TENNESSEE VALLEY AUTHORITY

§60 "Chestnut SEreet Tower 11

October 25, 1984

Director of Nuclear Reactor Regulation

Attention: Ms. E. Adensam, Chief
Licensing Branch No. 4
Division of Licensing

U.S. Nuclear Regulatory Commission

Washington, D.C. 20555

Dear Ms. Adensam:

In the Matter of the Application of ) Docket Nos. 50-390
Tennessee Valley Authority ) 50-391

By letter dated December 6, 1983, TVA, as requested by NRC letter dated
October 5, 1982, provided additional information in response to item 6 of
NUREG-0737, Item II.E.4.2 concerning containment purge and vent valve
operability assurance. By letter dated August 24, 1984, NRC indicated

that TVA had not demonstrated, to the NRC staff's satisfaction, the ability
of the eight-inch and 2U4-inch valves to close from a fully open position in
the event of a DBA/LOCA and that additional information is again needed to
complete the review of this matter. Specifically, additional information
was requested with respect to; (1) the methodology used to derive
aerodynamic torques for ‘the eight-inch and 24-inch valves, and (2)
verification that the valves have been installed in the preferred
orientation described by the valve manufacturer.

Enclosed you will find the following information:

(1) A discussion addressing NRC concerns on the operability of the 24-inch
valves in the upper containment compartment,

(2) A discussion addressing anticipated neck stresses in the eight-inch
valves,

(3) A discussion on valve orientation including a table which provides a
breakdown by valve number, size, use, and location, and

(4) Supporting vendor information.
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Director of Nuclear Reactor Regulation October 25, 1984

Please note that information addressing NRC concerns on the operability of
the 24-inch valves in the lower containment compartment will be provided
before unit 1 fuel loading.

If you have any questions concerning this matter, please get in touch with
D. B. Ellis at FTS 858-2681.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

L. M., Millsw

Nuclear Licensing

Sworn}czﬁd subscrihed before me
this £-day of

Notary Public X ﬁ
My Commission Expires 8 ’97%“

Enclosure
ce: U.S. Nuclear Regulatory Commission (Enclosure)
Region II

Attn: Mr. James P, O'Reilly Administrator
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323
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7 WATTS BAR NUCLEAR PLANT =

~ NRC REQUEST FOR ADDITIONAL INFORMATION |
“wo 7. - NUREG=0737;- II.E.4.2 S -
~ CONTAINMENT PURGE AND VENT VALVE OPERABILITY '

24-inch Valves - Upper Compartment

The Watts Bt Nuclear”Plant~(WBN)~ts~an “ice condenser plant-which~Has two——
. major containment volumes denoted as’ the upper and lower compartments. "Under
certain conditions,. these cqmpartments_communicatevthrpugh the ice condenser.
There is no high energy piping located in the upper compartment, ~—  ~~ .
The same differential pressure.(18.5.1b/in2) has been used to evaluate the.
subject valves irrespective of their location.- The peak pressure in the
upper compartment due to a large break LOCA is actually less than 8 lb/inzg
during the first 30 seconds of the . event and less than 7'lb/in2g during the
valve closure period. Thus, the differential pressure across the valve is
i1.5 lb/inzg lower than the differential pressure used in evaluating the
valves and also imposes a factor of conservatism equal to 2.6 (18.5/7.0) on
the calculated aerodynamic torque. (Note that the pressure indicated in
section 3.0 of the draft SER should be 33.2 1b/in2a rather than 33.2
lb/inzg.) In addition, the mach speed in the upper compartment is expected
to be closer to 0.3. This implies  that the assumptions concerning lift and
drag coefficients were appropriate. Attachment 1 indicates that the valve
vendor is in agreement with this position. For these reasons, the upper
compartment 2d-inch valves eSee table 1) should be left in their current
configuration (i.e., 70 degrees open).

