1-2."1 Ma:.’- S!n;f-!

White Mams, New York 10601

914 681.6800

» NewvﬂkaDWEI' J ff'?'!.lm ga\-mj.‘: AL
& Authority St

May 3, 1985
JPN-85-40

Director of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Attention: Mr. Domenic B. Vassallo, Chief
Operating Reactors Branch No. 2
Division of Licensing

Subject: James A. FitzPatrick Nuclear Power Plant
Docket No. 50-333

Containment Vent and Purge Valve Operability

References: 1. NRC letter, D.B. Vassallo to J.P. Bayne,
dated January 13, 1984, same subject.

2. NYPA letter, J.P. Bayne to D.B. Vassallo
(NRC), dated February 24, 1984 (JPN-84-14),
same subject.

3. NYPA letter, J.P. Bayne to D.B. Vassallo
(NRC), dated June 14, 1984 (JPN-84-35),
same subject.

4. NRC letter, D.G. Eisenhut to J.P. Bayne,
dated October 9, 1984, same subject.

5. NYPA letter, C.A. McNeill, Jr. to
D.B. Vassallo, dated November 26, 1984
(JPN-84-74), same subject.

Dear Sir:

In Reference 1, the NRC requested information regarding the oper-
ability of the FitzPatrick plant containment vent and purge valves
under design basis accident (DBA) conditions. The Authority
provided this information in References 2 and 3.

In Reference 4, the NRC requested additional information to complete
its review of the FitzPatrick vent and purge valves.

In response to this request, the Authority submitted result:s of
detailed calculations for the subject valves (Reference 5). These
results demonstrated that the valves and actuators are operable
under DBA conditions, taking into account the effect of increased
dynamic loads resulting from upstream elbows or other fittings.
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Enclosed with this letter are the complete detailed calculations
(Attachment A).

These calculations have been revised to correct the data for spring
torque versus valve opening angles as shown on pages 10, 11, 17 and
18 of Attachment A. The changes are based on discussions with the

NRC staff in a meeting held on January 28, 1985 at Bethesda. These
changes do not alter the conclusions stated above.

This submittal also includes a copy of the seismic analysis
(Attachment B), which was performed by Fisher Controls Company, for
these valves. This analysis demonstrates that the etresses, due to
the combination of operating, seismic and dead weight loads, are
below the allowable values for the valve assemblies including the
mounting hardware. The results of this analysis are also valid in
the circumstances where an upstream fitting causes an increase in
the dynamic operating loads. In these cases, the valves have been
modified to restrict the maximum angle of opening. This restriction
reduces the dynamic operating loads and thereby compensates for
increases in the loads caused by upstream fittings. As a result,
the total dynamic operating load is less than the original design
operating load; and the calculations (Attachment B) remain valid.

Based on this submittal, the Authority considers this issue closed
for the FitzPatrick plant.

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

Very truly yours,

P
o g g L T P
Jﬁ“k.)nfyhe1

‘First Executive Vice President

Chief Operations Officer

Enc.

cc: Office of the Resident Inspector
U.S. Nuclear Regulatory Commission
P.O. Box 136
Lycoming, New York 13093
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APPENDIX

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

Derivation of Formulas

CFG 40B-10

PAGE-23
JANUARY 1973

ficient of friction (friction torque factor), the shaft size
Mdmmb-h—dmfm'lowaa-ZMD
and the actual pressure drop. Dynamic torque is 8 function
of the valve size and disc opening (dynamic torque factor)
and the sctual or effective pressure drop whichever is .
smaller. From these factors the following equations are
derived:

The general formula for butterfly valve torque is: -
T“T"Tp’Tu’T"Td T' ® ‘FTF’ (soﬂ) ‘A'“Ic.’ )

where. 4 APycio® Whichever
Ty = Total torque Ta = (DTF) or is
T¢ = Friction torque APgr1a®  smaller
Tp = Packing torque
Ty = Unbalance torque where:

Ts = Seating torque

: FTF = Friction Torque Factor
T4 = Dynamic torque

SDR = Shaft Dismeter Ratio
AP, ..o = Actual Pressure Drop at Angle o®
DTF = Dynamic Torque Factor

‘APgr1.a® = Effective Pressure Drop at Angle a®

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

The general equation can now be written:

A’.c“. *M
Ty* (FTF)SOR)AP,1q% + Tp+ Ty ¢ Ty + (DTF) or "
> A’."C. smaller
. ) where:
(FTF) (SDR) = A
DTF = C
and for
Types 7600, 7600°, 7700 and 7800 Types 9100 and 9500
Tp‘.; Tu.T‘.o T,OT.-B;T.,-O
Types 8200 and 8300 Tmm

?p‘Tu..,T..o T,’?u’T...

thus, in each case

TOYAL-TORQUE (IN-LBS secl e o -
L (IN-LBS) = A (APyera®) + B + o
(8Pscra APyi1a° smaller

* NOTE -~ ThndmlMTypc?M;swdnmnwnmmnnowdmmnmoulummmtmn.

Wﬂtwhmluddwo.nmldhswmdMMmmumvaNmNMﬂnunMomﬂmw
component at closed angles.

Additional Comments

Note that the tables give values for “B" st 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.

A value of 2ero is given for “C* for all vaive types at 0°

since dynamic torque is present only at angles of 10° or
more.
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9200 & 9280 BUTTERFLY VALVE TORQUE DETERMINATION

Introduction: Use the following procedure anstgﬁlcs to determine actuator

A : torque required for 4-inch through 72-inch 9200 and 9280
<, lcrics valves. "
o» )
Warning: This procedure does not consider mechanically adjustable, non-
inflatable Type 9200 with TFE, seat 0°, see Table 23.
Butterfly valve torque is ;Etnally the sum of a number of torque
components. To avoid confusion, a number of these have been com-
bined and a oumber of calculations have been performed in advacce.
Thus, the following formulas are used in torque determination.
: The various torque components and the process of simplification
are explained fully in the appendix.
Necessary Equations: 'Ei
. ———————
° -
® Torque @ 0° (in-1bs) = AAP_, . ec * B * By + By OP 008t
Where A, B, 'l' 'z! = tabulated coefficients
& east * sbutoff pressure drop o~
For inflatable seal, ll & '2 = 0.
. Torque @ a® (in-lbs) ',AA’ACT-Q‘ + B+ CAPpoy g0

Where A, B, C = Tabulated coefficients

A'I’M:‘l'-cl‘

A’DYN-c‘ = Dynamic pressure drop at angle a° /

= Actual pressure drop at angle a°

Procedure:
1. Detcrmine shaft class.

