M NewYork Power
Authority

November 26, 1984

Director of Nuclear Reactor Regulation
J.S. Nuclear Regulatory Commission
washington, D.C. 20555

Attention: Mr. Domenic B. Vassallo, Chief

)jperating Reactors Branch NoO. 2
Division cof Licensing

subject A A. FitzPatrick Nuclear Power Plant
yocket No, 50-333
yntainmenc Vent and Purge Valves Operability
References: 1., NRC letter, D, B, Vassallo to J. P, Bayne,
dated January 13, 1984, "Containment Vent
Valve Operability.”
2. NYPA letter, J. 2. Bayne to D. B. Vassallo
(NRC), dated February 24, 1984 (JPN-84-14),
"containment Vent and Purge Valve Operability."
. P NYPA letter, J. P. Bayne to D. B. Vassallo

(NRC), dated June 14, 1984 (JPN-84-35),
"Containment Vent and Purge Valve Operability."
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G. Eisenhut to J. P. Bayne,
dated October 9, 1984, "Containment Purge/Vent
7

Dear Sir:

. v
\ response to your letter

Y January 13, 1984 (Reference
1), the Authority provided information regarding the
yperability of containment vent and purge valves under design
basis accident (DBA) conditions via References 2 and 3.
letter dated October 9, 1984 (Reference 4), the NRC
requested additional information to omplete its review for the

FitzPatrick vent and purge valves.
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In response to Reference 4, the authority has performed
detailed calculations which deronstrates :hat these valves and
actuators are operable under DBA conditions, taking into
account the effect of increasnd dynamic loads resulting from
upstream elbows or other fittings,

Structural integrity of the actuator mounting hardware has been
verified, As shown in the curve in Attachment I the increase
in dynamic torque due to elbows or other fittings has been
offset by reductions in maximum opening angle of the valve, and
reduced, recalculated differential pressure loads due to a

DBA. Therefore, the loads to which the mounting hardware is
subjected to are no larger than the original design loads of
the hardware,

From the tables and graphs shown in Attachment I, it can be
seen that with the maximum angle of opening for three 24"
valves (27 AOV-111, 27 AOV-112 and 27 AOV-113) restricted to
40° instead of the present limit of 50°, the valve and the
actuator would be capable of performing its design function and
maintaining its structural integrity under DBA conditions.

For the 24" valve (27 AOV-114) and the 20" valves (27 AOV-115
and 27 AOV-116), with the maximum opening angle maintained at
the present limit of 50°, the valve and the actuator would be
capable of performing its design function and maintaining its
structural integrity under DBA conditions. These results are
based on calculations taking into account the increase in the
dynamic torque coefficient by a factor of three for the three
24" valves (27 AOV-111, 27 AOV~-112 and 27 AQV-113) and the two
20" valves (27 AOV-11l5 and 27 AOV-116), due to an upstream
fitting 90° out of plane with the shaft of the valve. For the
24" valve (27 AOV-114) a factor of 1.5 has been used for the
dynamic torque coefficient sincr. the fitting upstream of this
valve is in-plane with the valve shaft.

Valves 27 AOV-117 and 27 AOV-118 are located 11.5 and 13
diameters (respectively) downstream of a fitting and their
operability is not affected by the fitting's presence,

The explanation for tne constants used in the Fisher equations
are as shown in Attachment I,

The seismic qualification requirements for these valves are
contained in Purchase Specification APO-70 which was provided
to Fisher Control Company. The Autnority is rceviewing the
available information on these valves for documentation that
assures that the valves were manufactured in accordance with
APO-70.



If you have any questions please, please contact
Mr. J. A, Gray, Jr. of my staff.

Very truly ynurs,

-~
M
C. A. McNeill, Jr.

Senior Vice President
Nuclear Generation

State of New York
County of Westchester

Subscribed and Sworn to before
me this P¢ day of ALereanser 1984,

Notary Public
\

! OF NEW YORK
NC, 604614305
CUALIFIED IN WESTCHESTER

“un EAFIRES MARCH 30th 19

cc: Otfice of the Resident Inspector
U.S. Nuclear Regulatory Commission

P.0. Box 136
Lycoming, New York 13093

Enclosure



ATTACHMENT I

JPN-84-74

CONTAINMENT VENT AND PURGE
VALVE OPERABILITY

NEW YORK POWER AUTHORITY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT
DOCKET NO. 50-333



TABLE #1

Loading capacity for 24 inch valves tag number 27 AOV-1l1l1,
27 AOV-112 and 27 AOV-113, shaft laying 90° out of plane,

dynamic torque multiplication factor = 3.