24-inch Valves - Lower Compartment

We are currently working with the valve manufacturer to resolve the NRC
concerns on the remaining 24-inch valves. Additional information will be
provided by unit 1 fuel load.

8~inch Valves -~ Anticipated Neck Stresses

In response to the NRC concerns on the 8-inch valve neck stresses, the
attached valve vendor report (attachment 2) states that while the valve neck
stresses are not totally independent of the aerodynamic torques, the applied
aerodynamic torque would have to be quadrupled for the calculated stress to
approach the allowable limit. Thus, the 8-inch valve should be operated in
the full open position.

Valve Orientation

The 8- and 12-inch valves will be installed in the vendor's preferred
orientation (valve seal retaining ring downstream relative to LOCA flow) by
unit 1 fuel load.

The 24-inch valves have been locked at 70-degrees open (or less) therefore,
there is no concern over possible torque reversal for these asymmetrical dise
valves. Thus the valve's seal retaining ring may be placed either upstream
or downstream relative to LOCA flow. The valve manufacturer has confirmed
that the valves may be placed in either orientation provided the valve is
locked at 70-degrees open (or less; see attachment 1).




L TABLE 1
e ‘ ~ " WATTS BAR NUCLEAR PLANT S
* " CONTAINMENT ISOLATION PURGE VALVES = = -

S ‘Size .. , L _
Valve No. (in) 3 Use . Location
30-40 - 8 Pressure Relief Accumulator Rm 4
30-37 - . 8 Pressure Relief - Accumulator Rm 4.
30-19 12 Purge Supply Instrument Rm

-+30=20 - wsri . 420, ..Purge Supply . _. ... .Instrument Rm ... _ ___ .
30-58 | - 12 .. - Purge Exhaust . ~.Instrument Rm: -

30-59 12 Purge Exhaust * Instrument Rm .

- 30=7 -~ -2l --Purge Supply- ~ Upper Compartment  *
30-8 24 Purge Supply Upper Compartment .
30-9° T TN T Purge Supply  ° Upper Compartment Y
30-10 24 Purge Supply . Upper Compartment '
30-14 . 24 Purge Supply - Lower Compartment
30-15 o4 . Purge Supply Lower Compartment
30-16 24 - Purge Supply Lower Compartment
30-17 24 - Purge Supply Lower Compartment
30-50 24 - Purge Exhaust .. Upper Compartment
30-51 7 24 Purge Exhaust . Upper Compartment
30-52 ... 24  Purge Exhaust Upper Compartment
30-53 24 Purge Exhaust Upper Compartment
30-56 24 Purge Exhaust Lower Compartment
30-57 .24 Purge Exhaust Lower Compartment

N .
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ATTACHMENT 1

POSI-SEAL INTERNATIONAL,INC. . e ;

ROUTES €3 6 US 86 NIATR sxmnmw ‘CT 063572035301 WR) TOLEX- TRLLS-

lhgu@t 235 1983 J.l { mugﬂmg.p.J R »:,;f"m@;; : o

D Ternessee Yxiléj;{ﬁihorfti“A. T .,_YH
T ¥10D203, 400 West. sumutt.nilr Lve,. ‘ .
xhoxville. TR 3790 : T

T : Attention: Nr.:J. Sli th _;.» x ?2’2:0'_. ""}'
N T N Ruolear Engineering'srannhm ‘ .
i::_ Snﬁj§b£a»f ’Haﬂgé Bar Fuclear Plant. - S )
= : - - butterfly ¥elves fou Concaineent iuolaﬁion L PR
Contract EHKA3~82BI¥2 - o L o=