. Using Table 1, determine the shaft class by valve size and shaft

diameter.
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" .... | e —
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T ased shing fat’ (Select ling Type or Angle)
ey M caphite - _.azztbﬁ.‘f:f:!; siaple
© *Size  Lined Filled Bronze Alley i ect One -
*Ta. “ Bronze v ., L “Other Elastomers Tten 20°
T 0.299 0.800 . 1.00 1.60 52.2 ” L6 212.2 2.2 $2.2
5 0.387 1.2% 1.56 2.50 %60 138, 1.9 254 454 $4.0
[ 0.%00 178 2.19 3.50 568 197 2.2 296.8 534 8 56 8
" 1.07 3.15 4.69 7.%0 76.0 313 2.3 396 716 76.0
16 2.24 7.85 15.7 116 *1] 3.2 $16 916 116
a2 3.29 11.% 23.0 123 66% 4.1 603 1,083 123
1" 3.4 8.0 %%.0 185 (11 5.0 715 1,268 185
16 n 2.8 47.0 198 1,212 6.6 808 1,618 198
A8 10.3 3.0 72.0 260 1,60) 8.1 940 1,620 260
20 12.¢6 4.0 88.0 E 2,188° 11.3 1,076 1,826 36
2 .4 5.8 151 3,634 241 1,391 2,31 471
0w 16 an 82 5860 2. 1,942 3,102 "
2 56.9 192 260 386 995 8,110 101.) 2,398 3,795 995
42 9.3 330 ‘413 660 2,040 10,360 160.3 3,680 $,320 2,040
R 434 563 868 2,200 12,610 179.3 4 080 $ 460 ,200
84 19 662 828 1,320 2,420 14,860 218.) 4,560 6,660 2,420
60 23 820 1,020 1,840 4,520 17,110 287.3 6,880 9,240 4,520
L) 132 1,160 1,450 2,320 §.760 19,360 296.) 8,360 10,960 $,760
i 396 1,39 1,713 2,770 6,860 21,610 335.) 9,700 12,540 6,860
. 619 2,170 2,noe 4,330 9,150 26,110 413.3 12,470 15,790 9,150
. 911 3,190 3,990 6180 11,400 30,610 491.3 __15,200 19,000 11,600
'c:'lt lioed $ST or TTE lined fiberglass.
TABLE & TYPE 9200+A/8 TURQUE COEFFICIENTS - CLASS J
R T T - T O L — :Z..%“.)r =
‘ ::“ 2‘.“ ::::: — :“" [} .1 lz Ti'c: ."c[‘humu" Viton 90°
¢ 0.274 0.960 1.20 1.92 6.2 79 1.6 227.2 .2 612
S 0.429 1.50 1.08 3.00 6.0 138 1.9 269 69 69.0
. 0.620 2.10 2.62 4.20 6.8 197 2.2 209.8 349.8 49.8
. 1.43 4.9 6.23 9.9 m m 2.5 o "1 1!
.10 2.0 LR} 12.3 19.6 156 469 3.2 956 956 16
12 411 16.4 18.0 8.8 16) 66 &) 643 1,122 163
0 6.17 1.6 1.0 43.2 229 [1}] 5.0 759 1,289 229
16 8.06 M2 .3 86.4 262 1,212 6.6 852 1,662 2
A8 12.0 62.1 5.2 86 2 308 1,603 8.1 LLE] 1,668 308
20 16,7 $1.8% 6.4 103 Ik 2,188 113 1,126 1,886 364
2% 26.6 861 108 172 $21 3,60 261 1,461 2,361 s21
20 LR 169 212 239 896 3,860 6223 2,056 3.216 896
3 68.6 240 300 «80 1,110 8,110 101.3 2,510 3,910 1,110
¥} 13 396 49 192 2,160 10,360 140.) 3,800 5,640 2,160
8 169 21 651 1,040 2,229 12,610 1792 4,200 6,080 2.220
i) 121 ”% 969 1,5%0 3,500 14,860 2182 $,680 7,800 3,560
e 959 1,200 1,920 4. 600 17,110 2573 7,020 9,180 4,660
0o bRl 1,020 1,660 1,050 $,700 19,360 2962 8,400 11,100 $,900
n 851 1,580 1,970 3,160 7,000 21,610 33%) 9,860 12,680 7,000
s 699 2,4%0 3,060 4,87 9.310 26,110 413 12,630 15,9%0 9,310
Se 1,000 3,610 6,810 7,210 11,000 30,610 6713 16,8¢C0 18,600 11,600
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..v.‘l" ‘:;: :.‘.:u .Tonu Factor C (Select One Angle) P" = &- 4 ,
. Saze Flow ‘3:0“ 0* 10* 200 10° “0* s0® 60° 10° 80°-90°
. Cast-Flat  All 0 10.3 21.0 3.0 2.0 129 248 495 763
o CostcMd ML) 0 19.4 8 9.5 08 19 %68 162 1140
Pl o 16.3 29.0 29.0 29.0 64.8 164 ” 392
e . r i o 16.2 2.8 27.8 27.8 5.0 139 276 3l
" Plate L6l 0 16.3 29.0 29.0 29.0 64.8 134 239 280
» 2180 o 16.4 8.2 28.2 28.2 65.8 134 216 254
' 22160 O 16.5 28.2 2.2 8.2 5.8 13 151 1
b L) 16.4 28.3 28.3 8.3 65.8 94.1 120 144
Cast-Flat  All 0 15.0 3.0 51.0 108 195 370 750 1,160
_Cast-Mub ALl & a4 4.3 76.5 162 292 $58 1,120 1,740
Peal o 2.7 42.3 42.3 4.3 99.0 224 515 627
T2 o 2.8 426 42.6 42.6 99.3 220 478 8712
16 Plate B 2.7 42.3 42.3 42.3 99.0 210 «02 472
2151 o 25.1 2.9 42.9 4.9 100 207 365 426
212161 o 25.1 2.9 62.9 42.9 100 201 308 388
. 201 0 25.1 429 62.9 42.9 100 154 201 236
CasteFlat Al [ 22.0 .0 1.0 156w $3s,  1,08¢ 1,110
: Cast-Mud Al 0 3.0 673 110 236 623 802 1,620 2,360
’ P Va2 o 3%.3 s8.8 58.8 58.8 136 s 120 892
1" 1 We (3 0 3.4 58.9 58.9 58.9 17 299 627 1%0
Plate 216) 0 3.3 58.8 s8.8 58.8 136 290 838 630
" 228l o 3.4 5.9 589 8.9 13 279 452 529
38l o 3.4 5.8 s8.8 8.8 . 18 260 m 42
: 3yaqn o 2.4 388 58.8 58.8 137 206 260 309
O Cast-Flat Al 0 32.0 61.0 99.0 210 w120 1,460 2,310
R 7 TT T O— 0 480 91.% 148 218 $12 1,080 2,190 3,460
IR LI 8.0 82.0 2.0 82.0 191 438 1,030 1,280
TN F 8.0 2. 82.3 02.3 193 628 920 1,110
20 Plate 214) O 4.0 2.0 82.0 82.0 91 “18 837 1,020
22180 o 47.9 82.) 82.3 82.3 192 198 688 803
36 o 4r.9 8.3
5 j1211 0 47.9 2.
: Cast-Flat ALl 0 $3.0 . 106
Cast-bub ALl 0 9.8 159
- L3/ (2] 0 ‘830 166 166 e+ o0 V18 1,910 2,810
2131 o 5.0 166 166 146 340 766 1,730 2,100
" 24 Plate 212140 0 85.0 166 {0 146 340 130 1,470 1,720
318 0 5.2 146 146 166 b ) 706 1,300 1,540
v IR R 8.2 1w b 146 %1 682 1,070 1,270
417 0 85.2 146 166 146 341 621 876 1,040
Cast-Flat  All 0 108 m el 134 1,100 2,520 $,090 8,050
Caste-Mub  All 0 138 16 516 1,100 2,190 3,780 7,640 12,190
2121 o i %) 29 93 80 1,580 3,980 $,200
a2 e mn m 1} 29 TH /1,480 3,510 4,320
20 Plate 3161 0 1" %) 293 9 440 1,510 3,240 3,720
avas o i M 293 293 i) 1,480 2,830 2,220
“16) 0 m " 29 93 ) 1,290 2,270 2,680
ey qn o In 29 293 29) 1i4 L0 3.100 2.590

