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SUBJECT: SUMMARY REPORT – 655th MEETING OF THE ADVISORY COMMITTEE ON 
REACTOR SAFEGUARDS, JULY 11-13, 2018 

  
Dear Chairman: 

 
During its 655th meeting, July 11-13, 2018, the Advisory Committee on Reactor Safeguards 
(ACRS) discussed several matters and completed the following reports, letter, and memoranda: 

 
REPORTS 

 

Reports to Kristine L. Svinicki, Chairman, NRC, from Michael L. Corradini, Chairman, ACRS: 
 

• “Report on the Safety Aspects of the APR1400 Pressurized-Water Reactor,” dated 
July 26, 2018 

• “Brunswick Steam Electric Plant Units 1 and 2 Maximum Extended Load Line Limit 
Analysis Plus License Amendment Request,” dated July 19, 2018 

LETTER 
 

Letter to Margaret M. Doane, Executive Director for Operations, NRC, from Michael L. 
Corradini, Chairman, ACRS: 

 
• “Draft Digital Instrumentation & Controls Interim Staff Guidance, Digital I&C-ISG-06, 

‘Licensing Process,’ Revision 2,” dated July 18, 2018 

MEMORANDA 
 

Memoranda to Margaret M. Doane, Executive Director for Operations, NRC, from 
Andrea D. Veil, Executive Director, ACRS: 

 
• “Documentation of Receipt of Applicable Official NRC Notices to the Advisory Committee 

on Reactor Safeguards for July 2018,” dated July 23, 2018 



2 
 

 
 
 

• “Regulatory Guides,” dated July 23, 2018 

o RG 8.23, “Radiation Safety Surveys at Medical Institutions” (Withdrawal - No 
review) 

o DG-4019, “Environmental Dosimetry – Performance Specifications, Testing, and 
Data Analysis” (No review) 

o DG-5061, “Cyber Security Programs for Nuclear Power Reactors” (No review at 
this time, but the Committee would like an opportunity to review after the public 
comment period) 

 
HIGHLIGHTS OF KEY ISSUES 

 

1. Brunswick Steam Electric Plant, Units 1 and 2 MELLLA+ 
 

The Committee met with representatives of the NRC staff, Duke Energy Progress and its 
contractors to review the license amendment request and the associated NRC draft safety 
evaluation to allow operation of Brunswick Units 1 and 2 in the expanded Maximum Extended 
Load Line Limit Analysis Plus (MELLLA+) domain under the NRC-approved extended power 
uprate (EPU) of 2923 MWt.  This is the first MELLLA+ application in which GE-Hitachi thermal- 
hydraulic methods were applied to Framatome fuel. 

 
These units currently operate in the Maximum Extended Load Line Limit Analysis (MELLLA) 
domain.  Although the proposed MELLLA+ operation is similar, it would expand the allowed 
operating domain.  This expanded domain increases operating flexibility; instead of control rod 
insertion or withdrawal, reactivity at higher powers can be controlled using changes in core 
recirculation flow.  Higher void fractions associated with higher operating power and lower flow 
(above 50 MWt/Mlbm/hr) in the MELLLA+ domain can increase susceptibility to power 
oscillations.  As a result, enhanced protection against instabilities will be provided. 

 
Our review focused on ensuring that appropriate limitations and conditions from approved 
generic GE-Hitachi and Framatome methods were identified and addressed.  We concentrated 
on Brunswick evaluations that led the licensee and staff to conclude the following: 

• Less sensitive Detect and Suppress Solution - Confirmation Density 
methodology parameters are appropriate 

• No additional penalty is needed to address power range data uncertainties at the 
higher power to flow conditions associated with MELLLA+ operation 

• No additional credit for containment accident pressure is required 
• Use of more realistic feedwater temperatures in anticipated transient without 

scram calculations were justified 
 
Committee Action 

 

The Committee issued a report to the NRC Chairman on this matter, dated July 19, 2018, with 
the following recommendation and conclusion:  1) The application for operation of Brunswick 
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Units 1 and 2 in the MELLLA+ domain should be approved, subject to the limitations and 
conditions identified in the staff’s draft safety evaluation, and 2) The analyses and data 
submitted in support of this application, as well as the proposed testing that will be completed 
prior to and during implementation of MELLLA+ operation, provide confidence that safety 
margins will be maintained. 

 
2. Draft Digital Instrumentation & Control Interim Staff Guidance-06, “Licensing Process,” 

Revision 2 
 

The Committee met with representatives of the NRC staff to review the draft Digital 
Instrumentation & Controls (DI&C) Interim Staff Guidance (ISG) Digital I&C-ISG-06, “Licensing 
Process,” Revision 2.  Digital I&C-ISG-06 defines the licensing process used to support the 
review of license amendment requests associated with safety-related DI&C equipment 
modifications in operating plants and in new plants once they become operational.  The ISG 
also describes the information and documentation the NRC staff will need for its review of 
license amendment requests for DI&C upgrades and when the information should be provided. 