o’ 0° 10° 20° 30° 40°
Mr 25700 18420 14500 12260 10990
in - 1b
Shaft torque
capability 14159 17688 14026 9370 5005
in - 1b
Torque developed
by DBA/LOCA 3534 6344 9353 7489 1531
in - 1b
Shaft AP
capability (PSI) 145 101 46 27 9.20
Shaft AP
Wl Ly 32.45 30.41 26.76 19.23 2

DBA/LOCA (PSI)




TABLE #2

Loading capacity for 24 inch valve tag number 27 AOV-114,
shaft laying in the plane of the upstream elbow, dynamic

torque multiplication factor

1.5

oc¢ ® 0.7 10° 20° 30° 40° 50°
Spring torque 25700 - 18420 14500 12260 10990 10370
actuator
in - 1b
Shaft torque
capability 14159 17688 14026 9370 5005 4232
in - 1o
Torque developed
by Da’/LOCA 3534 4869 6454 5754 4583 2734
in - 1b
Shaft AP
capability (PSI) 145 128.80 72.65 45.44 19.92 8.50
Shaft &P
developed by 32.45 30.66 28.39 24.30 17.45 1.99

DBA/LOCA (PSI)




TABLE #3

Loading capacity for 20 inch valve tag number 27 AOV-115

and 27 AOV-116 shaft laying 60° out of the pla:e of the

upstream elbow, dynamic torque multiplication _actor = 3.
0° 10° 20° 30° 40° 50 ©

Spring torque 10060 9137 8313 8149 8166 8740
actuator

in - 1b
Shaft torque 8401 10419 8941 5928 3165 3361
capability

in - 1b
Torque developed | g 1929 2799 2104 1084 455
by DBA/LOCA

in - 1b
Shaft AP
capability (PSI) 147 103 52.16 | 30.80 | 11.22 4.84
Shaft AP
developed by 13.85 11.50 8.63 5.94 2.55 0.15

DBA/LOCA (PSI)
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Objective B

11 determining factor in accu-
rately selecting the most economical
actuator for a butterfly valve is the
torque required to open and close the
valve. The following is a quick and
easy method of determining actuator
torque required in both the open and
the closed position of a butterfly
valve. '

TOTAL TORQUE (IN-LBS) = A (APacr o) + B+ C

Procedure

1. From the above table, determire
the effective pressure drop, APefiq*
at the desired maximum angle of

opening.

2. Turn to the table for the valve
type, class and disc type in consider
auon.

3. From the table, choose values for
A, B and C according to the character-

OFV TORQUE DETERMINATION

It should be noted at this point that
before valve torque is determined, the
user should consult CFG 20D-20 to
ensure that the pressure drop mi-
tations are not exceeded for the specific
valve construction in consideration,

Introduction

Butterfly valve torque is actually

APscta® whichever
or s
AP.".OO smaller

4 Select vatues for A, B and C again,
this time according to the character-
istics of the value at the desired max
mum open angle (@) \Wrte the
muah-,:r;{r’,:.n using the nen values
and perform the simple
required. Thes determines the requiro
actuator torque (valve torque requirert
at the desired ang'e of opening

cattulatice

5. An actuator may now be selgc: ot
with cither -

al A constant tarque output gredater

the sum of a number of torque compo-
nents. To avoid confusion, a3 humber
of these have been combined and g
number of calculations have been
performed in advance. Thus, each
valve type can be represented with the
same simple, practical formula shown
below. The various torgue cocmponents
and the process of simphfication are
explained fully in the appendix (See
Page 23).

where: A B, C = Tabulated coetticients

AP,cra’ = Actual pressure drop
at angle o’

APei1 o = Effective pressure drop
at angle u°

Refer to CFG 10F-20 for Fisher
cctuater selection

The otfpcrve prese frop torm,
P i o arises the fionw Jon
Lwon, regr the disc 1t S g calcuioted

value antd wiil usually vary from 1h gl
drop It may be
ssure drop seen by

actual pressure
1escnibvd As the pre
the aisc in the reqion of flow which
aftects 'l"'_! the "C"" multuipher in the

1orcue farmula. Note that, due to s

P .

