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ON REACTOR SAFEGUARDS, JULY 10 - 12, 2019 
  
Dear Chairman: 
 
During its 665th meeting, July 10 - 12, 2019, the Advisory Committee on Reactor Safeguards 
(ACRS) discussed several matters and completed the following correspondence: 
 
LETTER 
 
Letter to Margaret M. Doane, Executive Director for Operations (EDO), NRC, from Peter C. 
Riccardella, Chairman, ACRS: 
 
• “Interim Letter: NuScale Design Certification Application Chapters 3, 6, 15 and 20 of the 

NRC Staff’s Safety Evaluation Report with Open Items Related to the Design Certification 
Application Review of the NuScale Small Modular Reactor”, dated August 2, 2019, ADAMS 
Accession No. ML19204A278. 

 
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 2019,” dated August 5, 2019, ADAMS Accession No. 
ML19217A349. 
 

• “Regulatory Guide,” dated August 5, 2019, ADAMS Accession No. ML19217A354, 
regarding no review of RG 1.179, Revision 2, “Standard Format and Content of License 
Termination Plans for Nuclear Power Reactors”  

 
HIGHLIGHTS OF KEY ISSUES 
 
1. Interim Letter: NuScale Design Certification Application Chapters 3, 6, 15 and 20 of the 

NRC Staff’s Safety Evaluation Report with Open Items Related to the Design Certification 
Application Review of the NuScale Small Modular Reactor 
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The Committee met with representatives of the NRC staff and NuScale to review the NuScale 
Small Modular Reactor Design Certification Application (DCA) Chapter 3, “Design of Structures, 
Components, Equipment and Systems,” Chapter 6, “Engineered Safety Features,” Chapter 15, 
“Transient and Accident Analyses,” and Chapter 20, “Mitigation of Beyond-Design-Basis 
Events,” and associated staff safety evaluation reports (SERs) with open items (OIs).  
Regarding the SERs, the NRC staff issued preliminary draft SERs with OIs for Chapters 15 and 
20 to support meetings with the ACRS to discuss key issues related to these chapters and its 
associated topical reports.  
 
Chapter 3 documents the analytical methods, testing procedures, tests and analyses that the 
applicant used to ensure the structural and functional integrity of the piping systems, mechanical 
equipment, reactor vessel, reactor internals, and their supports under static and dynamic 
loadings, including those caused by normal operation and postulated events.  It addresses how 
the design conforms to General Design Criteria.  Individual sections discuss conformance to the 
applicable criteria:  seismic classification of systems, structures and components (SSCs) 
important to safety; the analyses and tests performed to demonstrate acceptability of the SSCs 
under bounding seismic load spectra; and the capability of the NuScale design to withstand 
wind and tornado loadings and floods.  In their review, the staff concludes that the design meets 
the applicable regulations in these areas.   
 
Section 3.5 of the SER addresses protection of safety-related SSCs from missiles.  Missiles 
generated by a turbine failure could potentially impact the Reactor Building and the Control 
Building.  NuScale analyzes missiles impacting the Reactor Building concrete wall and the 
Control Building wall and grade slab to demonstrate that these are effective barriers to protect 
critical SSCs and related safety functions within those buildings.  This is a different approach 
than has been previously licensed for turbine missile protection.  At this time, the staff has not 
completed their review of additional information submitted by the applicant in response to staff 
requests on this topic, and it remains an open item.  The Committee’s review and comment on 
this topic will await completion of the staff’s review.  
 
Chapter 6 discusses the engineered safety systems that are part of the NuScale Power Module 
(NPM):  specifically, the containment systems, the ECCS, control room habitability, fission 
product removal and control systems, and in-service inspection and testing of systems and 
components. 
 
The ECCS includes five valve systems, three of which are reactor-vent-valves mounted on the 
reactor pressure vessel upper head that are directly connected to the pressurizer steam space 
and discharge to containment, and two reactor-recirculation-valves mounted on the side of the 
reactor pressure vessel in the downcomer that open to the containment.  All five valves are 
closed during normal plant operation and open following the receipt of an actuation signal 
resulting from applicable accident conditions.  Those valves also open on a loss of direct current 
(DC) power, and therefore are not dependent on a power source for actuation.  
 
