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KHNPDCDRAIsPEm Resource

From: Ward, William
Sent: Monday, September 18, 2017 6:45 PM
To: apr1400rai@khnp.co.kr; KHNPDCDRAIsPEm Resource; daegeun.ahn@gmail.com; Andy 

Jiyong Oh; Jungho Kim (jhokim082@gmail.com); Wagner, David
Cc: McCoppin, Michael; Ward, William; Eudy, Michael; Jung, Ian; Mott, Kenneth; Zhang, 

Deanna
Subject: APR1400 Design Certification Application RAI 554-9146 [7.2 - Reactor Trip System]
Attachments: APR1400 DC RAI 554 ICE 9146.pdf

KHNP, 
 
The attachment contains the subject request for additional information (RAI).  This RAI was sent to you in draft 
form.  Your licensing review schedule assumes technically correct and complete responses within 30 days of 
receipt of RAIs. 
 
Please submit your RAI response to the NRC Document Control Desk. 
 
Thank you, 
 
William R. Ward, P.E. 
APR1400 DCA Lead Project Manager 
U.S. Nuclear Regulatory Commission 
m/s O8-G9 
Washington, DC, 20555-0001 
NRO/DNRL/Licensing Branch 2 
ofc  O8-H15 
ofc (301) 415-7038 
 
U.S. NRC  Protecting People and the Environment 
Please consider the environment before printing this email. 
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Issue Date: 09/18/2017 
Application Title: APR1400 Design Certification Review – 52-046 

Operating Company: Korea Hydro & Nuclear Power Co. Ltd. 
Docket No. 52-046 

Review Section: 07.02 - Reactor Trip System 
Application Section: 7.2 

  
 

QUESTION 
 
 
07.02-18 
 
Title 10, Part 50, Section 55a(h)(3), of the Code of Federal Regulations (10 CFR 50.55a(h)(3)) 
requires compliance with the Institute of Electrical and Electronics Engineers (IEEE) Standard 
(Std.) 603-1991, "IEEE Standard Criteria for Safety Systems for Nuclear Power Generating 
Stations," and the correction sheet dated January 30, 1995.  Clause 5.5, “System Integrity,” of 
IEEE Std. 603-1991, requires that the safety systems shall be designed to accomplish their 
safety functions under the full range of applicable conditions enumerated in the design 
basis.  NUREG-0800, Standard Review Plan (SRP) Section 14.3.5, “Instrumentation and 
Controls - Inspections, Tests, Analyses, And Acceptance Criteria,” SubSection II, “Acceptance 
Criteria,” Item 2 states that: 
 

“Tier 1 Design Descriptions ... and ITAAC Design Descriptions ... should describe 
the top-level I&C design features and performance characteristics that are 
significant to safety. For safety systems, this should include a description of 
system purpose, safety functions, equipment quality … equipment qualification 
… and design features ... provided to achieve high functional reliability.” 

 
The APR1400 design certification application states in APR1400-Z-J-NR-14001, “Safety I&C 
System” technical report, Revision 1 (Safety I&C-TeR), Section 8, “Safety I&C System 
Platform,” that the safety-related Core Protection Calculator System (CPCS) is implemented on 
the U.S. Nuclear Regulatory Commission (NRC) approved “Common Qualified Platform Topical 
Report”, WCAP-16097-P-A, Revision 3 (Common Q-TeR), dated February 2013 (ADAMS 
Accession No. ML13112A108).  The Common Q-TeR specifies a maximum central processing 
unit (CPU) loading limit of 70 percent (%) in order to assure deterministic operations (i.e., 
ensure all safety function tasks are performed within the required response time) as required by 
IEEE Std. 603-1991, Clause 5.5.  However, the applicant is taking a deviation from the Common 
Q-TeR for the CPCS CPUs by increasing the load limit to 75%.  In order ensure deterministic 
operations of the CPCS with this increased CPU load limit, the applicant has required that the 
CPCS be designed and developed with additional programming configuration restrictions and 
tests to assure that the CPCS can still achieve deterministic operations.  Specifically, the 
applicant provided sixteen configuration constrictions in the proprietary technical report 
APR1400-A-J-NR-14004, “Common Q Platform Supplemental Information in Support of the 
APR1400 Design Certification,” Revision 0, Section 2 that must be implemented in the CPCS 
design.  
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The staff finds that the additional sixteen configuration restrictions are safety significant in order 
to assure deterministic operations of the CPCS with the increased maximum load limit; 
therefore, the staff request the applicant to either: 
 

 Include the sixteen configuration restrictions in Section 2.5.1, “Reactor Trip System and 
Engineered Safety Features Initiation,” Tier 1, of the APR1400 DCD, 
 
or, 
 

 Incorporate by reference, the proprietary technical report APR1400-A-J-NR-14004, 
and identify it as a “Tier 1” document.  

 
 
 


