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Sner•H staaff re'vie'w'ed the subject topical re.po submifttd by the Boiling Water Reactor -.  -'Owners' Group'(BWROG),The staff considers the BWROG report acceptable for directPr t 

• .,, _.reference In future Individual pIaht submittals onthe MSIV leakage Issue, subject to the 4•::..  
•onditons and limitations described In the enclosed safety evaluation (E 
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4rj 7 of NEDC-31858P provAded for Use by, member utilities.- Specifically, AWROG 

'ý..Instructed that the use-of NEDC-31858P by member utilities is 'subject to the con diion's 'an'd 
Ii m itationi'stated In'the'siaff 's SE,: and that the'eaarthquake g round noi onl e stimates, shown In 

ý',.Flgures 1.through 13 of the SE, repre'seint the, only Cqound motion astimalms acceptable to the"• },`staff for i~forence in'plant-specific amendmentth retrequestves ooinvolvingthe the use .of this topical report.!• 
,.:We request that you submit to the NRC th eie eso~ftetopical report that 

11``410'RC'ý''r~t ori 6rre-gu~a n -cange s'o that its corick,ýslon ithatbvs t o'h" ' l 

KnSBJEthe NH ScrtraF ltosc .h , 99< A".'toia eott !::?; 

?acceptable2are invalidated, BWROG and/or the membIr referenclng the topical report 

!.will be-expected to revise and resubmit Its respective docurrent-aton,, or submit justification for,,,! 
the continued applicability of the topical report without revision of the respective documentation~i." 

P advseLusIwItiOn 30 days Cf any ma t erl In the enclosed SE is conslor prrietary::Y.t 
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SBY EEOL,MFICEoPNUCEAR A LACTOR H , &LATiO.  
BWROG GENERIC RESOLUTION 

suj "<">:;•'; FOR THE BWR MAIN STEAM ISOLATION VAL.,VEL•AKA.  

1. INTR ODUCIoN ; , ,,;.! 

t 71-Te main steam lines In boilng water reactor (BWR) plant 'contain dual quick-closing main steam Isolation valves (MSIVs), Thes.e valves function to isolate the reactor system in the event of a break In a steam line outside the primary containment, a design basis loss-of-coolant accident (LOCA), or other events requiring containment Isolation, Although the MSIVs are 4 'designed to provide a leak-tight barrier, It is recognized that some leakage through the valves will occur., The current Technical Specification (TS) limit for leakage a , 
;standard cubic feet per hour (scfh),. Operating experience indicates that degradation ..jpysoccasionally occurs In the leak-tight MSIVs, and the specified low leakage is difficult to ~.maintain4., < in_ _v•.. ., ,¢ .•:i ";,., ;.• :.. . , . . . . 4, , . .. -J"r¢:• 

Because of recurrlng problems with excessive leakage of MSIVs, NRC Regulatory Guide (RG) •,..1.96,. Design of Main Steam Isolation Valve Leakage Control Systems for Bo1ing Water 
:.Reactor Nuclear Power Plants,c recommends the installation of a supplemental leakage control , -, system (LCS) to ensure that the isolation function of the MSIVs complies with the specified limits.. To meet this RG, many licensees Installed a safet/-related MSZV LCS that is designed to eliminate or minimize the direct release of fission products through the MSIVs following a, design basis LOCA. This is usually accomplished by developing a negative pressure in sections of the main steam lines (MSLs) between the MSIVs, In general, thes is accomplished : by a senes of blowers that discharge the MSIV leakage to the standby gas reatment system (SGTS) where it is released. A few plants may have a positive pressure LC in the MSLs 
between the MSIVs. At these plants, MSIV leakage (usually compressed air) is directed back into the containment such that there is no containment bypass leakage through the MSIVs.  However, these positive pressure systems tend to increase post-LOCA containment pressure, , thereby affecting other bypass leakage paths. Since most plants use the negative pressure type of LCS, this is the type primarily addressed in this evaluation. However, the basic principles could be used to justify the elimination of the positive pressure type of LCS.  

Due to design limitations, the LCS would be rnaailable if the MSIV leak rate were greatly in .excess of the allowable limits specified in the plant technical specifications. Hence, Generic ¾ ; Jssue (GI) C-8 was Initiated in 1983 to assess: (1) the causes of MSlV failures, (2) the .:-' effectiveness of the LCS and altemative leakage paths, and (3) the need for regulatory action to 9 "limit public risk. The resolution of G1 C-8 (see NUREG-1732, Regulatory Analysis for the Resolution of GI C-8, "Main Steam Isolation Valve Leakage and LCS Failure," dated June".  1990) concluded that no backfit requirements to reduce public risk were warranted and that no !action shouldbe taken. However, one of the alternative resolutio,.'1 of GI 0-8 showed that ..  .. several non-seismic Category I alternate MSIV leakage (alternate to the LOS) paths resulted n• 
Aower doseisthan the'LOS andfcould handle larger MSIV leakage rates.,>,A sý 

A W RO •,wners Group, (WROG) formed an MSIV Leakage Committee in -1982 to identif yand resolve the causes of high MSIV leakage rates. BWROG then formed a' ý-follow-on MSIV Leakage Closure Committee to address alternate actions to resolve ongoing but 
less severe6, MSIV leakage problems and to' address the limited caDabilitv of the LCS. The
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0na



713ults of these comrnIttee acvitles were submlWked to NRC In svorai General Electiric (GE) proprietary reports, the latest of which Is NEDCo31858P, Revision 2, dated September 1993 
(Reference 1, herein referred to as the BWROG report), In thli report, S'ROG concludes that *,•<. tho proposed Increase In the MSIV leakage limits (up to a maximum of 200 standard cubic foot por hour [scfhl) will reduce radlatlon exposuros to mnilnte•nnce persomnel, reduce outage .  d uretlons, and extend the effletive ua1Oe, Ilvea of the MOlNO, Wmoo a110 Concludeh that th@ p trop•oed llmInlt~oi nf tho LOi will almllarly reduce exposure to maintenance personnel, •**' reduce outage durations, and that the LCS can be replaced with arn alternate method for MSIV leakage treatment using the MSLs and the main condenser..  

Teproposed alternate treatment method reCommended In the D /ROG report taes6 advantage of the large volume In the main steam lines and main condenser to provide odu and plate-out of flsslon products that may look through cloned M$IVO, This melhod uses the main steam drain ltines (herein referred to as the bypass/drain ploing) to direct the leakage to 

Sthe 

main condenser, In this approach, the amaln steam piping, the bhypTssddrain piping, and the aIn condenser are used to mitigate the con.squences of an accident which could result in 
, ....... offsite exposures comparable tothe '10 CFR Part 100 limits .  