o4 -

istics of the valve in the ciosed posi natute. the cifective pressure drogs i
2 than the larger of the torcues '
tion (0'). Write the equation shown ‘ e ot ordy at open angles (2P0
using the selected values and perform Rk Bt ared then nrky et e b s
the simple calculation required This L) A varying torque output vt e e S e
determines the required octuator equals Gr prcecds both of the et e T T
" R
torque 10 mave the valve disc awoy U G At TR APt 5.5 Sk
from its spat valve potitions
EFFECTIVE 'V SURE DROP
NOTE v, Upst - press e e aned At g A apenng ) TAALE Y
jra— ad S — e = — ——— .- _.__ —— —— ——————— e —— e e S —
) Tyoe of Type of ll) I’ A b USRI e i i i)
Dise Fluwd 0 | 10° 20 . 30" | a0 50 60 | 710 80 90
1
Cunventional L iquet SPer0” 05200, 074w, | 05000, | 0&90P, 0550P, | 0450, | o 300P, | 03508,
or B [
Ottset —{L— Gas My 0 AP,y 10" | 0500, | 02%P, | 0250P, | 0200P, ; O 200P, 1[ 0140, | 01409,
| —— ——— e ——— - -
Lgunt P 0 700P, o700, | 0700e, | 07200p, | 087P, | 0600P, | 0500P, | 0450P,
Foaantal
' Gas SPocr 0 0 260P, 0350P, | nasor, | 03s0¢, | 0250, | 0180, | 0110P, | Ou9OP,

Wi



APPENDIX

There are actually five torque compenents which add to
produce the total torque in a butterfly valve. These are:
friction torque (on shaft), packing torque (on shaft),
unbalance torque (on offset discs), seating torque (onr tight
shutoff discs) and dynamic torque (on all discs).

Derivation of Formulas

The general formula for butterfly valve torque is:
TeeTeeTpeT, + T+ Ty

where:
Ty = Total torque
T¢ = Friction torque
Tp = Packing torque
Ty = Unbalance torque '
Ts = Seating torque
T4 = Dynamic torque

Both friction torque and dynamic torque must be calcu-
lated. Friction torque is a function of the bushing coef-

The general equation can 1ow be written:

CFG 408B-10
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ficient of friction (friction torque factor), the shaft size
(shaft diameter ratio - based on Type 7600 Class 2 shaft)
and the actual pressure drop. Dynamic torque is a function
of the valve size and disc opening (dynamic torque factor)
and the actual or effective pressure drop whichever is
smaller. From these factors the following equations are
derivcd:

Tt = (FTF) (SDR) (AP,c1a") -
AP,cra® whichever

Tg = (DTF) or is
APgsia® smaller

where:

FTF = Friction Torque Factor
SDR = Shaft Diameter Ratio
AP,cr.a® = Actual Pressure Drop at Angle a®
DTF = Dynamic Torque Factor
" APgt1.a° = Effective Pressure Drop at Angle a®

APOC(O' whichever
Te= (FTF)SDRIAP, 1 q% + Tp+ T, + T5 + (DTF) or is
APesta° smaller

where:
(FTF) (SDR) = A

DTF = C
and for

Types 7500, 7600°, 7700 and 7800

To=B Ty=Tg=0

T\ pes 8200 and 8300

Tp ¢ Ty =8, Tg=0

thus, in each case

Types 9100 and 9500

+Tg=8B T, =9
Type 9200

Tp ¢+ Ty + T3 =8

Paral whichever |
TOTAL-TORQUE (IN-LBS) = A (AP, o") * B+ C| _ or s
APe1.a° smaller

* NOTE -~ The elastomer iiied Type 7600 is ignored at this point since it is a special case and s treared as such in the tables
Were it 1o be included here, it would be simpsi:fod in the same manner as the Type 9100 and 9500 since t has a seating torque

component at closed angies.

Additioral Comments

Note that the tables gwe values for “8" at both 0° and
Open angles when seating torque is present. This is due to
the fact that seating torque applies only when the disc is
Near the seat.

. = oy T
~——

A value of zero 15 qiven for “C* for all vaive 1ypes at 0°
since dynamic torque s present only at angies ot 10° or
more.
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of a number of torque

the sum

nunber of these have been
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\.Seiect Sue Bushinp “at'l)