sidil



STANDARD SHAFT DINETERS ATTack BT

g TABLE §. SHAFT DIAMETERS (ISCHES) FOR TYPE 9200 paus & 8
. Valve
Size
. In Shaft 2 3 . Y 6 ]
. —0 -
Yy ] ‘ /8 ) 1 1 /4 . s
5 5/8 ) 1 1174 . o
’ A S8 e e 112 -
N ' e ) 114 V2 ) .
10 3 1 11/ 112 134 2 2112
12 1 IRV V2 S 11 2 ___hala
1 1 W4 R E 2 212 3
T VM6 Y2 LY 2 212 3 |
s L2 s 22 3 32 |
20 R E D 2 1112 3 3a . |
— 2 et NN e 3112 A
. 30 2 202 2 312 ‘ 612
. % 2 2112 ) 312 - 412
' ¥ 1112 3 312 4 412 s
. - R —N 31/2 ) BT -
56 3 312 ‘. PR 77 B s 1/2
0 3 3112 4 412 s $ 112
- and ) A2 s s - I—1 1
n 312 4 6172 s 5 1/2 [
M 4 412 s s 1/2 6 612
o~ 9% 6172 3 s 12 . ¢z 2
N’
TaaLL 2 EFTECTINT PRESSURE DROP TABLE 2
T of of e of
_Dlae s =P M 7 — W 1 1
Lase tiquid  YMiceeo* 0.370, 0.730P,  0.500P,  0.690P,  0.650P,  0.450P,  0.390F, 0.350¢,
]
o Gas O 00 Yoer100  0.3000 2500 : . 40P
Place biquid  Macr-oe 0.700¢, £.700P,  0.700P,  ©0.700P,  0.670P, ~ .600P,  0.500F, 0.4508
i _Cas O ci-00 0 2000 . 2 / o900,

NOTL 'l ® Upstresm pressure (pais) st the indicated sugle of opening (a*).