.I~he primary Issue of coAcern Is the ab'lity n: ,nain sleam ploing odownstream of the outboard .  MSIV, Including the bypass/drain piping, an ds main condenssio remain structurally IntactI 
and act as a holdup volume for fission proc during and after a Salle Shutdown Earthquake (SSE),"The BWROG approach of verifyinr .: srismic decuacv of the- alternate leakage treatment (ALT) piping was based on utilizm7- the car!.hquake axperisnca-based methodology, 
supplemented by a plant-specific walkdow r ;n-., ical evaluation, , . .  

2 B0.ACKGROUND' 

S BWROG retained EQ Irternatlonaf(EQEa s consultant to conduct a review of the 'Wi' earthquake experience data on the performrni,%s of nuclear power plant facility piping and condensers.'>The results were summarized in Reference 1, which provides the data on the 'I,:Qperformance'of main steam system piping ". dcondensers in primarily non-nuclear facilities N <;which experienced strong earthquake motic ,o. These data were also compared with the piping -",-i-,and condensers typically used In GE BWRs in 'he United States. According to EQE, based on ?if past earthquake experience, welded steel piping and condensers designed and constructed to iV•'fnormal industrial practices (e.g., ANSI B31.1 and Heat Exchange Institute (HEI) Standard,,.  • respectively) have been found to be seismically rugged and not susceptible to a primary.., 
• - collapse mode of failure as a result of the seismic vibratory motions experienced at sites ,,,., .i::"xa ind in the earthquake database." Such earthquake experience was derived from a;.•.>..;,•• 

database that includes the seismic performance of power plants and industrial facilities in actual "earthquakes (see Section 5.4 of this evaluation).' The BWROG report notes that only a relatively'small number of seismically-induced piping failures have occurred in the'database"['' ýfacilities; these failures were due primarily to excessive relative support movements or seismic ineractions 

T oe' acmponents to be relied L'pon for the proposed ALT syste'm ar e the main turbin'C"' 0neseand the'prima drain pathway piping which consistsof the bypass,-irain lines that ! 
originate 'rrm the'steam lines'Just downstream of the outboard MSlVs and terminate at the high pressureb4(HP) condenser.LThe c:ndenseri forms the ulti mate boundary of the ALT system A



o ihe, co do'! 

oundies upstream of th enser were established by utilizing existing valves, and wer used to limit the extent of the plant-speclfic seismic verification wakdown, 

In the past, a limited number of licenrise amendment request, on the MSIV leakage Issue have' 
j.:referenced the BWROG report~• In view of certain generic deficiencies Identified In those '; Individual amendment requests, and to support a more effective review of future MSIV ge k• 
:submittals, the staff performed a generic review of the BWROG report. , 

3, 0 R ~POITIN ON SEISMI cz XPERIENCE DAT AP''APOC 
~fTh popoed BWROG resolutlon' aproh 'r s decien the BWnOG report would allo 'higher leakage limits and would take credit for the main steam piping downstream of the ;:outermost MSIV and the condenser to plate-out fission products, Leakage would be directed to the condenser via the main steam drain lines. In other words, ihe mrln steam piping, the bypass/drain piping, and the condenser are relied upon to mitigate 1,he consequences of an accident which could result In potential offslte exposures comparable ao the guideline exposures of 10 CFR Part 100, Appendix A to 10 CFR Par 100 fudher requires that structures, systems, !and components necessary to assure the capabilivy of tlh plant to mitigate the consequences,, 
'tof accidents, which could result In exposures comparable to the guicdS&ne exposures, be 'designed to remain functional during end after an SSE0 Therefore, the proposed ALT path'
piping and the main condenser are required to reralrn fluictionao If 'ihe SSE occurs," , :.. ' Furthermore, Appendix A to 10 CFR 100 requires thai tl enginarin• method used to ensure 
that the safety functions of the components are maintained during and after an SSE Involves 
the use of either a suitable dynamic analysis or Sul.able qualification test, except where it can, 
be demonstrated that the use of an equivalent st...c iced method provides adequate4 

is noted that there are no prov siors n plants" Finai Safety Analysis Reports (FSARs) and the 

ifstaff's safety evaluations associated with facilities operating licenses that would permit the use" 
of experience data as a means of seismic qualification for piping systems and components, 
However, requiring the non-seismically analyzed poillons of the main steam system piping and 
components to meet Seismic Category I requirements would not be practical because modifications required to upgrade the system to Seismic Category I requirements cannot be 
justified from a cost-benefit standpoint. -Therefore, the staff determined that BWROG s proposed approach of utilizing the earthquake experience-based methodology, supplermnted 
by plant-specific seismic walkdowns and analytical evaluations, provides a viable alternative for Im demonstrating the seismic ruggedness of non-seismically analyzed main steam system piping 
related components and supports, and condensers.' 

4.0 PAST REVIEWS FOR INDIVIDUAL PLANT SUBMITTALS 
ý.,-'h censees: of Hatch 2;D a 

~ ~Te ~ense ofHtcDuaeArnolda, Limerick, LaSall1e Susquehanna~'"ad Monticell h~avet-,, previously submitted their amendrrient reqtuests for increasing the MSIV leakage6 limits and ~removal of the LCS for staff review and approval.'ý With' the exception of the LaSalie submittal', Ich'pri6oposed a"resolutiori based solely on the 'use of plant-specific analytical methodologies 
rall the otherreqquests utilized BWROG's appiroabh for resolution,- supplemented by plant-_ 

, specific seismic walkdowns andanalytical evaluations" It was found during the course of ff 1reeW, --that the ebarthquake expe'rience database 'rigirnally compiled by EQE forpiping was not 
broad enough to'cover portionsof thdpt" it-specific data., Specif;zaliv, the data was found to be
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deficient for piping In the range of nch to 10 Inches In diameter which are typically the K Ssizes of pipes associated with the bypass/drain lines in operating BWRs. :The affected %'j ":\ licensees, who submitted the amendment requests, were asked to provide additional piping 
data,' ";As a result, the validation of the vibratory ground motions experienced at the database ; facilities with piping and equipment being used as surrogates for those at the respective plant'", ',were also subject to staff review. :,This Is to ensure the validity of the database ground motions> 
and hence the validity of the'representation of the piping database,' which form the cornerstoie 'G for BWROG's' approach of using' the earthquake experience methodology: Other questions': z_ '- which Were also raised during the plant-specific reviews Included those reiated to the reliability 
of the"entire ALT path, as well as the support and anchorage evaluations for piping and :'.j 

gcondensers.ln* all cases," licensees were able to provide the responses to the staff's requests for additiona information, 'and the armendment requests were subseque ntly approved.,"' 

?5.0" EVALATI&N OF THE B WR GENE.APPR.QA N' 

4 . 4 4 ,4fl,<."'.K'. ':4< '' 4.,, 4: 
. ... 

