
 
 
 
 

March 25, 2015 
 
 
Ms. Lesa Hill, Chairman 
Boiling Water Reactor Owner’s Group  
Southern Nuclear Operating Company 
c/o GE Hitachi 
BWROG 
3901 Castle Hayne Road 
M/C F-12 
Wilmington, NC 28401 
 
SUBJECT:   NRC STAFF FEEDBACK ON BOILING WATER REACTOR OWNER’S GROUP 

LETTER BWROG-15008, “REVISED BWROG REQUEST FOR CLOSURE OF 
ECCS SUCTION STRAINER ISSUES: LATENT DEBRIS ISSUE #6; ZONE OF 
INFLUENCE (ZOI) ADJUSTMENT FOR AIR JET TESTING (AJT) ISSUE #7; 
AND SPHERICAL ZONE OF INFLUENCE (ZOI) ISSUE #12” 

 
Dear Ms. Hill: 
 
With regard to the ongoing Boiling Water Reactor (BWR) Emergency Core Cooling Suction 
Strainer Resolution effort, the U.S. Nuclear Regulatory Commission (NRC) staff has reviewed 
the BWR Owner’s Group (BWROG) letter BWROG-15008, “Revised BWROG Request for 
Closure of ECCS Suction Strainer Issues:  Latent Debris Issue #6; Zone of Influence (ZOI) 
Adjustment for Air Jet Testing (AJT) Issue #7; and Spherical ZOI Issue #12”, dated February 3, 
2015 (publicly available on the NRC Agencywide Documents Access and Management System 
(ADAMS) at Accession No. ML15035A551) and offers the following feedback. 
 
Concerning Issue #6, Latent Debris, the NRC staff concluded that the default value of 150 lbm 
of latent debris used in the strainer head loss evaluation should bound this debris load for most 
plants.  For BWRs, latent debris includes dirt/dust in the drywell and suppression chamber 
above the level of the suppression pool, and the debris which would result should the loss-of-
coolant accident (LOCA) jet impact a concrete wall.  The NRC staff also concluded that the 
assumption that 15 percent of the latent debris is fiber is acceptable.  These conclusions are 
based on surveys of operating Pressurized Water Reactors (PWRs).  The NRC staff noted that 
the amount of latent debris in containment will vary depending on licensees’ housekeeping 
practices and cleanliness programs.  Licensees should confirm that the amounts of latent debris 
in their containments are bounded by the 150 lbm default assumption or use a value that is 
appropriate if higher amounts of debris are present.  Licensees may also assume lower 
amounts of latent debris if adequate justification is provided.  Should licensees choose to use a 
different value from the default value of 150 lbm, they should document the basis for the value 
and assure the inspection criteria in their FME/housekeeping programs are adequate to assure 
the value assumed would not be exceeded.  The NRC staff also noted that recent operating 
experience at a domestic BWR indicates that containment cleanliness and closeout procedures 
may require licensee attention to assure that latent debris amounts remain within licensing basis 
values.
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The NRC staff is interested in how the feedback they provided on the BWR walkdown guidance 
document and procedure (ADAMS Accession No. ML14252A246) was incorporated into the 
guidance provided to licensees for performance of the walkdowns.  The methodology used in 
the walkdowns could affect the quality of licensee information regarding the amount of latent 
debris in the containment and the identification of problematic debris outside a spherical ZOI.  
Therefore the NRC staff requests information on how licensees performed their drywell and 
wetwell walkdowns to quantify debris sources within containment including insulation, latent 
debris, and other materials.  The NRC staff understands that the results of the walkdowns and 
the walkdown guidance will be provided for review as discussed in the public meeting on April 
30, 2014 (ADAMS Accession No. ML14122A177).  
 
In summary, for Issue #6, the NRC staff agrees that a latent debris value of 150 lbm, with 15 
percent of this assumed to be latent fiber, is acceptable as a default value for most plants.  
BWR licensees should verify that their latent debris terms are bounded by this value or 
incorporate appropriate amounts into their evaluations. 
 
Concerning Issue #7, ZOI for AJT, the NRC staff and the BWROG communicated several times, 
at public meetings and on conference calls, regarding the need for BWRs to apply a reduction in 
material destruction pressure for establishing ZOIs.  The BWROG presented a reasoned 
position that this factor need not be applied to BWRs.  After review, the NRC staff agrees that 
the reduction in destruction pressure need not be applied to BWRs.  An Enclosure to this letter 
has been provided to expand upon the NRC staff’s evaluation and position justification.  The 
NRC conclusion is contingent upon BWR licensees performing an adequate evaluation of the 
potential for debris generation by directed LOCA jets that may impact materials outside of a 
spherical ZOI.  This is related to the discussion regarding Issue #12 below.   
 
Concerning Issue #12, Spherical ZOI, the NRC staff and BWROG communicated several times, 
at public meetings and on conference calls, regarding the NRC staff’s position on the potential 
for the generation of debris from material installed outside a spherical ZOI.  Spherical ZOIs are 
used to simplify the debris generation evaluation while maintaining assurance that most 
materials are adequately accounted for in the analysis.  The implementation of spherical ZOIs, 
while adequately accounting for the quantity of most debris, does not evaluate more problematic 
debris that may be outside the spherical ZOI, but within a directed jet ZOI.  Problematic debris 
has generally been considered to be microporous or calcium silicate insulation.  However, other 
debris may be problematic in some situations.  For example, a plant that relies on a limiting the 
amount of fiber reaching the strainer to prevent the formation of a filtering bed may need to 
consider fibrous debris as problematic.  The definition of problematic is dependent on plant 
specific conditions.   
 
