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v . - - - January 30,1976'

Docket Hos. 50-269 -
50-279
and 50-287

Duke Power Company
ATTH: Mr. William Q. Parker, Jr;
Vice President
\ ) Steam Production
r Post Office Box 2178
| 422 South Church Street
Charlotte, North Carolina 28242

Gentlemen:

Your facility is one of several with nuclear steam supply systeams
supplied by Babcock and Wilcox (BGW) 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 ass essed a flow pcnalty to .
allow for the poténtial of a vent valve being stuck open during normal

. operation. This penalty represents a reduction in core flow of about
5%. In August, 1975, BE&W submitted to the NRC a gemeric report entitled,
“BEW Operating Experience of Reactor Internals Vemt 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 E&h plants will remain closed during normal OWerat1on. A copy of
our Report Evaluation is onrlose%.

This letter 19'bping 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 mnst 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 ecach valve oxhibits

' complete freedom of movement. . ~

Sincerely,
Original signed by :
- Robert A, Purple

Robert A. Purple, .Cnlef _
Operating Reactors Branch #1

Division of Operating Reactors 222%%7 -
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Enclosure:

NRC Staff Safety Evaluatlon on
"B&W Operating Experience of
Reactor Internals Vent Valves'

cc w/enclosure:
Mr. William L. Porter
Duke Power Company
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422 South Church Street . -
Charlotte, North Carollna 28?42'f

Mr. Troy B. Conner

Conner § Knotts

1747 Pennsylvania Averiue, NW.
Washington, D.C. 20006 .

Oconee County Library
201 South Spring Street
Walhalla, South Carolina 29691

DISTRIBUTION
Docket Files.(3)
NRC PDR
Local PDR:
ORB#1 Readlng
KRGoller

| TJCarter .

i RAPurple-

| WConverse
GZeck
SMSheppard
QOELD
OI&E (3)
DEisenhut-
TBAbernathy
JRBuchanan
ACRS (16).

 OFFICE P ORB#2 1 ORBEL/ J b i i
: CHTE
SURNAME &> 1 IR chr?vtérSe ......... .
DATE 3> 1/29\ /76 1/ @/76 |

Form AEC-318 (Rev. 9-53) AECM 0240 Y% Ui 81 GOVRANMENT PRIHTING OREICES 1974-826-163




- . . LOY. 1 51375
A I’WPOT{T r:"'y' 'rm:::' "“s 1 OPERATING r"m: \III NCE OF REACTOR INTERHALS
. Co 0 VENT VALVLS™

DR

In accordance with a request from BEY, the Nuclear anulatcry Comnission
aff (the staff) has reviewed the subject report which was enclo ed with
hc request. This report contains operating and test data from REN's
six operating units intended to demonstrate that reactor 1ntcrnals;vent
valves remain closed duvring normal operation. In addition to the infor-
ration submitted in this report, the staff's review included 1nfozma ion
;y, D pbtalneu;from:értelcphbnckcpﬂfnrsatzon w:th B&W on,. Scptcnbﬂr 24 /Dﬂﬁ‘

'Il‘f\’ N4 f)!‘ Y""")O""‘

The staf’ has tarcn the position on. recent ~applications which-utilizc‘,
the B&W reaztor ivternals vent valves that the applicants must ecithor:
(1) take a flew penalty £for a vent valva being open during operaticn,

(2) provide instru"ﬁﬂ'ﬂzlon ta ensure that the vent valves remain

clo*ed or: (3) Pprovide operating data fron otner B&W plants which o
enons Lru te that the vent valves remain c]osed’durlng,normnl operation,

It is B&'s contention that this report resolves the staffl's position
and that this izem should no longer be considercd anoopen dtem on

i current npplhcationq.[ '

: When oW plante firsc began commercial operation, the staff's positioa
i o :as that unuil suificient oparating cupovicnce became av ‘2ilable, o flow

p malty would be imposed to accoau' for the potential of a vent valyve
beirg stuelk open during normal operaticon, therebyw re¥ucsn" core flow by
an amount cquivalent to . the bypass capa 1lity of the cpen vent valve

; (about S%).  1This report was reviewed to evalvate. the feasibilicy of removing
; S this flow penaley.  B&W's couclusion that a flow Penaley is no lonner

. , varranted: is based-essen'lq]1) ov‘(Lﬁ folloving sources of 1nm01mah.on'
1. Oconce inspection: results obtained during ket functional testing
and during a rocent rcfueldn" outage . .