B (Select Sealing Tvpe or Ansle)

i3y e seaplite Mone, —_AMjustabies & 0° inflatatle W QF
Size Lined Filled Bronze Alloy : (Select une) o=
s, & Bronze 6 B B, B, .. Other "Elastcmers®  Viton 90°
' 0.299 0.800 . 1.00 1.60 52.2 7% 1.6 212.2 2.2 $2.2
s 0.2%7 1.2% 1.56 2.50 54.0 £ SR P 254 454 $4.0
$ 2.%00 1.7% 2.19 3.%0 s¢.8 197 2.2 294 .8 534.8 s 8
) 1.07 3.75 4.69 7.50 76.0 313 2.5 156 716 76.0
1% 2.2 7.85 9.81 15.7 116 469 3.2 516 916 116
o P 3.29 11,5 14.4 23.0 123 665 4.1 603 1,083 123
1« 5.14 18.0 22.5 36.0 185 889 5.0 715 1,245 185
HEY 6.71 235 29.4 41,0 198 1,212 6.6 808 1,418 198
b 10.3 36.0 45.0 72.0 260 1,603 8.1 940 1,620 260
2 12.¢ 4.0 $5.0 88.0 36 2,188 11.3 1,076 1,836 316
3R ns 18 LR &N 363 2.1 1,391 2,311 411
- 18.7 136 169 271 782 $,860 62.3 1,942 3,102 782
b 56.9 192 2640 384 895 8,110 101.3 2,395 3,795 395
a2 94.3 130 e13 660 2,040 10,360 140.3 3,680 5,320 2,040
i3 126 434 543 268 2,200 12,610 179.3 4,080 5,960 &,200
s 189 662 828 1,320 2,420 14,860 216.3 4,540 6,660 2,620
€2 34 820 1,020 1,840 4,520 17,110 282.3 6,880 9,240 4,520
5 232 1,160 1,450 2,320 5. 760 19,360  296.3 8,360 10,960 5,760
b4 %6 1,3%0 1,730 2,710 6,860 21,610 335.3 9,700 12,540 6,860
84 619 2,170 2,710 &,330 9,150 26,110 413.3 12,470 15,790 9,150
=4 911 3,199 3,990 6380 11,400 30,610  491.3 15,200 19,000 11,400
',_'.T'.' liced SST or TTE liced {iberglass.
N
*a3°8 & TYPE 92CC-A/B TUASUE CCEFTICIZINTS ~ CLASS 3
AcSelect: one Sushiae “at i) 3 Seiect Sea..na T#pe at Angie)
23w by § 4 urapnite Sane, A3iusian.e ¢ .° Nilatavie o J°
3138 Liged Fillea 8ronze Alicy {Sciect Une) 0%
p< R hd Bronze 6 B8 8, 3: akaer “Liestomers’ Viton g0°
- 0.274 0.960 1.20 1.92 67.2 T3 1.6 227.2 387.2 67.2
3 3.429 1.50 1.68 3.00 63.0 128 1.9 263 469 $3.0
- 9.6%0 2.1 2.63 4.20 §7.8 197 1.3 309.8 §49.8 £5.8
s 1.43 459 6.23 9.98 1 13 23 &3l 751 111
- 2.80 9 81 12.3 19.6 156 u69 3.2 556 356 156
o+ 5 11 V.4 18 0 28 3 163 £ . T % 1,123 163
te §.17 21.6 27.0 «3.2 229 389 5.0 789 1,289 229
- 3.06 28.2 5.3 56.4 262 1,212 6.6 852 1,462 262
s 2.9 821 $2.1 8% 2 1c8 1,603 8.1 aes 1,663 108
r§§7 is.7 $1.% LI 102 Jos 2,:83 i3 1,124 1,586 It
S 3e.5 86 ) 108 1 §2 1,63 2.} 1,4al 2,261 s
s a4 169 Xre 119 56 £.360 52.) 2,356 ) 16 856
=3 53,6 260 ALb) “80 1,119 8,130 101.3 2,510 3,910 L0
s 113 196 9% 192 2,160 10,2% 1%0.3 1,200 5,440 2,160
1 ‘a3 $21 851 1,040 2.Y29 12.610 %9 .9 s 200 5,080 1,229
2 1% 969 1,550 3,500 14,860  218.3 $,580 7,800 3,580
74 959 1,200 1,90 4,600 .10 - 35%.3 7,020 9,380 4,660
> 'R 1,320 1,660 2,650 $,100 19,350 295 1 3 300 11,100 $,200
S 51 1,580 1,970 3,160 7,000 21,810 335.) 9,820 12,680 7,000
699 2,450 3,000 4,89 9.310 6,110 &13.3 12,630 15,950 9,310
1,033 1,610 £,810 7,310 11,000 30,610 4713 15,860 18,600 11,600




