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January 30, 1976 

Docket Nos-. 50-269 
' 50-270 

and 50-287 

Duke Power Company 
ATTN: Mr. William 0. Parker, Jr.  

Vice President 
Steam Production 

Pest'Office Box 2178 
422 South Church Street 
Charlotte, North Carolina 28242 

Gentlemen: 

Your facility is one of several with nuclear steam supply systems 

supplied by Babcock and Wilcox (CBW) that are equipped with reactor 

internals vent valves to prevent vapor lock in the reactor vessel 

in the event of a reactor coolant cold leg leak. In the past, 

facilities having this design feature have been assessed a flow penalty to 

allow for the potential of a vent valve being stuck open during normal 

operation. This penalty represents a reduction in core flow of about 

St. In August, 1975, BEW submitted to the NRC a generic report entitled, 

"81W Operating Experience of Reactor Internals Vent Valves." Based on 

our review of this report, we have concluded that sufficient evidence 

has been presented to assure that the reactor internals vent valves 

on B&W plants will remain closed during normal operation. A copy of 

our Report Evaluation is enclosed.  

This letter is being sent to you for your information in the event that 

you wish to eliminate the vent valve flow penalty for your facility.  

In accordance with the conclusions reached in our evaluation, an 

application for a license amendment to accomplish this must include 

proposed changes to the facility Technical Specifications to require 

surveillance testing during each refueling outage to confirm that no 

vent valve is stuck in an open position and that each valve exhibits 

complete freedom of movement.  

Sincerely, Original signed by: 
Robert A. Purple 

Robert A. Purple, Chief 
Operating Reactors Branch #1 
Division of Operating Reactors 
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Enclosure: 

NC st af Safety Evaluation on 
B-.lr.: Oe_,atng, Exp~orien~ce of 

Reactor Internals Vent Valves" 

cc w/enclosure: 
!rIr. William L. Porter 
Duke Power Company 
P. 0. Box 2178 
422 South Church Str6et 
Charlotte, North Carolina 28242 

Mr. Troy B. Conner 
Conner " Knotts 
1747 Pennsylvania Avenue, NW.  
Washington, D.C. 20006 

Oconee County Library 
201 South SDring Street 
W'..alihalla, South Carolina 29691 
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m.rdORT "D&' OERA,_:,G EXHMPIENCE OF RUMCTOR IrTERALS 
VE'NT VALVLS" 

In accordance with a request Nrom B&w, the Nuclear Regulatory Comr..ission 
staff (the staff) has reviewed the subject report which was enclosed with 
the request. This report contains operati½g and test data from PoAw's 
six operating units intended to demonstrate that reactor internals vent 
valves remain closed during normal operation. In addition to the infor
nationr submitted in this report, the staff's review included inform.ation 
obtained from a telephone: conversation with BVW on Septemher 24, 1975.  

The staff has taken the position on recent applications which utilize the B-;,W reactor internal.s vent valves that the applicnnts must either: 
(1) take a flow; penalty for a vent val.ve being open durl.ng operation, 
(2) provide instruz.- -',ntation to ensure that the vent valves rcmai.x 
closed, or (3) provide operating data frojn other .... "W p... which 
dcr.onstrate thac the \'ent valvs rcnmain closed d-tr:ing?• •,c-al. operation.  
It is B.U,'s contntia tha-t this report resolves the staff's posi.tio,.  an-l thal: this item shoild no longer be considered an open itcm on 
current appl.ications.  

,e . plaln•ts .irst began com......rcial operation, that staff 's poSition 
was that unt-il sufficient o .r.ting Mc: icnce be cama vailable, 

en].Ly wou].d be.,mpose." to accoU., for the po:e'ntial, of a vent \N].ve We S Ituc; open dhuring normal operatnion; thereby reducinZ core flow.; by 
an amount equivalent to the bypas.. capability of the open vent valve 
(about 5%). This report ý-?as reviewed t:o evaluate the feasibilivty of reroving 
thia £penalty. foW's conclusion that a flow;' penalty is no .on""eaw:arranted is based essent:ially on the following sources of ilformatiorn: 

1. Oconee inspection results obtained during hot functiornal testinZ 
and during a rc'cent refueling outage.  

2. Rancho Seco internalsvent valve thermocouple data.  

3. Rancho Seco loose parts monitoring system results.  

B&MW provided a discussion of their Oconee inspection results obtiined Lollowing hot functional testing. All. ei.ght valve body seating surfaces