Section 2A. Type 9200-Flow Agains

T-Ring llaterial: Adjustable~All Except rell)

ATThCHMENT | PauE = b

Inflatible~All Except 'm.(l) anc Vuon(z)
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¢t Nlub Side of Disc (Continued)
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LIS R _ UTERATURE ORDER FORM . 1628
ATT chneny #, PAEET T pate /-5 8¢
Hori? R
SHIP ORDER TO: COMPANY
ADDRESS /D Main St.
oty white Plain s sTaTe Mew Hork 20 10601
TELEPHONE _
ATTN: T n f1c L
SPECIAL SHIPPING INSTRUCTIONS {
cad 7330 -5LEo

THIS SECTION FOR GH-BETTIS OFFICE USE ONLY

DATE RECEIVED ' DATE SHIPPED
FULL ORDER SHIPPED [ METHOD OF SHIPMENT
PARTIAL ORDER SHIPPED O

CATALOGS AD REPRINTS
Catalog Gas/Hydraulic Seres
g Price Book ] HD-Series
BULLETINS CB-Seres
10 20-1  Robotarm Story An Introduction To SERVICE INSTRUCTIONS

Valve Actuation
10 00-1 Valve Actuaior Selection Guide
10101 Valve Actuator Composite Bulletin
10 30-1  Actuator Cantrol Systems

30.00-2 HD-Service Instructions
60 00-2 Gas/Mydraulic Installation Instructions

1000-2 Operation. Storage. & Maintenance Instructions
For Rotary Valve Actuators

16.00-1 QT-Series - 20.00-2 Maintenance And Operating Instructions
20.00-1 CB-Series Pneumatic Actuators Models CB. CBL. And CB-SR
30.00-1  Heavy Duty Product Series . 90.00-2 Bettiswitch Operating Instructions - Model SR
Paumstic Astuston ot 90.10-2 Bettiswitch Operating Instructions - Model 3R
e Rieh Areg Finien Sevive . 90.20-2 Mydraulc Control System - M4 And MAA-10
80.00-1 Heavy Duty Product Series 90 60-2 PMV Service Inst
Hydraulic Actuators
60 00-1  High Pressure Gas/Hydraulic Actuator BINDERS & DIVIDERS
o 70.00-1  Linear Actuator . 17 General Sales (Binder, Only)
N/A B0 00-1 C-Senes Electric 17 Price Book (Binder Only)
N/A B0 10-1 Elga/C-Seres Electric Set of Product Dividers
WS T S SOUND/SLIDE PROGRAMS
SALES DATA SHEETS . Valve Actuation - Meeting The Challenge
15107 GT-Series CB-Seres
2010-1 CR-Senes Rack And Pinion Actuators — Gas/Mydraulic
30101 Submersible Mydraulic Actuators . Heavy Duty Product Lines
90 10-1  Bettiswitch GT-Seres
90 20-1  MHydrauke Manual Overrides —— Accessories B Service
80 301 Gas/Hydraulic Ovdmnq Information OTH!' iy

—— 90 40-1  T-Series Mydraulic (5000 PSI Rated)
e 90.60-1 TR B TRQ Series Actuators
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ATTabpievT #) face ¥ &

<S PR Az @EBOPsE
OPEN o '3’{,700 RRrRear )I/?OO
e 18,4 20 /0’560
w20 /%, 600 % 50
s 1 12260 9,580
“o 10990 9 740
50 10,370 20,360
¢ / 0,260 ", 600
0 16,620 ° 13,7 20
€0 I Ae0 /e ,560
; CLuseD v 2900 T up 24600
F3% R 100
oPenN CF 31,000 DReax /5500
10 227210 /3,200
20 | 7420 12,78 0C
30 14780 /2,24 ¢
| 0 /3,260 12,450
, S0 /12, 45¢ )32 0
60 12,350 /4 FE _
gl /12,780 /7480
) 80 3, 8O0 22,210
Cwxp 7 15,600 Cwub 3 1,000