4,' 
., 

$ W R b'- s justification .. f6 lncreasing'the allow b le MS... iea. ag... ate and elim inating the L OS 
4relies on an alternative (alternate to the LCS) Ieakage treatnment path which results In post-'..,.K 
""LOCAradiological releases that are within regulatory requirernenl limits., Regulatory ' .  (requirements also dictate that the'alternative MSIV eakaqe ,reatment path must be capable of .P'performlng its post-LOCA function during and foliowing an S . * "> .... S SE 

4'" . .•"•.'--•''•Z•••,•••'.,: '4• 4'•4' 4 .°'" ' 444*. 4"44 44 '. 4 4 ''u• 4,,.. •- .. ' 4' .4 : '. ,-',t ; •-•2•':, 'VS 4'4t.4:;•V ',.  
SBWROG evaluated the 'ffectveness and availability of icakage treatment methods that use *'il :existirig BWR plant equipment for reducing the radiological consequences of MSIV leakage.'! ;:These methods included the isolated condenser, mechanical, vacuum pumps, steam jet air , ',- ejector/offgas system, and isolated steam lines. As a result of its evaluation, BWROG "21: recommended the use of Isolated condenser method, which uses the main steam drain piping to convey MSIV leakage to the condenser, as the preferred treatment method for MSiV",.';F. " leakage. This method provides fission product attenuation in the main condenser such that ther radiological consequences of MSIV leakage can be significantly reduced.' This method will "' ,:i usually require operator action to open a specific drain valve or valves to Initiate the flow path to 

the condensern,.s,,, tete t a 
.?he,,oaed , onde'nser trea.tment path takes advantage of the large volume in the main "'"

47 i ,;o'ndenser to provide holdup and plate-out of fission products that may leak through'closed 
-MSIVs.',s 'rcensees referencing the BWROG report must assure that theidentified drain path will remain functional during and following an SSE, assuming offsite power is not available "''.,,, ....... gr.,.•, 4,.. .. Y t 4 r.. ' 4 . ., availab4e , ''',4,',. 'r, 4 

The licensees should, also address the'radiologtcaf aspects of MSIV leakage treatment following,.  a LOCA, coincident with a 'loss of offsite power assuming the worst case singleactivefailurd .This Is'a design basis'event for'which the'radiological conse uences'mus be" ha "'ti Dessf i 
kgury Ui"mts or offsite"ad onsite '(control room) dos6 
LTha staffwill "roeviewM 16 alant-slecific functional design 'of the MSIVALT forath fo ensees t Ksub'mit, reuests for increasing the MSiV leakag"e rate and eliminating the LOS based 'on thoeS-$ik .BWROG report.T'.he staff will use the' failur'e'- critria identified in this evaluation during its review'', 
ýbf th&ALT path,..•. ,lcense'e•sreferencir•• the BWROG report should also describe their,, 

nand testing 'program for theactiv'e components in'the treatment path sinc' &Ž



If be prormii• e ng a safety-related funLifon and reliabiltormmens uate 'with S afe ty:•-rel Iated components should be.demonstrated' 

52 '~Q~enerc Sudv of Seismic Exnp~nerien aaae <;"' '"¼~ .'' 

A pperd .. .....0 to the ......BWROG report, Revision 2, contain•:an r EQE .oort entitled, 'Performance $"' po. Condensers' and Main Steam Piping In Past Earthquakes," Report No. 50032,02-R-01 ," '4Revision' 0), dated September 1990,'.This report provides a summary of data on the-:,' 
5V Performance of non-seismically designed main steam piping and condensers In past ;, earthquakes around the world.. The database consists mostly of main steam piping and ..,t.-"" K 

condensers in fossil plants., It was proposed in the EQE report that this earthquake experience 
data be used to evaluate the ability of main steam piping and condensers in typical GE Mark 1, i; I, and II BWRs In the U.S. to withstand a design basis earthquake.  

fVhahEQE. report stat d h t oQ5'stated piping and condensers .xhibited substantial .
i seismic ruggedness even though they were not specifically designed for earthquake loading 1.$),) Specifica!ly, it asserted that no failures of main steam piping were found, and that anchored1 t V)fcondensers have also performed well In past earthquakes, with damage limited to minor 

P.lnternal tube leaka ge ,', ''' .v"t . . .+..........'.t,' ........ •'•'' •A'& 

The staff reviewed theiBWROG report, ane h•e assoclat•o databar" s ,.-o determineý"Its ; ",'C acceptability as a geineric referorice for the resolution of the KASty 2eakage Issue. Consistent past staff reviews of Individual plaor sub'nittals,'; dditio, ai generic information was found to be needed for the'staff to complete the review. A request for additional information (RAI) on,', ix the', BWROG report was sent to the BWROG on. Mr'o"b.h 29, 1995 (Reference 2). BWROG's . ' )response to the RAI Was provided on February 11,, 1 996 KReference 3).' Subsequently, atCt" 'further clarification of the staff comments, based on the above February 19, 1996, responses,, S,;was provided to BWROG during a May 8,1996, vea conference. DWROG followed up by.:. V ' providlng the staff with supplemental information o'n January 9, 1997 (Reference 4)..' , j- ' "7)' t .. .•.'>,•':'• < 5', ' v 'i,, 4 tr.K 4r' 
.  

The staff found BWROG's responses provided in Reference 4 to be generally acceptable, with''... ., k the following exceptions. ' BWROG has proposed the use of certain analytical procedures for •.., iithe evaluation of safety-related components and supports, which have not been approved by ,'!he staff.Specifically, the analytical procedures described in an EPRI report, EPRI NP-6041, were pro'posed to be used for demonstrating the seismic margin of selected components and ,$the associated supports. :,,These'procedures are typically referred to as the conservative "'i " ,,ýaetermlnistlc failure margin (CDFM), seismic margin assessment (SMA), or high-confidendeo •,low-probability-failure (HCLPF) analysis methods. In addition, the validity of some of the s ,., I'"earthquake ground motions compiled by ECE to support its experience database for piping and :" "condenser also required further'clarification. " ... '.  ýjtý.ýho-uld be noted t at NPt4 e e......... ... EP I N .... ma ..... .y shoud b n~~d hattheEPR NP604 reort ahd procedures have not be'en formally 4 'tZ!j 

reviewed and approved by NRC for'the deterministic operability evaluation for safety-relatei components and the asso lated supportsq:iiTheir conservatism and,'consequently,'th 
potential. .hI I acto t the' public health and safety are*'not certain at this time,. NRC, thereforeYhgi 
:doesno'tendorie the'use of the above analytical procedures and the refetrenced EPRI repor t 4
o.,the ..seismicanalysis of safety-related systems,' components and their associated supports.  nkFor thls'reason bn WROG should recomrend that Individual licensees perform the required T 

ie .. vauations.using .the plant licensing basis methodoloQy; or anoroaches which aref .