N
.

Rancho Seco intcrnalsvent'valve thermocouple data.

3. Rancho Seco loosc p ITCS mon;Lorl g qy<Lcn rc:ults.

s

B&W provided a discussion of their Oconsze inspection resulrs obtained -
following hot functional te esting. All thht valve body scating surfaces




. waré,cr; minad by M. Faeh valve showed a difference in the tone of the
' oxide coating inside and outside the seating surface, represcating a
. i » cturbulent inlet. area (ou side the vent valve) and a lower velocity area
' inside. An arca of good contact between the valve body and seal appe 11?d
as a narrow davk line approximately at the center of the flat hody secating
surface.  LEW indicates that all cight vent valves showed such contae £ area.

Enclosad i3 a summary of portinent inspections conducted by D& on the
op0“"t1n" ceactors (Table 1). '

Raancho Soco was utilized as the site for the installation of vent
valve thermoco uples just inside ecach volve. B&H stated that a vent
valve vas: cons 1o°rhg_to b~ ovyn  t"o of . tuo»hhvcg installed: thermo=:

: Toieol dadicated & té mpera tuve 2501 below
thcfrcuctor outict ‘temoerat u;d when the pover level was greater than 804
cof rated power. This criterion was based on results of testing conducted
at B&W's Alliance Tuesearch Conter in 1969.  B&W concludes that a review
of the thermocouple data shows that at no time did any of the vent valve

thermocouple temperaturces ( verage of. the threa) approach a 2» Fodeparvure |
froem het leg temperaturce.  We have reviewed the repeesentacive data provided
by L&W and agree wich this conclusion. Using the LaW eriterion, tie
prc&ontod data do not reveal any encmalous Hoh¢v10r of the vent valves.

&W has dindicated that the remaining thermocouple data (not submitted)
ShOV(O rothing to dispute this conclusion. SGVClal instances of vnusunal
thetiocouple Lemperatures wore atstributed to individual iunstrument nal-
Tupctions.  The vedundant thermocoupies on each valve fore
“this contention.

¢ tha bhasia faye

. TLoose parts mond toring préhramS'continuous]y monitor for unusual
noises within the reactor vessel, B&Y points out that SWOCJ e investei--
gations of unusual noises, at.BRancho Sceco, Ceonee 2 aud Thres Mile Tsland
Unit 1 have excluded vibrating vent valves as the souves. Speciiic
-nmentien was made of the vibration program investigation at Rancho Sceo
-which dncluded an inatrusent lOCJLiOJ in the general vieinity of a vang
velve. Although dmpacts of a vibrating vent valve would have Laen ey
-pected to be heard at other locations, it should elearly have been heare
at this vent valve Jocation. No impacts coming from the area of the

L‘

vent valves were detected. Similarly, other loose parts monitoring pro grams

on the rcmuiniwp'opcrnﬁiﬁﬂ D&Y reactors have not shown vent valves. to ba
’ vibrating. “While not evidence that a vent valve wos not stuck ih an onan

positicn, such information dees provide. further assurance that vent valves

‘o not lﬂd’*vo v'uzator}‘uop‘oa;bctwéeu'thc'disc nd secat QL]Jqo nornaL _
operdtloa.‘ : : T T S v




‘ B&d pointe cut that the inclination (59 off wvertical) of the valve
body scal face provides a positive closing force. Thic vent v-1vc Jdesign

v feature, coupled with the normal differential presswre across the core
and vessel internals, keeps the valves closed. About 1500 lu .closing
force on each veat valve is caleulated by BLY to exist during h—puﬁp
operation. During 4-pump operation, tiis closing force increases to
abeut 6000 1bs. D&V states that their vessel model flow tests verify
that a positive hydraulic closing force is exerted on the valve disc
regardliess of its anguler positicn Letween O and 21 degrees (full open).