beeey A, /s
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71107 O1 JLDRNUCO DBA LDR NOMINAL INITIAL CONT. CONDS. - SAFE BRK FLOW CASE & | 082384 1206.6 PAGE 14
RUN NUMBER LDRNUCOD 1
M3CIPTOS FITZPATRICK RECIRC BREAK SAFE HEM BRK FLOW - PEAK D.W. PRESSURE
TINE LUMPED DW CONTAIN. P VESSEL PRE LUMPED CONTAIN. T TEMP. LIQ. S P. TEMP. VENT FLOW VENT FLOW VENT FLOW
PRESS, PSIA RES. PSIA SSURE PSIA DW TEMP F EMP. F VESSEL F F AIR LB/S VAPOR LB/S LIO LB/S
18
0. " 31.650F O1 1.485E O' 1.020€ 03 1.3%0€ 02 7.000E 01 S.470E 02 7.000E 01 O. 0. 0.
ssssx REVERSE (UP) FLOW ENCOUNTERED IN WEIR. sssxss
0.0019531 1.614E O1 1.485€ O' 1.020€E 03 1.161E 02 7.000€ OV S.470E 02 7.000E 01 O. 0. 0.
ssxsx REVERSE (UP) FLOW ENCOUNTERED IN WEIR. sssss
ssxss REVERSE (UP) FLOW ENCOUNTERED IN WEIR. sssax
0.0039063 1.578E O 1.485E O! 1.020€E 03 9.775E 0! 7.000E 0! S.470E 02 7.000E 01 O. 0. 0.
sssss REVERSE (UP) FLOW ENCOUNTERED IN WEIR., sssass
ssssx REVERSE (UP) FLOW ENCOUNTERED IN WEIR. sssasx
0.0050594 1.S82E O1 1 .485€ 01! 1.020€E 03 9.673E 01 7.000E 01 S.470£ 02 7.000E OV O. 0. 0.
sssss REVERSE (UP) FLOW ENCOUNTERED IN WEIR. sazxss
sxass  REVERSE (UP) FLOW ENCOUNTERED IN WEIR, ssxas
0.0078125 1.896E O' 1.465E O1 1.020E 03 9.922€ 0! 7.000E OV S.470E 02 7.000E OV O. 0. 0.
ssssx REVERSE (UP) FLOW CENCOUNTERED IN WEIR., sssss
ssxxx REVERSE (UP) FLOW ENCOUNTERED IN WEIR. sssx»
0.0097656 1.609E O1 1.485E O1 1.020€E 03 1.01SE 02 7.000E O! S .470€ 02 7.000E O1 O. 0. 0.
ssxsx REVERSE—IUP) FLOW ENCOUNTERED IN WEIR., sssae
ssxsx  REVERSE (UP) FLOW ENCOUNTERED IN WEIiR. sssss
0.0117188 1.621E O1 1.485€ 0! 1.020€E 03 1.036E 02 7.000E O1 S.470€ 02 7.000E 01 O. 0. 0.
ssxss RFEVERSE (UP) FLOW ENCOUNTERED IN WEIR., szasxs
sseze REVERSE (UP) FLOW ENCOUNTERED IN WEIR. sssss
0.0136719 1.633E O1 1.485SE O! 1.020€E O3 1.0S8E 02 7.000€ 01 S . 470E 02 7.000E OV O. 0. 0.
sxsss REVERSE (UP) FLOW ENCOUNTERED IN WEIR. sszxss
ssxss REVERSE (UP) FLOW ENCOUNTERED IN WEIR. wssasx
0.0196250 1.645E O 1 .48SE O! 1.020€ 03 1.077E 02 7.000E 0! S.470E 02 7.000E O' O. 0. 0.
sxsss REVERSE (UP) FLOW ENCOUNTERED IN WEIR. ssuxss
saxsx REVERSE (UP) FLOW ENCOUNTERED IN WEIR. szaz»
0.0175781 1.6S7E O1 1.46SE O! 1.020€ 03 1.096E 02 7.000€ 01! $S.470E 02 7.000E OV O. 0. 0.
ssxss REVERSE (UP) FLOW ENCOUNTERED IN WEIR, sszsesw
ssxss REVERSE (UP) FLOW ENCOUNTERED IN WEIR. saszss
0.0195313 1.669E O! 1.485E O1! 1.020E 03 1.114E 02 7.000E O! S . 470€E 02 7.000E 01 O. 0. 0.
ssszs REVERSE (UP) FLOW ENCOUNTERED IN WEIR, s=sssss
sxxsr REVERSE (UP) FLOW ENCOUNTERED IN WEIR. ssasx
0.0214844 1 . 6B0E O1! 1.485E O1! Y.020€ 03 1.131€E 02 7.000E O! S .470E 02 7.000E 01 O. 0. 0.
ssass REVERSE (UP) FLOW ENCOUNTERED IN WEIR. sssss
ssxsx REVERSE (UP) FLOW ENCOUNTERED IN WEIR. ssas»
0.0234375 1.691E 01! 1.485€E O1 1.020E O3 1.3148E 02 7.000E O1 S .470€ 02 7.000£ OV O. 0. 0.
sssxx REVERSE (UP) FLOW ENCOUNTERED IN WEIR. sssas
sxsss REVERSE (UP) FLOW ENCOUNTERED IN WEIR, ssssa
C.0233906 1.702E O! 1.485SE 01! 1.020€E 03 1.164E 02 7.000E O! S.470E 02 7.000E 01 O. 0. 0.
sxxxx REVERSE (UP) FLOW ENCOUNTERED IN WEIR. sssxss
sssxx REVERSE (UP) FLOW ENCOUNTERED IN WEIR. s=ssza
0.0273438 1 714E O1 1.485E 01 1.020€ 03 1.180E 02 7.000E O1 S.470€ 02 7.000E 01 O. 0. 0.
sssxs REV RSE (UP) FLOW "rCC NTFRED IN WEIR sxsen
ssxsx RLJERSE (UP) FLOW FNCC NTERED IN WEIR snssw
0.0292969 1.72%E O1 1.46SE ! 1.020€E O3 1.195E 02 7.000E O' S .470E 02 7.000E O1' © 0. [+]
sxxss REVIRSE (UP) FLOW ENCO NTERED IN WEIR sxxss
sxzsx REVURSE 'UP) FLOW ENCO NTERED IN WEIR sssxw
0.0312900 1.73%E 01 1. 46SE 1 1.020€E O3 1.209E 02 7.000€E O' S .470€E 02 7.000E OV O 0 0. Q
0.0332031 1.74C% 01 1.4¢SE 1 1.020€ O3 1.223€ 02 7.000E O1 ©S.470€E 02 7.000E O © o .
0.0351963 1.75¢E 01 1. 4¢SE 1 1.020€ 03 1.237¢€ 02 7.000E 01 S.470€E 02 7.000€ O1 O (4] 0. («
0.0371094 1.767E O1 1.465E 1 1.020C 03 1.290€ 02 7.000E O! ©S.470€E 02 7.000E 0V O 0 0.
oo:noczs 1.‘_’7'.'£ 01 1.465€E Y1 1,020 03 t.uﬂgt 7.000E O! ©S.470E 02 7.000E OV © (4] 0.
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"1‘ MATERIAL MATERIAL  SPEC n--a
1 1Ty
-y
L 3 1211330
(A 121133
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Objective

The determining factor in sccu-
retely selecting the most economical
actuator for & butterfly valve is the
torque required to cpen 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

BFV 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 limi-
tations are not exceeded for the specific
valve construction in consideration.

ntroduction

valve. Butterfly valve torque is sctually
APgcta” whichever
TOTAL TORQUE (IN-LBS) = A (APyet o) +B +C or [
A’m‘. smadler
Procedure 4. Select values for A, B and C again,

1. From the sbove table, determine
the effective pressure drop, APetta®,
at the desired maximum angle of
opening.

2. Tumn to the table for the valve
type, class and disc type in consider-
ation.

3. From the table, choose values for
A, B and C according to the character-
istics of the valve in the glosed posi-
tion (0°). Write the equation shown
using the selected values and perform
the simple calculation required. This
determines the required actuator
torque to move the valve disc away

this time according to the character-
istics of the value at the desired maxi-
mum open angle (a°). Write the
equation shown using the new values
and perform the simple calculation
required. This determines the required
sctuator torque (valve torque required)
#t the desired angle of opening.

5. An actustor may now be selected
with either:

a) A constant torque output greater
than the larger of the torques
determined in 3 and 4,

b) A varying w.omput which
equals or exceeds both of the deter-
mined torques at their respective

the sum of a number of torquecompo-
nent. To avoid confusion, a humber
of tiese have been combined and a
number of calculations have been
performed in advance. Thus, each
valve type can be represented with the
sama simple, practical formula shown
below. The various torque components
and the process of simplification are
explained fully in the appendix (Sce
Page 23).

where: A, B, C = Tabulated coefficients

AP 1a” = Actual pressure drop
at angle o’

APyya° = Effective pressure drop
atanglea’

Refer to CFG 40F.20 for Fisher
actuator nelection.