a~ccotable'tothe~ staff. Use oan~y'ý6,er rethodolorgio,,, lot a ady a a pp r ov ed by' tihe staff, by Individual licensees mnust be clearly justitied, -_,.ýnd the analytical results obtained by 'utilizing these other methodologies will require staff review~ on a case-by-case basis.'~ 
>QAsý indicated Inn the Januar 9, 1 997, letter (Reference 4), BWROG has committed to recommend that the limitations, Identified by the staff, regarding the use of BWROG's approach, be Incorporated In future plant submittals that elect to utilize the generic approach forY2 :resolving the I,. SIV leakage Is'sue.,'Theref'ore, In future submittals, Individual licensees shoud"d 

commit to provide plant-spe'cific data and parameters for piping and components to '~~z Sdemonstrate that they are Indeed enveloped by the corresponding database parameters.  SLicensees should also commit to perform a plant-specific seismic evaluation for representative -"sv! upports and anchorages associated with piping and components,,. In additionlcneso 
''plants whose FSARs', or.Updated FSARs (UFSARs),'ref erence AppandiX A to 01CFPr 

ý*%.should commit to perform a bounding seismic analysis for the ALT path piping '- The'staff found~ 
..r~the above BWROG commitments to be acceptable,, ~,., , 

A~i'ý~ L T Pathwav ',YT' K :v;.  
~ he ALT pathway consists of the ma n steam line piping from the rea~ctopr urvesltth 
~selected primary drain line pathway, the drain line piping from the main stean lines to the -Kcondenser: the condenser itself: and the turbine building from the low pr ssurturiesast 

'< the building release point.ý BWROG's letter of January 9, 1 997 (Reference 4), states that the radiologicalI dose methodology employed takes credit for all of these path components except 
for the turbine building .

:*,. ; .  

Sin parallel to the "plant-sý'ecif ic reviews conduLcted In thes psi, he staff deter mine'd that a'll 1.cnse reerencing the generic report should provide assurance for ýh reii1ability of the entire ' ;ojATpathway, including all of its boundary valIves. ""The licensees should also provide assurance&I.,-.ý that valves required to open the 'ALT path to the condenseir are provided with highly relilable',,-,.  power sources, and that a 'secondary path to the condenser with orif ice flow exists. 'In additio, 0 .valves which are' r equired to open the ALT path to the condenser are to be included in the,plant's' Inservice Testin .(:;.; program,. 
. " 

9>Based on the above, BWROG h'as c mitted to recommend that licen~sees pr'ovide a detailed $,1'ý,discriptfon of the ALT drain path and the basis for its functionai reliability as part of their plant:pspecific submittals,', The staff finds this to be acceptable.' 

>54 ,Seismic Ground Motions for Database Pant 
'The earthquake experience databas cotaned In the B3WROG report was compiledbEQ 

SFor 29 earthquake-facility pairs the database provides: :(1) the name, date, and magnitude of 
the earthquake, (2) the facility name, (3) an estimate of the horizontal peak ground acceleration..l ~i'(PGA), and (4) a brief description of the facility pipinj and, cOndensers.,';A majority of,-the PGA.  0'?,§' estimates Iwere based onth'r6''n'd motions recorded athe "na estiesmicn intr' )e t".  

nMarch 29,.1995,` en' ete oB R G ( e'ea 2,tesafr q~ t dditio h l , 
~INf6rmztion: on the' earthquak xperience dtabase listdi al'32o pedxDfte 

•,•,,.k•,.-* 'x d s" ,ed•:L -.'i T: &:.6 .• • 3:t .:.2: O f A p..p e nd ix. . D •,• •. ,:•• • :. • • v,••: % •, f , .. h • r ez



toplcal repor.This requested .fr •lo5 "thqua (2a description of the local geology(ies) oi the 1 - n o0 ,1 c• recor'ding site, (3) the distanc'es from the earthquake to the facility and from the >•cilii the se/,rrlcrecordingn (4) an estimate of the ground motion response spectru'rr at the lacility, and (5) a description'of>-,' 
the methodused to estimate the facility ground motion response'spectrum: In addition, the !staff requested that the BOG create a definitive earthquake experience database since :some of the BWR plants had used earthquake-facility pairs that arehot listed in.Table 3-2 oft t1 

• Appendix D to demonstrate the seismic capability of their piping and condensers:; Since the 'm esponse provided by BWROG, by letter dated February 19,"'1996 (Reference 3)'did not•s':Y#y#9k'• completely respond to the staff's questions concerning the earthquake experience6database;.<'at 
conference call was held on May 9,: 1996;', BWROG then' provided an updated response to the Tstaff by letter dated January 9,..1997 (Reference 4). Th is response also did not provide the-li• 7/; requested Information and on March 6".1997, the staff had another conference call with :,• representatives of BWROG.: .The staff 'and BWROG jointly acknowledg6d that"some of o.requested Information for the earthquake experience database might not be obtainable and as <a result, some facilities should belemoved from the database, 

•; y letter dated September 22, .1997 (Reference 5),' BIWROG provided the staff with an"updated6d t- earthquake experience database:,This database contains 18 facilit/y-e2'lhquake pairs and Sprovides estimates of ground motion response spectra for six facilities. Previously, the staff 7 iK > had accepted four facility ground motion estim Bai SteamBPower, El Centro';i-tita 
tSteam, and Moss Landing) in plant-specific reviews; Staff review of the six new facility ground 4 motion estimates found error's vwth three of ,he estimates.. For •,wo facility ground motion P.: k!estimates, EQE used an Incorrect damping vadUe (2% of critlcsi instend of 5%)_for the response ni spectra and the-vertical and horizontal cornOonsnts of ground notion were switched for another 
'facility estimate/. On May 8,1998, BWROG submited a revis.d earthquake experience ';"•' tdatabase (Reference 6) that contains 1 8 facility-eartihouake (including aftershocks) pairs and"24< t "Kcorrects the errors found in the September 22, 1997, databasj Reference.5) A review of this ' latest database Is presented In the next section., .".  