STATTE CONCLUS IS
: - . SN W o
: 4 atton nrovaﬂcl_ay.h&w :fhcfstﬁf} bcllcveF:“HatAg
*aSSHvﬂnco @¥ists thiat reactor internals vent valves are not
opcnlng in operating reactors and that the possibility of a stuck open
vent valve is acceptably low. 7o further ninimize Lhﬁ probability for
_ ) such an occurrence, the stalf will requive testing to be conducted
- each refueling outaga to confinmn that no vent valve is stuclin an ope
position and that cach valwe contimmes to exhibit comploete freedom of
wmoverent.  In addition, loose parts monitoring prograas.are recornized
to be the sentinel for abno “11 noise behavior. Reperts to HAC chall
specify any aaansly attributoed to o vilrating vent valve or veat valve
comnonents.  We therciore cc“clV” “that B&W plants which incorporate the
afo}qmcntioned surveillanee reauivrements into their Station Technical
Speéixicnuic“v pecd not duclude a vent o valve Llew paenalily in theiv dcs;;n
and safety analyses.  Significant departuraes from the vent valve design
currently on opearating 1cabtoka'would.harraut a re-evaluation of these

‘

con;lvuxons.
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4.

_due to the absence of

T/\’., 1

DALCOCK "‘I) WILCCH

VI ZTIT YALVE TNSPLCTTION SUNMARY

Tha va’vas opoxuuc fraoely,

The vent valves- all six of EB&U's operatiug p]"r" vere checked

- . prior to Vot']un"yzcnﬁl “cscingaund found: to operate frealy. Thﬁr~v~.'
o havo bc“1 Nt \
“to vent VaJVL disc frenccn of’ nouomewt. The Oconce 'l valves ware

'”‘pmf s of ":111(1,’1 o cf‘\nv‘ l"r',ct'um, \LL_n rCLaJon

checked after both Hot *unctlc“q] Testing and refueling and found
to oparate frerly C

The valve disc,hnuﬁs clozed due to its own weleht,

ALl wvalves were inspectoed before znd after Hot lunclnowal esting on
all six plants and on Coonce'l and . 2 after po”Lr ‘operadion.  In all
cases, the valves wo T o found to be c]oucd

contact during , _operation,

and surface tonture than surfaces exposed (o coolant flow. The vent

valve seal “urfacos exnibited oxidation coloring s*mi]g~ te cther ciamned

tor internals bedoma mﬁJ,o C:lu during operaticn due e oxideiion
rece.  Surfaces which are clamped together, @uch as the
' p’(*tm to core support clamping surfaces, have a difforent discoleration

surfeaces. . Inspections of the seal suvfaces have conzis teatly ipdicated

coenlact hetwanen tha valve bady and dice. 7The discolora Lion 21s0 is
used to indicate significant lcaknge through the valve. -Mo signi-

ficant ieakage has been observed,

! . - . g
The valve does not Op=n _during reéacter eperaiiona l transionts.

Coolant velocity is higher than normal cduriung Hot Tuwctzoqgl Testing
“he 1

rould a valve open during

‘such as pump Switchi.b,-lL would most likely happen at that tige. Any
valve opening and closing would have lefr impact marks on the valve seai
'q_Surfaces and pougsibly.on the rea ctor vessel,  No pratt marxs. have: bec
~Vdi560verod’dur1vq Lnuapost,nou,xUL:tlcnal Testing 1u§pec;>0ﬁu of the
six operating B&W plants or at any other tinme. '

» Lra l’lS‘x onts
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