* The effective pressure drop term,
APgyy.a°, orises due to the flow con
ditions near the disc. It is a calculated
velue and will usually vary from the
sctual pressure drop. It may be
described as the pressure drop seen by
the disc in the region of flow which
sftects only the “C” multiplier in the
torque formula. Note that, due to its
nature, the effective pressure drop is
used only at open angles (AP.1.0° =
APyer0°) '

han the actual

from its sest. valve positions.
4 EFFECTIVERRESSURE DROP e
NOTE: P, = Upstresm pressur .'mmmotmmh" TABLE 1
Type of Type of Angle of Disc Opening

” '“ .. ”. n. ’. “. “. ..\ ”. ....
Conventionsl | Ligud APy 0” 05700, 07300, | 05000, | 0.600F, 08500, | 04800, | 0.390P, 0.360°
. 00:10 Gas ».'o. N.‘..‘o‘ °.”| 0-"' 0.2600, l”l O.T. °.‘0| 0.1‘0.
Ligquid 0_10. 0.7009, 07000, | 07000, | 0.700°, 06700, | 0.800°, 0.500P, | 0.A450P,

Fuhiail : Pr——"
Gas AP0’ 0.2600 03800, | 03800, | 0.360°, 0.2680P, | 01800, -| 0.110°, oP

.,
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TYPES 7600 & 7700 CONVENTIONAL DISC -~ CLASS 2

TABLE 3
A (Select One Bushing Mat'l) e C (Select One Angie)
Body T
TFE | TFE | Graph. Nome, | \ieral| Eles
'.‘: Lined | Filled | Filted uq Sear| omer | 0" | 10" | 20" | 30° | 40" | s0° | &' | 70" |80"90°
SST | Acetsl| Bronze Seat
T Bo12] 0. W . 3004 [ 000 | 0013] 0020] 0063] 0100] 0200] 0320
11/4] 0011|0019 | 0,039 | 0.048|0077] 230 o | 0007 | 0013 | 0021 | o046 | 0082| 0156| 0310] 08500
1172|0019/ 0.033| 0.067 | 0.083| 0.133| 230 o | 0010 | 0019! 003 | 0os6| 0118| 04s0| 04s0| 0710
7 |0046|0080] 0160 | 0.200] 0320] 36.0 © ] 0030 | 0070 | 0110] 0230 | 0420] 0800 80| 255
21/2| 0,070/ 0.123| 0.245 | 0.306 | 0.490| 360 0o | ooso | 0130 | 0210| 0es0| 0820| 186 14| 496
3 |0100[/0175| 0350 |0.438] 0.700| 360 o|omo|o2% o030] ommo| 142] 270| ve2| 860
4 |0299|0400] 0800 | 100| 160] 500 0 ] 0270 | 0540 | 0B70| 185| 340| 640 129]| 204
s |o3sr(oe2s| 126 | 186| 280|500 o|osoo| 110| 17| 360| eso| 125 w1| 2398
6 [osoolosrs| 178 | 219] 3s0|s00 o |o%0o| 80| 200] 630] na| 28| a3s
8 [ 1071 188] 375 | 4o 750/ 650 | o o] 20| 43| 100] wo| 20| s0 103 'gg
10 | 224| 393| 785 | 981 157] 100 o| 4w | 84| 140]| 20| s30 wol 201 3
12 | 320 s98| n1s | 1aa| 230/ 100 i o| 7220| vo0| 20| s00] w10 173 M6 548
74 | 514] 000] 80 | 2256] 60| 140 » 0| W3] 220]| 330] 720 120 245 495 763
6 | 6711 18| 235 | 204)| 470/ 0| & | O | 50| MO S10| 108 195 | 370 70| 1160
18 | 13| 80| 0| as0| 720] 184 0| 220 es0]| 7230] 1% 22| s3as| 1080 1710
20 | 126] 220] 440 | s50] 880 184 ! o| 0] &0 ewo| 20 » 7120] 40| 2310
24 | 216) 78| 755 | gaa| 161) 22| §¢ o | sio0 106 1723 2e8 67| 1260| 2850| 40s0
30 | 387 28| 136 | 168 221| 282 0 108 21 34| 734| 1230]| 2820]| s0c0| B80SO
36 | 549] 960| 192 | 240] 384l 282 0 179 | w0 | e8s| 10| 2260| azmo| s&n| 13700
a7 | »43] ws| 230 | «13] ee0| 96 0 27| 67| 93| 2000| 3620| 6860 | 138¢)| 22,000
a8 | 124] 217| 434 | sa3| e8| 296 0 433 | 871 | 0| 30| sas0 10300 | 20800 33100
54 | 189] 33v| 662 | 828] 1320] 520 0 620 | 1250 | 2020 | 4320 | 7820 | 14800 | 29.900] 47,400
60 | 234| a0 820 | 1020 1640| 520 0 885 | 1720 | 2790 | 5960 | 10800 | 20400 | 41,200| 68400
66 | 332| s81| 1160 | ves0| 2320| 660 o | 1neo | 2300 | 3730 | 8000 | 14,400 | 27,400 | 85.200| 87,400
72 | 396] 693] 1390 | 1730| 2770| 660 0 | 1490 | 3000 | 4860 | 10,400 | 18,800 | 36,600 | 71,20)] 114,000
84 | 19| 1080| 2170 | 2770| 4330| 800 0| 230 | 4770 | 7630 | 16,700 | 30,000 | 67,200 | 114,000 | 181,000
96 | _911] 1600] 3190 | 3990] 6380] 800 3570 | 7140 | 10,400 | 25,000 | 45,000 | 85,700 | 171,000 ] 272,000
A'..'... whichever
TOTAL TORQUE (IN-LBS) = A (AP o) *B+ C or i
APysr.a®  smaller
TABLE 4 TYPES 7600 & 7700 FISHTAIL-CLASS 2
A (Setect One Bushing Mat'l) 8 C (Setect One Angie)
“' YFE | TFE | Graph. l-.“ Elas 20’
in | Lined | Fitted | Fitted Attoy [ o | tomer | 0" | 40° %0’ 80 80’ 7" | 8090’
85T |Acerel | Bronze e Sae 40
2 |ooss[ooeo| 0160 [0.200]0.320] 360 o | ooso 0100 0210 0300 0.360 0430
21/2 |0070|0123| 0245 |0.306 |0 490| 36.0 o | o120 0190 0 440 0 660 0840 1.0
3 |ovoolo17s| 0350 |04 |0 700| 360 o | o0 0.320 0 760 1.22 1 80 192
4 |0299/0400] 0800 | Y00| 180 500 0 | 0480 0.770 179 362 5.26 621
s loasrloezs| 128 | 186| 280|800 o | osso 150 350 1.2% 125 159
6 |osoolosrs| 178 | 219| 3so|s00 0 161 2,60 608 13.2 2.2 324
8 | 107] 188] 275 | ae0| 760] 660 P 0 358 614 143 207 815 721
10 | 224 3903 788 | 98| 17| 100 0 700 120 »0 620 132 153 1
12 | 20| s8] 16| 1aa]| 230| 100 ‘ 0 RENY 210 48 3 168 242 294
14 | 614] 900 w0 | 226| 60| 140] = 0 163 290 64N 144 323 292
6 (67| 118 208 | 4| 470 40| ¢ 0 247 423 990 24 515 627
W | 1w03| wo| o | 0| 720| 18a 0 343 58 A 136 218 720 892
20 | 126] 220] 440 | 560| BB 0O| 184 ! 0 40 820 191 am 100 1280
24 | 18] 78] s | sea| ' 222 [ 0 50 148 40 %3 1910 2410
2 | ®W7| 678] 136 | e8| 1| 2| 0 " PUE] 680 1880 §200
3 | 40| 980]| 192 | 240 ) 01 516 1200 20 7120 2600
42 | 43| e8| 330 | 13| es0| e 0 ana (5] 1920 480 | 11500 18,500
a8 | 124] 217! a3a | sa3| wes| e 0 7% 1240 2% 670 | w900 | 24200
C I 31| ee2] am| ) o1 103 1780 4160 9720 | 24800 | 33800
60 | 20| 40| 820 | 1020 18e0| 820 0 1440 2460 §740 | 13420 | 34800 | 47800
6 | 232| ser| neo | 1es0| 2320 860 0 1930 3300 700 | wooo | 46500 | 63800
12 | ®™e| e03| 1m0 | 1720| 27170| se0 0 200 4290 10000 | 23400 | s0800 | 83000