5.4,.2 •.Evaluation of Seismic G round M otions . . " '. -. , . ' ... 7, .. .  a Ithu o-site seismic recordig instrument~siai egon SFor faciliti6&withouton ng i nts, estiratingthe gound motion :"" 'requires knowledge of: (1) the earthquake source characteristics (magnitude, focal:- -'1 ;mechanism 'rupture area, fault orientation), (2) the distances from the facility and recording slta-,', the fault rupture area; (3) the distance from the facility to the recording site,, (4) the' 4 &propagation path and its geologic properties, and (5) the geology(ies) Immediately beneath te" facility and recording site.. Since the ground motion may vary significantly over small distances, it Is important to verify that differences in distance, propagation path, and local geology are minimal between the facility and the recording site. : :, 

5',-4.2.1 Previously Acceted Facili!ty Ground Motion' Esti mates jji-- '",•''.,2i:; 4i- ;",jmL•' 
A4 ____ 

ý 

ý.round motion estimates at the Vale Stear Plan he owe Plant, the El Centr8',t.  Steam Plant, and the Moss Landing Power' Plants have been prevIously reviewed 'and accepted by the staff For the Valley'St6am and Burbank Power facilities the staff has accepted the U.SM!"Geological Su•rvey (USGS) estimates of the groutnd motionrsince the nearest recording'of the M•,..M..6 Sah.Fernando earthquake Is more than 8 km distant from'the two facilities.o•.'Toý ' these .two estimatesý'.:seis m ologists':at the'USGS ni•odified the arbuhd C nb tin irnr-1 dd
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! 1971 San Fernando earthqfake" madeiat the Holiday Inn in Van Nu's,CA The.... m -ain.  
a d y1 r l ' .  

oadjustment made to the Holiday Inn record was to account for differences in ground motion -:attenuation between the recording iite and the Valley Steam and Burbank facilities,' USGS t testimates for the Valley Steamrand Burbank facilities as well as the Holiday Inn response 2tlt '• U•spectrm and ground motion'are'shown in Figures 1 and 2,.re..spective ly: > 
or. the El Centro Steam Plant in El Centro',CA,-the closest recording site' Is less than 2 km' -from the plant and Is underlain by similar soils, 'In addition; there were several other seismic 9 instruments in the area that also reco rded the 1979 M6.6 Imperial Valley 5arthquake..ý i Variations in the ground motion from this earthquake were extensivel1 studied and re . n <:i"¼ arthuak wer'bxensiely stuiedandeported n,, 

the literature`•"i. t Therefore' the staff was"able-to concludethat the'seismic rocording'site and the El Centro" Steam' Plant experlenced similar levels'of ground motion. Thu ýecording site gro.und "'ýQ& -Motion and response spectra ake'shown in Fiqure 3., 
"

,,o U,-,tiriaie OT grouno motion at the Moss Landin4g Power Pi'antt',s bhsed onlai` atudyt ,,performed by Pacific Gas and Electric (PG&E). the owner of the Moss Lafnding Power Plant['K> 2The staff concluded that this'estimate of ground r'-notion at th, Moss Landing facility from the Vis1989 M7.1 Loma Prietaearthquake is technically sound and comprehensive ."The PG& E' <t4 "estimate,ý-as well as the ground motion and response speotra from the nearest recording site mt ,,,Watsonville,; CA, are shown in Figure 4 ,'- ',..$,'.';W, 

5.4.21 .'b lc,"'ayPlrt HB P fo 

'on-site recordings of ground motion made at b';yP w H a the 1975 

M5.5 Ferhdale'earthquake and the 1992 M6.9 ei'oli shorx and M6 2 aftershock are -N,shown in Figures 5, 6, and 7, respectively... EO2 anso '",s a ac'dirfl 1992 aftershock In the earthquake experience database.i, ever, tha response spectrum at HBPP tornmthis aftershock is enveloped by the three other HPFIP response spectra.,'. For the .1980 0 'M7.2 Eureka earthquake; 'listed in the database, only a scr atch pits. ,zcord of the response ! .spectrum at 2%of critical damping was made at HBPPo"!, Since the accuracy of this record 
2questionabIe; the staff does not accept this facfli,,oeveni pair for inclusion in the databas&4',$Ž 

-''X 24'O- 
4,k2¾ 

O n sie ec, ' ... ... ..... ... ........ A'4. 't ; --' '" 24" , ,,,-2 
On-s~ite rcrdrings made at Las Ventanas Units 1 & 2 in Quintero B'ay; Chile, from the'1985,»5 M7.8 Valparaiso earthquake, shown in Figure 8, have been reviewed and accepted by the siaff,• ,Also, the staff has reviewed and accepted the on-site recording'made at Coolwater Power Plant "in Dagget,"CAof the 1992 M7.3 Landers earthquake; shown in Figure 9.,'The staff has not.7 1-reiviewed the Coolwater recording of the 1992 M6.5 Big Bear earthquake.;* However,'the ground motion response spectrum from this event is most like!y enveloped by the' Coolwater spectrum 
o f th e L a n d e rs e a rth q u a k e ,.. , Z . . .. • , 

Recordings of the Miyagi-ken-Oki earthquake in`Japan made on-site at the New Sendal Power•, 11Plant and the Fukushima Nuclear Power Plant have not been made available to the staffa•nd -as usc14'hi u'not beincluded In theearthqe6ake experience: databaseh&' iŽ•: &

V.. 1L. UHuCA uper iuric oaauase inciuces grouna motion estimates C Cilit1es 9"*hich'wbeid foutndacdeptable to the staff:,M.. t
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......Beach. . ..er Plant In PortiHuenum, 

2PALC'C Cogener'ation Plant In Scotia,CA 

. .. .' ! ! 

',m 'ee, . . .. ,, " 

T heCommerce Refuse to Ene1••y Plant is located about I km from a site that recorded the "1987 M5.9 Whittier Nanrrows earthqda:e;, Both the facility and recording'sites are located on:,".  
,thick, alluviu m'deposits' 'The seismic recording made at the Bulk Mail Facility In Bell, CA, Is an" acceptable estimate of the ground motion at the Commerce Refuseto Energy Plant. Figure 10 shows' the esponse spectra and 'ground motionhor the two horizontal components at the :Ait 'recordina site in Bell C. ,.s.x,.,-,., -.,¼'.,,.."., '"•!',.'

i,,u urayson rower iliant in GUlendale, CA, Is Ibcated about 2 kin fr:iirk ti64 Gl e7ndal• e City 'Hall •i,,Tlhd e. ._latest EQE e'arthqua ke 'exper~ec naabs . ience database (Reference 6) lrA-orrjctly gives a facility-to.recordlngs.ite distance of 16 km." Both the facility and recording site rer located on simIlar.Ž, 
2,1thicknesses of alluvium and therefore, the recording of th1 i971 M6, San Femando ý`earthquake made at Glendale City Hall is an acceptabl.e srmW of the ground motioH ate ai~ a y o .. .. .. o f ! e r u d o io a h e .  Grayson Power Plant (Figure 11) Similarly, the Port Huenrleri Niaro av-W \ iboratory recording of the 1973 M5.6 Point Mugu earthquake, shown in Figure , say an aeceptable estimate of the K Wground motion at the Ormond Beach Power Plant in Poll- , CA 