The ECCS valves are sophisticated in their design in that they incorporate a DC powered 
solenoid trip valve for actuation in combination with an integrated hydraulic and spring 
mechanical valve to allow flow from the reactor pressure vessel to containment for blowdown 
and depressurization.  Inadvertent ECCS valve actuation is one of the anticipated operational 
occurrences (AOOs) analyzed in Chapter 15.  The staff is currently reviewing the ability of this 
system to perform its safety function.  NuScale is in the process of conducting valve testing to 
demonstrate compliance with the regulatory requirements.  Successful completion of this ECCS 
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valve test program is required to provide confidence that the valves will function as designed. 
Chapter 15 discusses the set of design basis events (DBEs) that the NPM, as designed and 
constructed, must withstand without loss of SSCs needed to maintain core cooling and 
containment integrity.  
 
The staff presented 11 unresolved issues without a clearly defined, mutually understood path 
towards resolution.  The final status of the review is based on resolution of these unresolved 
issues, as well as the remaining open items.  
 
In addition, the loss-of-coolant accident (LOCA) and Non-LOCA topical report methodologies, 
which are the basis for the Chapter 15 analyses, are also under review.  Completion of these 
reviews is treated as an open item.  We note that the above two methodologies yield 
significantly different estimates for minimum critical heat flux ratio at steady-state conditions.  
The staff should ensure that these differences are resolved before approving these 
methodologies. 
 
As part of the generic long-term cooling evaluation, NuScale has analyzed the possibility of 
return-to-power events.  The standard review plan recommends adherence to conservative 
specified acceptable fuel design limits (SAFDLs) for AOOs, and it allows less stringent fuel 
design limits for lower frequency postulated accidents such as a LOCA.  NuScale has chosen to 
apply the more conservative SAFDLs for both AOOs and postulated accidents to ensure 
compliance with the staff requirement that the SAFDL criteria (e.g., not exceeding critical heat 
flux under any circumstances) be applied to any event that may result in a return-to-power 
because of uncertainties in the event progression in the long term.  
 
These analyses demonstrate that a return-to-power is highly unlikely; but, it is a situation that 
could leave the NPM in a critical, low power state in the long term.  While these analyses predict 
the fuel remains within the SAFDL requirements for core coolability, this situation should not be 
allowed to persist or be considered as an acceptable final stable state for an NPM.  
 
Chapter 20 outlines NuScale strategies to address the requirements in the pending MBDBE 
rule, 10 CFR 50.155.  In addition, this chapter discusses NuScale’s plans to address existing 
10 CFR 50.54(hh)(2) requirements for loss of large area due to fire or explosion and associated 
procedure integration as well as emergency response planning.  Design certification applicants 
can defer all MBDBE requirements to the combined license applicant.  However, to reduce 
regulatory uncertainty for the combined license applicant, NuScale is voluntarily seeking NRC 
approval for its strategies to meet these requirements in the DCA. 
 
Committee Action 
 
The Committee issued a report to the EDO on these Chapters and associated safety evaluation 
report (some preliminary draft) with open items, dated August 2, 2019, with the following 
conclusions and recommendations:   

 
1. The barrier analysis used for turbine missile protection is a different approach than 

previously accepted.  The ACRS awaits the staff’s review before commenting. 
 
2. The emergency core cooling system (ECCS) valve test program currently underway is 

required to provide confidence for valve functionality and performance. 
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3. NuScale’s power module (NPM) can experience a return-to-power under accident 
analysis assumptions but does not violate any specified acceptable fuel design limits.  
This potential operational condition should be precluded in the long term. 

 
4. We have not identified any additional major issues at this time for Chapters 3, 6, 15 and 

20. 
 
RECONCILIATION OF ACRS COMMENTS AND RECOMMENDATIONS 
 
• The Committee considered the letter from the Executive Director for Operations dated 

December 15, 2016, ADAMS Accession No. ML16343A131, as supplemented by letter from 
the Director of the Office of Nuclear Reactor Regulation dated April 9, 2019, ADAMS 
Accession No. ML19053A532, regarding the draft final rule on mitigation of beyond-design-
basis events and associated regulatory guidance.  The Committee understands the staff 
response and looks forward to interaction with the staff, as warranted, on such matters.  

 
SCHEDULED TOPICS FOR THE 666th ACRS MEETING 
 
The following topics are on the agenda for the 666th ACRS meeting scheduled for September 4 
- 7, 2019: 
 

• Turkey Point Subsequent License Renewal Application and Associated Staff 
Evaluations 

 
• Westinghouse Topical Report, WCAP-17794 Related to New D5 CPR 

Correlation for SVEA-96 Optima-3 Fuel Design 
 

• NuScale Topical Related to Applicability of AREVA Method for the Evaluation of 
Fuel Assembly Structural Response to Externally Applied Forces 

 
 

Sincerely, 
 
       /RA/ 
 

Peter C. Riccardella, 
Chairman 
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