@)
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TYPE 9200 OFFSET DISC T-RING - CLASS 2

TABLE 28
A (Select One Bushing Mat'l) 8 (Select One) C (Selsct One Angle)

Body

TFE | TFE |Graphite None, 2
.l:. Lined | Filled | Filled P"'” Alloy o’ 0 |0°| 10" | 20° | 30" | 40" | 80" | 0" | 20" |w0"0

SST |Acetsl | Bronze o4 © '
% [0790]0400] 0800 | 100 V60| $22 $22] 0 |0.270 |0540| 0870] 185| 340| 640] 128 204
s [oas7]o62s| 128 | 186 | 250 | sS40 o 840! 0 |0s00| 110 170| 360| e60| 125| 261 398
6 [osoolosrs| 178 | 219 | 380 | 648 548 |0 |0900| 180] 290| 630 114 215 35| €90
8 |107] 188 378 |as0| 750| 760 0|0 | 210 43| 700| 1s0| 270] s10] 13| 163
10 | 224 393 785 e | 57| 116 16| 0 | 10| 840| 10| 200/ s30] 10| 20| 32
12 |a20] 58] s | vaa| 200| 12 123/ 0 | 720 1a0| 230| s00| ®10] 173] 46| 48
14 | s.1af 90c] w0 [225] 30| 188 ws| 0| 03] 210] 3ol 220] 129] 245] 98] 763
6 |6n| 18| 235 [204| @20 108 . we|o|1s50| 3n0| s10| 8| 198 30| 70| 1160
8 | 103 wo| 360 |4s0| 720| 200 20| 0 | 220| 480 730| 56| 282 38| 080[« 1710
20 | 126] 220] 440 | S60| 880 | 3¢ 36| 0| 320| 610] ©90| 210] 381 720] 1460 2310
24 | 218| 78| 755 [ oaa| 11| an . a7n| 0| s30| 108 173 3e8| 667 1260| 2650 4050
0 |37 28] 136 | w9 | 2n 783 20| 108| 21| 34a| 734 1330| 2520| 5090| 8050
3 | 549| 960| 192 | 240 384 | 995 995, 0 | 179| 360| 85| 1250| 2260| 4280| 8600| 13,590
42 | 9a3| 168] 330 | 13| es0| 2040 « | 2040| 0| 287| €8] 936| 2000| 3620 6860| 13800| 22,000
48 | 124 217| 434 | sa3| eep | 2200 2200| 0 | 433| 871 1410| 3110 s4s0{10,300| 20800| 33,100
€1 | 89| 331| 662 | 828 | 1320 | 2420 2420| 0 | 620 | 1250 2020| 4320 7820( 14800 29900 47.400
60 | 234| 40| 820 [1020| 1640 | 4820 + | 4820| 0 | 885 | 1720] 2790| 5960|10800(20400| 41,200| 65,400
66 | 332] ser| 11eo |res0| 2320 | 8760 6760 | 0 | 1140 | 2300| 3730| 8000| 14,400|27,400| 55,200| 87400
72 | 298| e93] 1399 | 1730] 2770 | ese0 6860 | 0 | 149C | 3000| 4860 |10,400] 18,800| 35,600 | 71,200] 114,000
84 | 619 1080| 2170 | 2710|4330 | 9180 . | 9150| 0 | 2380 | 4770 7630 |16,700| 30,000| 67,200 | 114,000 | 181,000
96 | 911] 1600| 3190 | 3990 | 6380 | 11,400 11,400 | 0 | 3570 | 7140] 10,400 | 25,000| 45,000 85,700 | 171,000 232,000