.The estimate of ground motion for the PALCO Co½eneration R"ient in a,. A 'lo.ated 2.3 km..  to the south of the recording site in Rio Dell, from the 1992. MtS3.9 Petro',a earthquake Is shown,",, $In Figure 13, ,Since the response spectra for thes two n-oria 1•'ta ,o-;Y r'nts vary quites rsignificantly and we have no explanation for this difference° ' ,of the two components .should be used as the estimate of the ground motion at the 'YLtNJ 

C54.3%ý Co-t~nb'lusi5n_'nh $et'shdctrouýnd Motions ~,.~sWAt fj 
4tie facility ground motion estimates shown In Figuhresl through'1of thI attachmen have ibeen renlewed and accepted by the'staff for inclusion in'SWROG's ;earthquake experience 'database4ýThese 13 facility ground motion estimates may b6 used to verify the seisrnmic c4g• •adequacbf equipment in the alternative MSIV leakage pathway for plants referencinbg 4Q"P.,,•:.,l BWROG's Topical Report,NEDC-31858P, Revision 2.,With the 'exception of the facili>A.-, -estimates for the Valley Steam Plant, the Burbank Power Pla'nt,: and the Moss Landing Powh 
,Plant, the'nearby'recording site or on-site response spectra, shown In the'attached figures, .-,` should be used to estimate the facility ground motion,. USGS estimated response spectra ,.'' should beiused for the Valley Steam Plant and the Burbank Power Plant and the PG&E estimated response spectrum should be Used for the Moss Landing Power Plant.....1....  

It should be empniasized that, at the present t•im there Is no standard, endorsed by'NRC, that provides guidance for determining what constitutes'an acceptable numberof earthquake " t"'recordings and their magnitudes, to be referenced for particular applicationstof this ýjo$-, 1methodoioiTheerore,, lndivlduM licehsees'are responsible for ensuring the suffiency of the data, in`concertwiWth above staff evaluation of the BWROG report and the past staff reviews for Inddu!. plart,'submittals discussed In Section 
;4.0.Jhft., " ,,o 4(

4'4,

S. :;':i' ;' :•, ;•,i< ; :. •



S'' 

The staff recognizes that pro pery designed 'relded syste' cs may exhibit seismic ruggedness's even Under loadings greater than a design basis earthquake iea ding ;n thepast NRC has,: also investigated the actual failure modes of piping due to earthquake loadings." Based on "iNUREG-1061, Volume 2 Addendum, "Summary and Evaluationi of Historical Strong-Motion •C4 .  Earthquake Seismic Response and Damage to Above-Ground industrlal Piping,* dated April 1985, the staff found that the piping failures which have been observed In past earthquakes a•dn 
'failures that could potentially'occur in the future can be divided into the following four primary ; 

.(1) ._''failure of pipe due to excessive displacerne- of atiachedequipment; 
(2) failure of branch piping due to excessive d spY;-ement of attached piping mains,.  

(3) ; failure of piping associated with loss of pipe suppoirs; ..an " . ' (4) failure of piping due to failure of enclosing buikliing anrd hs internals. ,Xfir; 

Th staff considered the above to be also the credible faiaft.c m0•• a -Zt need to be addressed , ..  during the plant-specific walkdowns, when the ear hquake ,, dno"-bsed methodology 3i used for the verification of seismic adequacy of S3W R main sysrmi piping and -K% ; condenser. "Section 6.7 of the BWROG report describas pL s pe ifek, reviews and evaluatio ns which the BWROG recommends indMdual licensees perform, i'• o provide reasonable 
assurance that the main steam line, the bypass/drain ,p:ijr, &ar•, lhe . n.in condenser will'• ..  maintain structural integrity and operability durin.. and cFllowi.;g ar, .Sz-,:E, ..Consistent with •<'• 2A•': NUREG-1061, Section 6.7.1 of the BWROG report Iantifl es ".ho prima:-y0 seismic failure modes; to be evaluated. ,These failure modes include *nt'arvc.Kons 'botw.•in ,,,wýo-seisnically designed 
plant features and seismically designed plant featu-res (seismic h/t stuations), and differential 
seismic anchor motions on piping systems.", 

rer to dentify an s potential seismic Il/I situations, Section 6.7.1.1 of the BWRO_ ,. report dictates that indMdual licensees perform plant-specific reviews to assess potential"",
• failures of non-seismically designed equipment overhead and adiacent to the main steam-.  ~ pripng, bypass/drain piping, and condenser., The report states that these reviews may Include a ý,review of existing non-safety design programs, plant walk-through, and/or analysis.,`The report <_2A'. C trequires'that existing non-safety design programs (e.g.,; seismic design to Uniform Building __ ý Code; wind design bases for turbine buildings) are reviewed to Identify structures and !"! ' components which have been evaluated for position retention integrity under earthquake . l!•I assfoadingsi_'.Thereport also states that the'earthquake experience database may be used to": ,,assess component structural Integrity in direct field walkdown"assessments for seismic Il/I •of effectý..Potential seismic interactions Will be evaluated for piping components such valve.  :: : . .W i: . e. . . . .. .valua ev erp p ncm o e n s s c 
KperatorsIvents,'dralns,ý instrumentation; and fragile appurtenances,• •4;,• • 

eupn andtn ms identified to be=otentlally vulnerable quring the wIkdow ýassessments' wil beconsidered outliersVhese outliers should be resolved according to each & j1ndMdual icensee's action plan.? The approach for the outier reuon, including analytical •.'C methodo ogyuse, should be roe thatisacceptable tothe staff;• • 

... order o und Cresove potential problems de tdifferentrIa soe sic ch oti' 
...........6.712 of the BWROG report requires that piping be evaluated to ensure that adequate 

Nfpnfle'xibiritVy' xitsto preclude loss of integrity.', More sl:iecifically.o•toiono svstemi should be iI



4.... .. .. .. . .... ......  

