January 30, 1976

Pocket Nos. 50-269
! 50-270
and 50-287

Duke Power Company
ATTN: Mr. William O. 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 (B§W) that are equipped with Teactor
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

5%, In August, 1975, B&W submitted to the NRC a generic report entitled,
"BEW 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 BEW 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 ééé%éy
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Enclosure:
“KC dtu*i Safety Dvaluation on
Oﬁc-“tzng Experience of
Deactor Internals Vent Valves' o

cc w/enclosure:

Mr. Willianm L. Porter

Duke Power Company

P. 0. Box 2178

422 South Church Street
Charlotte, Morth Carolina 23242

Mr, Troy B. Conner

Conner & Xnotts

1747 Pennsylvania Avenue, NW.
Washinaton, D.C. 20006
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-REPORT EVALUATIN: “R&H OPERATING EXPERIENCE OF REACTOR INTERUALS

VERT VALVLS"”

3

SUIMARY OF DEPORT

. In accordance with a request from BEW, the Nuclear chulatory Com?1551on
staff (the staff) has reviewed the subject report which was enclo§§? with
the request. This report contains operating and test data from ?& ’s .
six operating units intended to demonstraFQ that recho? interna s.\en'
valves remain closed during normal operation. In addition to.the 1nf91-
mation submitted in this report, the staff's revicw included 1nform3310n
ohtained,frbmla‘telephone:conversationiwith B&W~on:5ept¢mbcr_24,'19/a~,

The staff has taken the position on recent applications which utilize
the B&W reactor icternals vert valves that the applicants must either:
(1) take a flow penalty for a vent valva being open during operation,

(2) provide instrumentztion to ensure that the vent valves remain
closed, or (3) provide operating data from other L&V plants which
denmonstrate that the vent valves vewain closed during, normal operation.
It is B&W's contention that this report resolves the staff's position

s\

“and that this item should no longer be considered an open item on

current applications. |

WVhien B&W plants firsac began commarcial operation, tha stafi's pesition

was that until suifieient operatiang cupoevicince becane available, a figw

O
-

penalty would be imposed to account for the potential of a vent valve
beirg stuck open during normal operation, thereby reducing core flow by
an amount cquivalent to the bypass capability of the cpen vent valve

(about 57). This report was raviewed to evaluate the feasibilivy of reaoving
thiz flew penaley. B&W's counclusion that a flow penalty is no longer

varranted is based essentially on the’following sources of information:

1. QOconee inspection results obtained during hot funetional testing
- € 2
and during a rocent refueling outage. .

2. Rancho Seco internalsvent valve thermocouple data.

.

3. Rancho Seco loosc parts monitoring system results.

Ay

B&W provided a discussion of their Oconee inspection results obtained

following hot functional testing. All eight valve body seating surfaces




RPN

. oo ' -
, -2 - o

vere examined by H&W.  Each valve showed o difference in the tone of the
oxide coatiﬁg ingside and outside the seatjng surface, represeating a '
turbulent inlet area (outside the vent valve) and a lower velocity area
inside. An arca of good contact between the valve body and seat appeared

as a narrow dark line approximately at the center of the flat body seating
surface. LW indicates that all cighet vent valves showed such coatact araa.
Enclosed is a sunmmary of pertinent inspecticns condueted by DLW on theair
operating reactors (Table 1), ‘ i

Rancho Seco was utilized as the site for the installation of vent
valve thermocouples just inside each valve. B&W stated that a vent

_valve was considered to be open if two of the'three installed thernm

couples o a particular valve lIILLnLQd a tcxpeeruLL 2597 below
the reactor outlet temperature when the power level was areater than 80Z
of rated pover This criterion was based on results of testing conducted

at B&W's ulllancc Rusearch Center in 1969. B&W concludes that 4 review

of the thermocouple data shows that at no time did any of the vent valve
thermocouple temperatures (average of the three) approach a 25°F departure
frem hot leg temperature. Ve have reviewed the repeesentacive data provided
by L&YW and agree witlr this concldsian. ising the L&W eriterion, the
presented data do not roveal y encitalous behavior of the voent valves.

B&W has indicated that the 1 owa:n:ng tharnocouvple data (not submitted)
shoved rothing to dispute this conclusion. Several instances of vnusual,
thcrmécouplc temperatures were ativibuted to individual instrurent wal-
functions.  The vedundant ehermocoupins on each valve formed the baeie for

this contention.