............... :ý -



*were examinvi by Ii&W.. Each. valve showe-:d a dif ference in thea tone of the 
ox2.da contin- iniside and OUt~Side the. Seatil-Ir surface, representi.ng a 

tubuet ~~ctarea (oultsidle the vcnt vaIva)' and. a low,.er velocity area 
inside. An area of good co~ntact" bettweeti the val.ve, body and seat: appeared( 
or, a niarrow~ dark:! :Line approximatel~y at the c-.enterý of thle flat body sclatinrg, 

s~ufac. ~&~~incdic~atc th-at -all eight- vecit valves shotwed suich- coatact arn'a.  Enclcl~cd is a sn:imm.iry of pzrtinctnt i ezpo(C.C4rISn Condcte -d by B&I.Y on tIhaIr 
operatinb- reactors (Tablie 1).  

Rancho SeCCo 1-1S utilized ,IaS the siftC for tile itistallation oif vent 
valve .the rinoconules. jus~t inside each. vil~va. B&W stated thait a vent 
valve was cons'idared to be open' if tw..o of the' three its Lol~led. therm*.o
couples oa a Part-'cular Valv indicated' a teImpe ature 25OF beluti 
Dieh reactur outOL-1t tempera ture whc-n the r'ow;et laevel w.as greate-r thain 80/.  

*of ritied pow~er. This criterion was ba~sed on results of teSting condtucted.  
at Y;MI.Vs Al~l~iance R,.senrch Cente~r in 1909. B&ItI concludeus thant a revic±1
of Ote therrmocouplý: d'cata slio*.qS thiat at no til;N Cidd ally of' the vent: valvea 

themocupie t1:pratres(n--'erngc! of the threo) approzich a 2 .5c'F deriart-ure 
fromi hot Ice tdiiey003a ur. W~e have revic%,ed the! re-prcon:,;itit.vc cdalCa P1:ov"I.Lee 
by ]:P-,1 and agroeei11 thiLs conchision. Usngth '3W c'riterion,) tHh 
present ed dzitaz do not, rovea], any'ancinal~ous -bohavior of Lthe v\'en Vna ~s 
]11,1. lizif indicatced tha t Lie rct:'aii-Lnng titr-rmocoup.1a (I*ata (not raiho::i.uted) 
sbowec1 r.r tii~ng to CJip~t His c~ouclunion . Several. ins tance o.; 01 nusna.Zl 

t~cri~ocup~e c'vr.-aCurs eroa:tib ci to ind i".vi (11a).in :r!'nt .a
f uc. OICLCis . 111c, nian Lhc'rrncrupl. 'ci on eacli N~'alv' form~e' theC J~nic;s fil
thitu contenitionl.  

L~oose pa.-rtS 11.:on-i.to ring pl),rngauis conltinUOUS)y m~onit!or for unustial.  
noinesz wi ithin ilercactor vesfsel. BI.M! points ouit thazt Spccilr.i-c investi-

gains of uinusual noi~ses, at: Rzoicio Scco, Oconee 2 and Three- 11-1.1 Is~land 
U1nit: 1. hne '>cltdcd vibrI.atin\',le'.Vt valveS a i-S W. SC'urcd. Spe)CifC 
VLnentiton Ma: ndle Of Ole vibrat~ion progrn;%, investcigacIion at RItcie Scco 
Which ilurdan inrtru;-.!nL..locati~on in tic-l gceneral vici~nfty of .1 %veni 
val.Ve. Afhiuh -inpac ts Of a Vi~brati~n von;: val~vc woul~d have. been cx-
pec~ted to hec heard it other l~ocations, it shIould clearly h~ave {)CeOn hcztrd 
At- tlhis- Vet)I val1ve location-. INo im~pacts cotining frcnn Ihe araOf thle 
vent valves wero detcLUted. Siminilarly, other loose partS mon1itoring rogan 
on thet remitinin g op)Crating100 fl&I- repctors have. not shiown vent valve,,s to be 
vi~brating . Whiile not evidence thatL a vent val~ve wns not stuck in all open 
position, ,uch inf'orimation does provide fuirthar assourance thiat vent vF.lve(.s 
dto n~ot undergo vibrator .y mnotion betwecen- the dlisc and seat huri.ing normeal 
operation.
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fl&W pointc out that the in~clination (150 off -verti~cal) of the valve 
body seal. fac~e PrrOvdas a posiLtive closing force. This vent va.lve design 
feature, c~oupled w~it~a the nor!ýinl di~fferciiiaj. pressure acrons the core 
and vessel internals, keeps the valves closed. About 1500 lbs. closing 
force an each vecnt valve is calculated by R&.W to axist during 2-pump 
oparation. During /:-pumnp opctrntion, thiLs clos 'ing force increasi!F to 
obc'ut GCOO lbs;.E.]3& U states that: their vastel m~odel. flow tests varify 
that a positive hydraul.ic closi~ij- forct- is :-r:a'rccd on the valve disc 
regardless of its angular positica bkevwaO 0 alild 21 degrees (full open).  