'revievedilo 1dntffymhe potential for:ý (1) eXcessive m'ovemawV o mew i'ai nd equb~omaint, (2) excessive differential movement between.'pipe supports ii -ilaceni; uirýcoupled buildi ngs't V.and (3) 'excessive Movements Imposed on small branch lines by flexible headers, > 
The staff found the above- BWRVOG recommendatronsl~~k plnspaild i eviews t ý'f'ocu'sed on Identification and resolution of the stated potential talr nodes;'annd aare, therefoe, y`4s acceptable.'4 

4,J, 'i, 6 ExistmSing ml Analyses for ALT P atl hway .. 4s~1 ~ ht.~v 
ŽTh6 • t'ff hais'f6un'd that rmtost'of'th'e early BWs fK '3 seismically an y7ed m ain steam pln•Ip -g" 
PJ ýup to t.he Oute'rmost MSIV; whereas later BWRs have extended the'seismic analysis fromte~ 

~outermost MSIV up- to the tu'r-bine'stop valve (in som e plants,. the byh a s,§ piping was alsot>t%0 ikýanazed)- In addition ,ýsome BWRs have''a third shutoff valve randa seismic'.restraint insiddte'A 10%4ýauxiliary bujilding'stea m tunne -` For these plants the Third shutoff vW lyean be p artially cre i e ~W-,ith providing a means of Isolating the MSIV leakage and, ffherefore, the piping downstream n i):the third shutoff valve will hnot be needed as part of the ALT pith. Because of these'differences&?.,v.  ein the plant's physical configuration (and differences In, the mo nt of exisFn•g •sm anagysint0 • 
"bin:the level of effort required to verify th 
.n.,rom•pfast to planto4emnts' osd's"4rn' %; ; '2 , ,, 

Individual licensees shou d ensurohat .. .pora.rtion .of pipK4 chin edheitowa d the MSIV ALT.. , ,method (stae' fomain stea, p.p.n. up S.and including theiurbine sop va v , and bypass/drain .- yF-pipig t th codener;or, foi plants with a third shutoff valve ran -tccim piping up tthe~ A 

pii n to the con en er 
p 

¢ O e o m n a i n lo h l n - p cf c r w w to I • 

.third shutoff val-ve and main steam drainl piping to the co~ndensmrt whi`fch have not been Sseismically analyzed, a seismic verification walkdcwrr should be p e <rmned to evaluate the'$ 
> seismic ruggedness and potential failure modes of piping systea tr.e 

5.7 Plant-Secific VeAfncatlyneforlhoo ALT Pathwa2ng -.rnd Cond'enser 
Section 6.7.2 of the BWROG report dhescribes the scope of the plant-specific reviewsTh'e ) report states that the indMduS l plant condenser design wil be reviev sd to demonstrate that y'h 
oufall oswithSint the boundsuofrdesignch cterlstics found in the earthquake experience dataase A t iThis will'also Include a' review of as-built design eocumen ats and/orea walkdown tosverify that the ~; onensr as adequate anchorage.:! 

•hBased shrtof r aeview of the WROG repo te s ,t saff has'determlhlsed that the'genicferece'"t 
methodoloy presented, coupled with the plant-specific analytical evaluations for the condenser ,structural members and their associated anchorages, would provide an acceptable method to ' verify the seismic adequacy of the condenser design. Individual licensees must, however,-.  confirm that the condenser Wil not fail due toseismic 1/1 typos of interaction ( structural 

Sfailuretf the turbine building and its Internals).;ý Based on the generic data reviewed, the staff M'" 
4  uhas founhd that the application ofsanearthquake experience database to Wa Conde nsers in k;ipU. S., Is econdensk r oepporiatd,'srnC6'condense I nf-d plants are typfcall/ simi ar tothi 
Pconidensersifn non-nucle'ar 'plants.Yt'ýh esta ff will e~valuate'plant-specific submittals"w'hichvett the sapplicability of the geneariccondenser databpse to the thos'condenser's for those 

"sacismiies seekng!yso a co se isc terifs'atio f an' ALT d 

i~~repart ofte thatL paeth'



AS part of plant-specific approval, 4lportions of the mri aLn stam and bpass/drain piping '4#which have not been seismically analyzed will be reviewed to demonstrate that piping and 
• ;Supports fall within the bounds'of the database, As stated in the BWROG report, this w '<i!"' "i'> Include a review of design codes and standardst used to ensure adequate dead load support margin and ductile support behavior when subject to lateral loads.:. It will also include a X1,i walkdown to verify that small diameter piping and instrumentation are free from impact I , nteractions, from falling objects,' and from differential motion hazards. interconnected plp•in§' systems to the'maln steam lines', bypass/drain piping; and condenser will be reviewed to ensure adequate piping design, freedom from adverse intdractions, and adequate anchorageuptot maJor system equipment.t,.,,' i4t'i m,,t',¾ ','.c>,;, ',•' 

VY x K', 

4Z sta has -deter*mid that the a -specific reviews described above ge adressthee dou primary categories of piping failurds identified in Section 5.5 of t'his"valdation.Ilf properlyt implemented,"the recommrended review methods should badequatein addressig al the% •potentiaI piping concems, Insubmitting 'their amendment requests, ficensees should 't... , Vincorporate all of BWROG's recommendatiorhs and commitments,, as, previously discussed.-I.n . addition, licensees should address'plant-specific information for piping design parameters (eg4 uniqueness of piping configurations, pipe span between supports, and diameter-to-thickness <Li atflos for each pipe size) to demonstrate that they'are bounded by those zssociated with the"' 
ao experience databasenta-$ve upper d associat.' d 

2 ,,,,..fniddhion to the bove, represe n tativ6'sdo and anchors associaiedwvth ALT path piping A,'. ho,.a s be 'analytically evaluated for their seismic adequacy,:, Consistint with Section 5.2, the'methodology'and criteria:used for such evaluations should b.. t=hose which are in'
compliance with the design basis methodology and critea'is; x those, w -d are acceptable Jo•." 4. .. ... "p4 . ,. "...... '',, ... . . ... '.'h,'' r a c p abeV'' ' 

.•"",• • " .%3' ' ," "•' " :% t.'", • •" .Q ... L " •"r :: '.. ." ; ' . . V: '~ ' * . . . .. . . ..  
"It should be noted that,Oat thb present time' there $s no sEItPW - "p e : u;dance tort:4i 

eterminin a stitutesan adequate number of piping aM .... ' 4 ;m ant,-,r1,, Items in thet!r-~ earthqua e experience'databasb:,to'be referenced for paric!rfar c:,-ita'ns of this & s'44w:"• c, 'methodology`.t. The American Society of Mechanical Engineers a(T,,,,h•• ) is currently proceeding 
a revision to the QME Standard, ."Qualification of Active Mecharmcad Equipment Used in V" .Nuclear Power Plants," to provide some criteria for the use of earthquake experience data in At the seismic qualification of mechanical equipment (not including pipnqg). Until such revision is finalized and endorsed by NRC,' individual licensees are responsible for ensuring the sufficiency 4of theexperience data submitted for staff review of MSIV leakage'applications 

' 'As stated'ev:6usly, Appendix Ato 10 CFR Part 100 requ4ires that the eng ng method r tused toe nsure that the safety functions of ALT pathways are maintained during and after anvi KSSE involve~s sthe euse of either ra suitable dynamic ana lys is 6r uita ble'quiification test, excelpti 
where' t 5dr... bemo.nstrate that e 'q e L 'static load method provides adequateh conservatis' , .A'.-- .  