'329031-3331 Zef, Ko. 13069 , . )
B LOG& and Seisnic Khnlysis‘ : : ‘ -

-~ - ———

- Tha purpnas of this lettar 13 bo conflirn what. was stated in

our- teiephone oonversations of Rugust. 2% and: 22, 1983..
Rost~ Seal conours that ifr the 25 valves Iceated In the .
upper  cormparteent of containment are only suljest to. =&

zaxinun pressure drop of 8 psig, that t:ka smount of valve

opening. can be restricted to. ?0: degrees open: rather than 50 <.
degrees. Thils conelusion is based on the retionale- that the e
aerodynaxiec torgue is directly proportionzl to the pressure -
drep across the valve. Therefore, I1f the: pressure drop is 8 . o
pslg rpather thenm the: 18.5 psig used for the originmld e

" analysis, then the aerodynszxic torque will be less than Kalf Lo
.off - the torque originselly caleuvlated. In thetr letter. of C

T July 19, 198% the RRC found the. 12% vamvas to: be acceptable
based” on & safely freior of %two whken appIrt to the
serviynasle: torque. Thersfore, Puai Seal feels justlf‘-ed 11’3. '
applying the safeby faclor of two %o these 25% wvalves.
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ATTACHMENT 2 )

POSI-SEAL INTERNATIONAL, INC,

ROUTES 49 & US 95 NORTH STONINGTON CT 06353 203 539 1140 TELEX 966443

. August 21, 1984 :
. PSI Corr. No. 20.0.002.8%

Tennessee Valley Authority : o ' ' ' ‘ '
W10D203, 400 West Summit Hill Ave. ' '
RKnoxville, TN 37902 ~

Attention: Mr. J. Smith
’ Mechanical Engineering Branch

Butterfly Valves for Containment Isolation
Contract 81KA3-8283142

-~ - - . . ..Posi=-Seal Ref. No. 13069
LOCA and Seismic Analysis

Subjeect: Watts Bar Nuclear Plant :

ﬁear Jim:

The purpose of this letter is to respond to comments made by
the NRC in their 1letter of July 19, 1984 pertaining to
Posi-Seal's LOCA and Seismic Analysis.

Posi-Seal concurs with the NRC that the coefficients of lirft
and drag are a funetion of Mach number and that Posi-Seal
did not take this into consideration when performing the
analysis. However, how much of an influence this has on the
analysis Posi-Seal is not in a position to state at this
time. As a consequence, it ig recommended that the amount
of valve opening for the 24" valves be restricted to 50
degrees for the time being. :

It should be noted that the method used for the LOCA
analysis is the same method used successfully by Posi-Seal

to size actuators for use on valves with eritical flow. -
Examples of this are control valves presently being used in

Jet engine and gas turbine test stands.




POSI-SEAL INTERNATIONAL,INC. R
ROUTES 49 & US 9 NORTH STCNINGTON CT 06359 203 599 1140 TELEX 966443 ' . ' :
August 21, 1984

PSI Corr. No. 20.0.002.8%
Page - 2 )

As for the 8" valves, Posi-Seal has performed a seismic
analysis of these valves with no torque applied. The
resulting valve neck stresses were 23,300 psi. Also
performed was an analysis to determine the amount of torque
needed -to overstress the valve neck. This torque 1is
approximately 3400 in.lbs. Ignoring the packing and bearing
torque which would resist the valve closing with flow in the
preferred direction, the torque required to overstress the
~ neeck 1s four - times greater than the maximunm calculated
- aerodynamie torque ip the preferred direction (842 in.lbs).

The NRC in paragraph 4.3 of their letter state that the 12" -
valves can remain in the. open position since even if the :
aerodynamic torque 1is ‘doubled the valves will not be
overstressed. Using this same rationale Posi-Seal concludes

that ‘the 8" valves can also be left in_the open position.

Enclosed are copies of the additional analyses. As can be -
seen the format of these analyses is slightly different than

those originally submitted. To demonstrate that the.
equations used are the same, an analysis which is comparable

to one original submitted has also been enclosed.

If you have any comments or questions pertaining to this
subject please let me know.

Sincerely,

John G. Rodgers
Supervisor of Engineering

Jr

Enclosure
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