Yoose parts wonitoring pronrams contnnuous]y moni.tor for unusual
noises within the reactor vescel. B&W points out that °pncific investi--
gations of unusual noises,at Rancho Scco, Cconee 2 and Three Mile Islaund
Unit J have excluded vibrating vent valves a2s the souvecd. 90 :eilic
nention was made of the vibration prograi investigation at Rancho Seco
which Jnflncﬂu an instrument location in the general vicinity of a veong

valve. Althougl impacts of a vibrating vent valve would have been ex-
pected Lo be heard at other locations, it should clearly have been heard

at this vent valve location. HNo impacts cowing from the area of the

vent valves were detected.  Similarly, other loose parts monitoring progranms

on the remaining operating B&W reactors have not shown vent valves to ba
vibrating. While not evidence that a vent valve was not stuck in an opan
positien, such information dees prov:dc further assurance that vent valves
do not unde ergo-vibratory wotion between the disc and seat during normal
operation. ' ' : :
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B&Y pointe out that the inclination (59 off wvertical) of the valve
body sexl face provides a positive closing force. This vent velve design
feature, coupled with the normal diffevential pressure across the core
and vessel internals, keeps the valves closed. About 1500 1lbs. closing
force oa each vent valve is calculated by BEW to exist during 2-pump -
opervation. During 4~pump operation, this closing force increases to
obout 6000 1bs. P& states that their vessel bodel flow tests verify
that a positive hydraulic closing force is exerted on the valve disc
regardiess of its angular positicn bLetween O and 21 degrees (full open).

STATF CONCLUSICNS
N N ¢ B

. ‘Based upon the inforiation provided Ly B&W, the staff belicves that
sufficient assurauce exists that reactor internals vent valves ane not
opening in operating reactovs and that the possibility of a stuck open
vent valve is zacceptably low. 7o fuirthey minimize the probability for
_such an occurrence, the staff will requive testing to be conducted
each refucling outage to confinmn that no vent valve is. stuck in an open-
position and that cach valve continnes to exhibit complete frecdom of
wovement, In addition, loose parts monitloring progroas are roecogndzed
to e the sentinel for abnormal noise Lcehavior., Reperts to HRC shall
speeify any aponsly attributed to a vihrating vent.o valva or veat valve
components.  We therefore conclwde that B&W plants which incorporate the
sforementioned surveillance reouirements into their Statien Technical -

' cualiy thetd

Specifjcations peed not include a vent valve flew penally in

dogion
.

el sl
and safety analyses. Significant departuraes from the vent valve design
£ these

currently on operating reactors vould warrant a re-evaluation o
conclusions, | . .




TARLE 1

BABCOCK ARD WILCCX

VERT VALVE TNSPICTION SUMMARY

L. The valves operate froelv.

The vent valves on all six of B&W's operating plants were checled
al Testing and found to operate fireely. There

o

prior to Mot Functicnal

have Beea ne reports of binding, or excessive friction, with relation
to vent valve dise freedom of movement. The Oconce 1 valves ware
checked after both Hot Yunctional Testing and refueling and found

to operate {reely. :

2. The valve disc hanzs closed due to its own weiphe.

All valves were iuspected before and after lot Functional Testing on
all six plants and on Coence 1 and . 2 after pover “operadion. In all
cases, the valves were found to be closcd.

2

3. The valve secal surfaces indicate contact during operation.

3 . ~

" The vanctor Ifnternals bocoma discel
of the metal surface. Surfaces which are clamped together, such as the
_Plenum to core support clamping surfaces, have a different discoleration
and surface tésture than surfacos exposed to coolant flow. The vent
valve seal surfaces exhibited oxidation coloring similar te cthec ciamped
-surfaces.. Inspections of the scal surfaces have conzistently irdicated
contact bhetwaen the valve body and dicse. The discoloration zlso is

‘used to indicate significant leakage through the valve. MNo signi-
ficant Jeakage has been obscerved. , ‘

4. The valve does not oven during reacter cperational rransients.

exued during operaltiocn due Lo oxidaiion

Coolant velocity is higher than normal during Hot Functional Test

’ ing
.due to the absence of the core. Should a valve open during transients

+ such as pump switching, it would most likely happen at that time. Any
valve opening and clesing would have left impact marks on the valve seal
surfaces and possibly on the reactor vessel. No impact marks have been
discovered during the rost Hot Fupctional Testing inspections of the
six operating BE&W plants or at any other tine, '