rn ord'dr othe staff t6 o 4nclude that the proposedlALY~f'ýpng system will m~aintalfn its' g.  ' Junctionalityjbnderthe plant design'basis SSE, licensees whose plant's FSAR or UFSARa 4 "reeceio .... 0CFR Part 100, 'are required to provide fo• staff review a su6mma'y of the bou "n eisi, ana~lysi" s fo< a' reprose ntative pbrtton of the' LT b ssdran Diolno. Such 'a:boundin'



. e. smic anaiysls snould serv n yield the, "l l --conserv t4 p s -tre',,- ' - , .suppoK E.......  or the proposed ALT system, to substantiate the earthquake databas's methodology, and in''' 4 ultiinately to verify the'ov'erall seismic adequacy of the ALT sysier piping•-: The licensee's :•" tr<" "ovaluation should discuss the basis for'selecting a parlicular por.ibn of the bypass/drain line for""' the bounding analysis.', This is to'ens"ure that potentially the most vuinerabie pipe routing and •.,. :.: ýsupport configurations a re cnsidered for the analysis.'y•F...4 ..F'F :, ?-i., ,• F "F. .  

The methodology and criterla Usbd for the bound ng analysis shoud monf o to'epla F licensing basis, as described in the'plant FSAR or the UFSAR. This pertains to both pipintt.  stress calculations and the evaluation for supp6drts'and anchoraiges.:. For plants wher'e no",'" specfic design procedures and criteria, for seismic qualification of equipment and compon'ntF 'aire specified in the FSAR or UPSARn�l�ly the mbthodology and criteria that were found 
',.  zacceptable tb"the tstaff in" rsimila' MSIV ALT path 'reviews should be used!; Li'enses 

teminded tha"tthe analytical pýcedures'de-scrlb'ed in the EPRI NPF6041 report areFnotcurrently' ... ed by t staff for the resolution of the MSiV leakage Issu'g , 
4FF J. FF 

For p!ants.whose constructin permits were dotk6ted prior to the effectiv'date 6f 1• CFR Part: ,00. a, bouding seismic analysis as discussed above is not required by thestaff.,: Inthe 00 a bs• u I -e ui, yth tff, ' Jabsen 'of specific commitments to the performance of seisnic qualification of mechanical .• t H equlpment and com'ponents, licensees of these plants may use the met ,-"dolo' and criteria t2'" that were found acceptable to the staff In p revious MSIV ALT path reviews for plants of simil ." "vintag&, to •resolve the MSIV leakage lssue'at their facilities .,;• ',, ,. . ",, .. .i .FFJF'F Q.. FF? 
'C :~ 2 yS-, 'NTq ,SE ±FFTE "F. I 

6, 0 QSUMMARY OF LIMITATIONS ON THE USE OF T H E BWROY R. RC'ORTF F ' "F' ,' R O GFR' ''FT.• 
Based oh the"hbove evaluation, th 'staff has identified number o f ons whlch Individual licensees'should address, when electing to utilize the BWROG approach for resolving the MSIlV? Issue In the future.'ýi These limitations,'which are contaited in the o ", tS rsted '.< :( .wic ar crxdinte oy of this SE,ar 

ýkl Jndviual licne ' should pro~d a detailed de'scrllptloni,,.of the ALT 'dran"pt! " land the basis for its functional reliability, cornmnensuratle with its intended safety,": 
related function.,,The licensee'should also describe their maintenance and tetnprogram for the active• 'components (such as valves)• In the ALT pathiid 

2 lndivwduat licensees shoud provide plant-s'cll reo 6ain frppn ei'! 
piarameters (e.g., uniqueness of piping configurations, pipe span between ,:.,•:.: 
,supports, and dia mete r-o-th ickn ess ratios for each pipe size), to demonstrate : 

",-that they are enveloped by those associated with the earthquake experience.  
censeeses ,ý 

r~inddual licese hourld demonstrate that the planit c6S~ei'•,e~nai 
*Mthin 'the bounds" of design'chara'cteirstics fo'bn'd in thi'eearthquakeexerien 
d6taba'se9",''Thls' should Includde a rewýe'w of a's-built'design- documents' nd/ora, 

•lkdowri 16.ieify that thd 66 e0'n'ser has"adequateanchora e' • 

6epresentatfr.e Supp'ort nafd a'nchora es',SSOCitarwtHenrdfitI t• MMk



individual licensees should confir t 
Il/I type of interaction (e g.,structural failure of the turbine building and its, 

S ndividual ciddsees of plants whose FSAR's`ýr UFSARs referec Appnix t 
censee oid At 

4 10 CFR Part 100 should pefform a bounding seIsmialysis for the ALT path 
'Vping.pii.n; Those Icensees committed to Part 100 should 'discuss the basis for'-,-, selecting a particular portion of the bypass/drain line for the bounding anal 

T'tq'7si>m eM"ethodology and criteriaused fdtthd IfAK& "ation Ss shuld be tho~se .[which are in:compliance with the design basis h a' -C with thw r it ria or those'.  '"4,v, ch4are acceptable to ffhe'et'fl'
S4The fcltyW gs unm mlhs"I'cu 4 j 13 of this: 

attachment have been reviewed and ',,cc,, pt•d by thestaff 'or4 inclusion in BWROG's earthquake experience database.:TS" 3 facllitv ground 
estimates may be used to verify the seismic o< 4.34f & ment in the 
alternative MSIV leakage pathway for pian,. req- .. - m . " WROG's Topcal Report, NEDC-31858P, Revision 2' 

'At the present time, there sr',' .. nhat provi guidance for determining what const-tures an VCur'abs n brabr o f er ahquake...  
recodings and their magnitudes and so" r : qc ed-nnus m ber of 

tJPIi' g and equipment items, that'should be Fefeu,ý7'r -l'..,e arthquake `, f Aexperience database when utilizing the 'Ae"RC' 7 o e q&. Therefore, 
individual licensees are responsible for ensuring th, rih-cncyvof the data 
submitted for staff review'and determrination.,j When a Tovision of the QME'$, Standard that incorporates specific criteria for usea o experience data in th 
quaU [ication of mechanical equipment is endorsed ;y NRC, such criteria should be followed in future applications involving MSV ALT pathway evaluations.  

ý.B s d on he bo e' "eval ai n t ostaff dete~hý~ that B W RO' s proposed approach d inthoGE report, NEDC-31858P, Revision 2, together with the additional 'nfor 

prvddin its letters 'of February 19,•1996 (Reference 3), January 9,A 997 (Referenc*e4) 
ý,etenber "22,1!997 (Reference 5),"and May 8-'1998 (Reference 6),ýcornstltutes a viable 
-appoachfor the resolution of the BW R MS IV leakage Issue,'provided it adheres"to the'staff lrmitatfoný contained in this'ev'aluation,'',:Licensees referencing the IBWROG report,•andýW"'' 
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