 
Revision 2 to Digital I&C-ISG-06 incorporates lessons learned from DI&C license amendment 
request reviews that used Revision 1 of this ISG.  While the revised ISG emphasizes 
software development and configuration management, it is largely silent on hardware 
configuration control and management.  The staff mentioned they are evaluating how to best 
address this concern.  Also, the staff has ensured that four of the five fundamental digital 
design principles are addressed in the ISG.  However, we remain concerned that the fifth 
critical fundamental design principle for the architecture design of DI&C applications, Control 
of Access, is not included. 

 
Committee Action 

 

The Committee issued a report to the NRC Executive Director for Operations on this matter, 
dated July 18, 2018, with the following conclusion and recommendation:  1) Draft Digital I&C- 
ISG-06, “Licensing Process,” Revision 2, should be issued for public comment, and 2) The staff 
should provide the draft final Digital I&C-ISG-06, Revision 2, for our review following resolution 
of public comments and address the configuration management concern before final 
publication. 

 
3. APR1400:  Final Report on the Safety Aspects 

 

The Committee met with representatives of the NRC staff, Korea Electric Power Corporation, 
and Korea Hydro & Nuclear Power Company, Ltd., and their consultants to complete our review 
of the design application of the APR1400 nuclear power plant.  Our review and resultant letter 
fulfills the requirements of 10 CFR 52.53 and 10 CFR 52.141. Our review activities consisted of 
21 APR1400 Subcommittee meetings and eight Full Committee meetings resulting in nine 
letters: four interim letters, four letters on topical reports, and one letter on long-term core 
cooling, identifying issues of concern and areas needing additional discussion. 
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The APR1400 is a pressurized-water reactor based on the System 80+ design certified in 1997. 
The APR1400 design includes several features that are designed to further improve safety and 
operability over that of the System 80+.  The APR1400 design makes use of advanced steam 
generator tubing material (alloy 690), high strength materials (alloy 718), and advanced welding 
alloys, which should improve reliability.  The fuel design has been updated to include advanced 
cladding materials (ZIRLOTM) and spacer/mixing grid designs that improve thermal-hydraulic 
performance.  In addition, up-to-date system performance analytical software and models for 
fuel performance, accident analysis, thermal hydraulics, long-term core cooling, and large-break 
loss-of-coolant accident ensure adequate margin to regulatory limits. 

 
The APR1400 also includes advanced design features to enhance safety and operational 
flexibility.  Enhancements include the combination of four trains of safety injection with direct 
vessel injection, and a unique safety injection tank fluidic device which optimizes the safety 
injection flow rate during the initial blowdown and subsequent, longer-term, core reflood phase. 
In addition, the plant is designed to be “fiber free,” which along with experimental verification 
using conservative conditions, benefits long-term core cooling following a loss-of-coolant 
accident. 

 
Committee Action 
 
The Committee issued a report to the NRC Chairman on this matter, dated July 26, 2018, with 
the following conclusion:  The APR1400 design is mature and robust.  There is reasonable 
assurance that it can be constructed and operated without undue risk to the health and safety of 
the public. 

 
RECONCILIATION OF ACRS COMMENTS AND RECOMMENDATIONS 

• The Committee considered the Executive Director for Operations’ response of  
June 11, 2018, to the March 26, 2018 ACRS letter, “Safety Evaluation for Topical 
Report APR1400-F-M-TR-13001-P, Revision 1, ‘PLUS7 Fuel Design for the 
APR1400’.”  The Committee was satisfied with the Executive Director for Operations’ 
response. 

• The Committee considered the Executive Director for Operations’ response of 
June 7, 2018, to the April 12, 2018 ACRS letter, “Safety Evaluation for 
WCAP-17938-P, Revision 2, ‘AP1000 In-Containment Cables and Non-Metallic 
Insulation Debris Integrated Assessment’.”  The Committee was satisfied with the 
Executive Director for Operations’ response. 

• The Committee considered the Executive Director for Operations’ response of 
April 27, 2018, to the March 26, 2018 ACRS letter, “Safety Evaluation for 
ANP-10333P, Revision 0, ‘AURORA-B:  An Evaluation Model for Boiling Water 
Reactors; Application to Control Rod Drop Accident (CRDA)’.”  The Committee was 
satisfied with the Executive Director for Operations’ response. 
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SCHEDULED TOPICS FOR THE 656th ACRS MEETING 
 

The following topics are scheduled for the 656th ACRS meeting, to be held on September 6-8, 
2018: 

• NuScale Topical Report TR-0915-17564, “Subchannel Analysis Methodology” 

• NuScale Design Certification:  Chapter 7 - Instrumentation & Control and 
Chapter 8 - Electrical Systems 

 
 

Sincerely, 
 
            /RA/ 
 

Michael Corradini 
Chairman 
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