STAFF CO*NCLUSIONIS 

B:Lsed upon the information providcd by ]1&WM, the staff believes thot 
sufficient assurance exiSt that reactor internals vent valves are- not 
openilng ia operat~ing ratr and that the poozslbiiliLy of a stuck, open 
vent val~ve is neccct'tnbly low". TO ful:ther mi~nim~iz'e thu prob~ability for 
such an occurrence, the staff wil~l require testing to ba conducted 
each ref uc:1ing ou'ta:C~ to confirr'. thait no venft vznlve i.5. Ituc: -in Za.n open
positi on and thzý:: cach vnl,,1 w* con tinines vo e::hibi t compJleti frncdlo:ýL of 

nove~&n .III ade3 i t:Wn , 1.00ie 1)arts no i1o:ig ro,-raais are -rctco,,ni~zed 
to be Hie- son tiný!. [or 110ri:1uose 1.ciievxor. Reports to 'NP'C slhall 
npocif5y any anm~ n' nrhun'd to a viovw' 'nt-:. \'al-vo or \tc-azt val..eC 
components. We thercfore conclude-that B&W plants which incorporate the 
aforow~ntioned surveil lane reqluiremecnts into their Station Tcchnjicn1 
Spec~cnuion pu necoL iiiclua" a V~..L VO:1v fluC:j_:1Ly In:e 
and snfety anal y~sps. Si gnifi.cant departnrcs From~ the Venrt vnIlve desi,-n 
currenCIt ly o11 operating, reactorts %.,oil~d varraiht a re-ev!aluatiol .01 these

i.



TAB'LE 1 

BAB~COCK~ /it-, ILCOX 

VENT VALVWE ISPTr:CTTON SU>,'::IARY 

1.Tha valve operate freely'.  

The vent valves on all, six of B&W ts operatnt g plants wera checked 
prior to )10t FunctiOnal XeStingic and found to oper-ate freely. There 
have been no reports of hineling, or excessiLve friction, with relati~on 
to vent: vnJ.ve: disc freedom of mov emient. The Oconee 1 vTalves izncr 
cbeckIed afiter both Hor 'Functional. Tascina alnd refueling and, founid 
to operate frenly.  

2. The valv d-inc hnsclosed due to its own wcig;ht.  

All. valves wcre- itzspectc-d be~fore 7nd a-fter HTOt Functional Tesuing, on 
all six: pl~ans 1:.nd on Occ'ný_e 1 and .2 af ter powe.,r 'oe~ra Ci~on. In all 
cases, the valvc'- wieýre Found to be closed.  

3. The -val'e seal stir faces indicat-c contact: dujrin )Ocr t~i on.  

-Thc rt actor in i:eIrnal-s b~comaz UC.OLUCi~~ j± u c[ ~L OOLa~r 
of the me-,ctcJ] surface. Surfaces Mqich are clamped t~o,,ethier, siuch a5; tIhe 
p).enumnt to core s:upport clampi:xng ufcs nnadfe--i iclet 
And s~urface Ld-zt~u7.( hi ufcsepsd ocoitfo,.Tev 
vsralvesea! surf aces exh2bin oxdto coloring2 dimilarento : e di clamped -surfve Sea Inspections of t~hco sal. surfaecs have consiste1 -ttlv indJicated 
conta'.ct bcfweer 11,he valve bod%' and de.The discolorati~on also is uWed to indicate significant leaknge through the valve. No si~gni
ficant leakagec has been observed.  

4. he valve does not. on -;'n durnn, gractor epcrati onal t-.ransiecntc.  

Coolant velocity is higher than norital during Hot: Functional Test-ing
due to the aboence of the corze. Should a valve optan during transients 

*such as purip swit~ching, it would irost likealy happe.n atz that timt~e. Any 
valve openin3 an~d closing wouldV have. left impact marks on ,:he. valv'e seal *surfaces anid possibly on the reactor vessel. No impact marks have bean discovered. diuring the 1post Hot Fuxnct~ional Tentirig inspections of the 

-six operating B&W' plants or at any other timte.