 Disc S aft Torque Factor C (Select One Angle)
veive Type Dia.
Size Flow [Shalt
3a. Direction Class) ¢* 10 b{1hd 30° Lo® 50° 60° 70° 80%-90°
. Cast-Flat All 0 10.3 21.0 33.0 12.0 129 245 495 163
. Cast=-Hub ALl 0 15.4 318 R 108 194 168 742 1140
b 1/5 |2) 0 16.3 29.0 29.0 9.0 LB 144 323 392
' ‘ 112131 © 16.2 7.8 7.8 7.8 65.0 139 276 313
14 Plate 135 j6] O 16.3 29.0 29.0 29.0 64.8 13+ 239 280
-~ 21(8) o 16.4 28.2 8.2 28.2 65.8 134 216 254
2216 o 16.5 28.2 28.2 8.2 65.8 113 151 177
3171 o 16.4 283 28.3 28.3 65.8 94,1 120 146
Cast-Flat  All 0 15.0 31.0 51.0 108 195 370 750 1,160
Cast-Hub All 0 22.% 469 6.8 162 292 §55 1,120 1,740
1ie (2l o 26.7 42.3 42.3 62.3 9.0 224 515 627
rw213l o 2.8 6206 42.6 62.6 99.3 220 478 512
16 Plate 136 (6] O 24.7 62.3 42.3 6.3 93.0 210 402 472
2150 o 25.1 2.9 42.9 42.9 100 207 365 426
212160 0 25.1 62.9 62.9 62.9 100 201 308 388
3] o 28.1 42 9 62.9 &2, 100 154 201 216
Cast-Flat  All 0 22.0 5.0 13.0 156 282 535 1,08¢ 1,710
Cast-Mub Al ) 33.0 67.5 110 224 23 802 1,620 2.560
1221 o 3.3 $8.8 58.8 $8.8 136 318 720 892
s B VRN G TR 3.4 58.9 58.9 8.9 137 299 627 750
Plate 214 o 36.3 58.8 58.8 58.8 136 290 535 630
. 22181 o 36.4 $8.9 8.9 $8.9 137 279 4852 529
316 o 3.4 58.8 58.8 $8.8 128 260 373 452
3 1/2 171 9 3.6 58 8 3.3 8.8 137 206 260 129
Cast-Flat  All 0 32.0 61.0 99.9 210 181 129 1,460 2,310
Cast=Hud atl 3 w8 9 91.% 143 118 72 1,080 2,190 1,450
y v 2021 o 48.0 82.0 82.0 82.0 191 438 1,030 1,289
134 12 2 8.9 82.) 82.3 82.3 193 425 920 3,538
] Plate 2161 0 48.0 82.0 2.9 22.0 91 «i3 857 1,220
2172 1(8) o “7.9 82.) 32.3 82.3 32 198 628 393
36l o “7.9 $2.) 2.3 2.3 92 184 583 678
3172111 9 47.9 2.3 22 1 82.3 112 129 453 534
Cast-Flat ALl 0 3.0 106 @_ )I73 29-03 ool 91260 1550 0.
Cast-Hub  All 5 795 159 260 €52 1,200 1.500 3,820 6,080
1 375 (21 0 ‘85,0 146 146 146 140 783 1,910 2,610
2131 o 85.¢ 146 ieb 156 350 166 1,720 2,100
- Plate 2 1/2 |&) 0 8%.90 146 146 146 120 730 1,70 1,720
351 o 85.2 146 146 146 % 106 1,200 1,50
3 172 6] 0 85.2 146 ) 1+6 % | 282 1,070  Bdey -
& 1 0 8.3 146 146 a6 o 621 876 1.258
Cast-Flat Ayl 0 10% 231 Jau T3 0 2,529 5,290
Cast=¥ub A1) ¢ 145 116 $16 170 s 139 1,720 b T s isp
212 o 171 293 LS} 293 330 1,580 1,980 §,223
| 21100 o 171 291 93 ) i2 1,680 3 810 5..29
E:: Plate (<&} o 1 293 293 293 140 1,510 3,260 3.3
s o 1 ) 293 293 313 1,430 2,830 2,2
‘sl o 1 9 293 293 333 1,290 2,270 2,630
L 4 171 291 293 203 1k 1,310 2.100 2,550
e 5.






Section 2A.
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T-Ring !laterful: Adjustable-All CExcept TFE(U
Inflatible-All Except TFE(!) and viton(2)

Type 9200-Flow Against llub Side of Disc (Continued)
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YOKE ARM SPEING PRESSURE PRESSURE PRESSURE PRESSURE
ANGLE TORQUE TORQUE tORQUE TORQUL TORGUE
(deorees) (in 1ID) 70)psi 80)psi 100)psa

10060 16543 20286

8687 10508 13222 15937

2149 . 12504
8955 11126
8726 11036 15345
93 12157 14933

11033 14328 18822




