT).  This RAI question is related to RAI 542, Question 07.01-52. 
  
10 CFR Part 50, Appendix A, Criterion 23, "Protection system failure modes," requires, in part, 
that the protection system be designed to fail into a safe state or into a state demonstrated to be 
acceptable on some other defined basis if conditions such as disconnection of the system, loss 
of energy (e.g., electric power, instrument air), or postulated adverse environments (e.g., 
extreme heat or cold, fire, pressure, steam, water, and radiation) are experienced. The 
response to RAI 542, Question 07.01-52, described how the watchdog timer would place the 
reactor trip and engineered safety features actuation signals into a safe state if the processors 
performing the voting logic were to lock-up.  The response implied that the watchdog timer was 
completely hardware-based.  However, in reviewing the diagram to Figure 07.01-52-3, some 
elements of the design appear to be software-based.  The following clarifying questions are 
based on the applicant’s response to RAI 542, Question 07.01-52: 
  

1.     With regards to Figure 07.01-52-3 of the RAI response, describe the types of signals 
being received by (i.e. “Re-Trigger”), and transmitted from (i.e. WDG-N), the WDTs in 
both the SVE2 and SD01 module as well as any other supporting signals involved in the 
WDT functionality ( i.e. BASP-N, ENABLE).  Specifically, provide design information on 
what each signal is physically (e.g. discrete, hardwired, etc.), the design purpose of each 
signal and how it’s implemented.  Specifically for the WDG-N and BASP-N signals, the 
description should define how these signals are generated and if there are any 
dependencies between the two or are they completely independent of each other and of 
any software.   

a.     For example, according to ANP-10315P, “U.S. EPR Surveillance Testing and 
TELEPERM XS Self-Monitoring Technical Report”, Revision 2, Page 2-26, the 
applicant states that, “The exception handler also generates a hardware signal 
(called BASP). “  Is the exception handler an analog circuit or a software-based 
device?   
  

2.     With regards to Figure 07.01-52-3, specifically define the physical compositions and the 
design/fabrication methods for each of the WDTs, ‘AND’ gates and controllers shown in 
the SVE2 and SD01 modules.  For example what type of hardware devices are the 
WDTs in the SVE2 and SD01 modules?  In the RAI response, as well as on Page 2-27 
of ANP-10315P, Revision 2, the applicant states, The watchdog timer is part of the 
systems support controller ESSC2.  ESSC2 is an application specific integrated circuit 
(ASIC) designed specifically for use in SVE2."  The applicant is requested to 
provide additional information on the type of ASIC for which it is referring and if a 
software tool was used to design this ASIC in question.     

  



3.     Verify that upon a WDT trip initiation, the pathway for achieving a fail-safe condition for 
both Reactor Trip (RT) and Engineered Safety Features Systems (ESFS) is 100% 
independent of any software.  Applicant is to identify any portion of the WDT trip 
pathway that contains and/or is dependent on software to perform the fail-safe trip 
function (i.e. RT). 

  
4.     Provide a figure that displays all devices, connections and interfaces involved with the 

hardware WDT trip path to establishing a fail-safe condition.  The diagram should 
demonstrate the interface and pathway between the hardware WDT, the output power 
supplies being cut and trip devices going to a fail-safe state.  For example, the SDO1 
figure shows three yellow blocks with outputs going to an unknown location.  Where do 
these outputs go?   

  
5.     Provide a clarifying description of the process by which the hardware WDT trip causes a 

fail-safe condition for RT and ESFS devices and other resulting system effects.  The 
applicant states on Page 2-26 of ANP-10315P that, “The BASP and WDG signals are 
used to interrupt the output power supply via a relay operated by the BASP/WDG 
signal.  The output signals are engineered to go to predetermined safe states when 
power is removed.”  This discussion does not describe how the field devices are affected 
by this function.  Specifically how dropping either of these signals will eventually result in 
a partial or full RT as well as whether devices such as PACS modules are involved in the 
fail-safe condition for ESFS. The description falls short of defining, from a system 
standpoint, how the hardwire portion of the WDT trip results in physical actions in the 
field by RT and ESFS devices.   

a.     Clarify whether WDT trip actions affect voting logic. 
  

b.     Is a single SVE2 WDT trip sufficient to generate a RT? 

 

 