While reviewing this issue, the NRC staff reconsidered its original position that spherical ZOIs 
are acceptable and contain adequate conservatism.  The NRC staff also considered that 
localized concentrations of debris outside of the spherical ZOI, but potentially within a more 
realistic directed jet ZOI are usually adequately accounted for in the spherical ZOI.  However, 
the NRC staff concluded that plants should review the materials within containment for those 
that may be problematic and consider the potential for them to be damaged by a directed jet.  
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If problematic materials are present in containment and are not accounted for in the debris 
generation calculation due to spherical resizing of the ZOI, the plant should evaluate whether 
destruction of these materials within a potential directed jet would result in a more limiting debris 
generation scenario than that calculated by the spherical methodology.  If the increase in the 
generation of problematic debris is significant, the plant should adjust their source term 
accordingly. 
 
Regarding this position, the NRC staff stated that the resolution strategy outlined by the 
BWROG on slide 13 of its presentation on this issue (ADAMS Accession No. ML102800091) at 
the September 22, 2010 public meeting (ADAMS Accession No. ML102800152) acceptably 
addresses the concern.  The NRC staff position related here is consistent with the latest revision 
(Rev. 4) of Regulatory Guide 1.82, “Water Sources for Long-Term Recirculation Cooling 
Following a Loss-of-Coolant Accident.”   
 
With respect to evaluating the effects of directed jets on problematic materials, the NRC staff 
does not mean to imply that a full re-evaluation of debris generation is required.  The intent is to 
validate that each plants design-basis debris load (or loads) is a reasonable representation of 
debris that could be generated during the design basis LOCA.  The validation should include 
materials that are problematic and could become debris during the event.  For many plants no 
further evaluations will be required because they have no problematic debris installed in 
containment, or their existing debris generation evaluations already account for enough of the 
material that it is unlikely that a greater amount of the problematic debris would be generated.  
Some plants may have concentrations of problematic debris outside of the evaluated ZOIs.  It is 
more likely that these plants will have to perform more rigorous evaluations to determine 
whether the material could become liberated and affect strainer head loss.  If a plant identifies 
such a condition it may be able to show that the material will not be liberated or cause excessive 
head loss for a number of reasons.  For example, components may shield problematic material 
from a jet.  Alternately it could be shown that a directed jet that could liberate problematic 
material would result in a significantly lower source term of other debris so that the resulting 
head loss would not challenge the plant’s design basis.  Installation of the material may be more 
robust than the conditions under which destruction testing was performed for the material 
indicating that it is less likely to be damaged, or the material may be too distant from a break to 
reasonably be considered to be damaged.  There are other potential methods to determine 
whether problematic materials may be liberated or the effects of these materials will be 
significant.  Because the probability of a directed jet damaging materials is low, and the plant 
debris generation evaluations contain conservatism, the NRC staff will consider reasonable 
evaluations for this issue for any plant that determines problematic materials may be damaged 
by a directed jet.   
 
Upon review of the subject letter regarding proposed resolution of this issue, which is consistent 
with the content of slide 13 (ADAMS Accession No. ML102800091), the NRC staff concluded 
that the guidance proposed by the BWROG is adequate to identify problematic debris that may 
be specifically installed within a plant outside an accepted spherical ZOI.   
 
In summary, for Issue #12, the NRC staff agrees that the BWROG has provided adequate 
enhanced guidance for licensees to evaluate materials outside spherical ZOIs that may be 
impacted by directed jets.



L. Hill - 4 - 
 
Please contact Jason Drake at 301-415-8378 or via e-mail at Jason.Drake@nrc.gov with any 
questions you may have regarding this letter.         
 
 
       Sincerely, 
 
       /RA/ 
 
       Anthony J. Mendiola, Chief 
       Licensing Processes Branch 
       Division of Policy and Rulemaking 
       Office of Nuclear Reactor Regulation 
 
Project No. 691 
 
Enclosure: Boiling Water Reactor (BWR) Technical Issue #7, “Zone of Influence (ZOI) 
Adjustment for Air Jet Testing (AJT)” 
 
cc w/encl: See next page



L. Hill - 4 – 
 
Please contact Jason Drake at 301-415-8378 or via e-mail at Jason.Drake@nrc.gov as soon as 
you are ready to arrange for the teleconference. 
 
 
       Sincerely, 
 
       /RA/ 
 
       Anthony J. Mendiola, Chief 
       Licensing Processes Branch 
       Division of Policy and Rulemaking 
       Office of Nuclear Reactor Regulation 
 
Project No. 691 
 
Enclosure: Boiling Water Reactor (BWR) Technical Issue #7, “Zone of Influence (ZOI) 
Adjustment for Air Jet Testing (AJT)” 
 
cc w/encl: See next page 
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