OPocra” Whichever
or

c{ =
TOTAL TORQUE (INLBS) = A (AP, %) +B + | oF =3 1 i
ISC{ _—> Py’  smaller
pedocesen For Ersie T Ling ADTVSTmMENT
TABLE 2¢ TYPE 9200 OFFSET DISC T-RING - CLASS 3
A (Select One Bushing Mat'l) 8 (Select One) C (Select One Angle)
'.,,,"' 1#€ | TFE |Graphine None, .
in, (Lined| Filed | Filled Anay o 0, 10°| 10° |20° | 30° | a0’ | 80° | 60" | 70° |#0°90°
SST |Acetsl| Bronze B 90
8 [143] 240] 490 | 623 9se| mlo|2vw[e30] 700 0] 220] s10] 03] 63
w |200] aor| 981 | 23] 98] 158 186| 0 | 410 | 840| 140| 200| s30| 10| 200 32
12 |avr| 710] 144 | 00| m8| 162 63| 0 | 720 | va0| 220| soo| @vo| 173| 36| e
74 16171 108] 216 | 270] 432 229 2200 11031 210] 390]| 720] 120| 245| 49| 763
6 |8o6| 11| 282 | 83| sea| 202 & 202/ 0 | 180 | 30| sr10| r08| e8| 3| 0| neo
w 120 21| 21 | 627 sa2| 208 a8| 0 | 220 | as0| 730| 86| 22| ras| 1080| 1770
20 |147] 258 615 | 64a| 103| 204 34| 0 | 320 | 610] 90| 210] 381| 720| 1480| 2310
24 | 248|430 061 | 18| 12| 821 521/ 0 | s30 | 08| 173| e8| ee?| 1260 2880| a0s0
2 |analsar]| 109 | 202] 30| w06 896/ 0 | 108 | 211| 2ea| 734 1230| 2620| s000| w080
2 |e86| 120 240 | 00| 80| 1110 1110/ 0| 17 | 260| s8s| 1250 2200 4280| ®e00! ‘3,700
a2 | 13l we| 296 | ees| m2| 200 * | 2180/ 0| 287 | 57| 96| 2000| 3620| 6860 | 13800 22000
a8 | 19| 260| 521 | e8| 1040 | 2320 2320| 0 | 433 | #71]| 1410| 3110| s4s0[10.300 | 20800 33,100
B4 | 221| 7| 7175 | eee | 1860 | 3860 60| 0 | 620 |1250| 2020| 4320| 782014800 | 29,900 | 47,400
00 | 274| ad0! 980 [1200| 1920 4880 + | ess0| 0 | #es |1720| 2790 | 5960 |10800 (20,400 | 41,200 | 86,400
o | am| e62| 1320 | 1860 | 2080 | ®900 5900| 0 | 1140 [2200| 3730 | 8000 |14,.400|27,.400 | 58,200 | 87,400
72 | 451] 790 1680 | 1970 | 3160 | 7000 7000] 0 11490 | 3000 4860 [10,400 | 18,800 | 36,600 | 71,200 | 114,000
o | 899|1220] 2480 |3080 ]| aes0| 9310 + | e310| 0 |2380 [a770| 7630 [16,700 | 30,000 {57,200 |114,000 [181,000
90 [10%0 | 1800 | 3810 | 4810 | 7210 | 11,600 11,600 Lg‘ 370 | 7140 |10,400 |25,000 [45,000 | #. 700 [171,000 [272.000
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A Tacprino] By PaeE 2T

TYPES 7600 & 7700 CONVENTIONAL DISC - CLASS 2

TABLE 3
A (Select One Bushing Met'1) 8 C (Select One Angle)
oy [TFE [ 7FE [ Graph. Nome [l Elas | | ) : 1 X . )
i [Lined | Fitted | Fitted Aoy | ¢ .. | tomer | 0 10 20 30 40 50 60 70° | 80”90
" | ST | Acetal| Bronse 68 Sost
T 10007100121 0 0.031]0043] 230 0 ] 0004 ] 0008 ] 0013] 0020] 0053] 0100] 0200] 03:0
1-1/4] 0.011{0.019| 003e |20s8|0077] 230 o | 0007 | 0013| 0021| 0046 | 0082| 0156| 0310 0500
1172| 0.019}0.033| 0.067 | 0083 0.133| 230 o | 0010 | 0019 | 0030| 0066 | 0118| 0450| 0450| 0710
2 |0046]0080] 0.160 | 0.200] 0.320] 36,0 0 10030 ] 0070 0110| 0230 | 0.420] 0800 160| 255
21/2]0.070{ 0.123| 0.245 | 0.306 | 0.490| 36.0 o | 0ooso | 0130 | 02v0| 0as0| 0820]| 186 314| age
3 |0.100]/0.175| n0.350 | 0.438] 0.700] 360 o | 0ono| o230 | o370] 0780 142| 27 s42| 8co
4 |0299]0400] 0800 | 100] 160] 500 0] 0270 | 0540 | 0870| 185| 340| 640 129 204
s |oss?|os2s| 125 | 156| 250] 500 o|oso| 1.0|] 1720] 360| es0| 125 251 398
6 [os00{087s| 175 | 219] 3s0|s00 o |o090| 180] 290| 630 1ma| 218| a3s| 690
8 | 107 188] 375 | ae9] 750[ 650 ) 20| a30] 700| 10| 220] si10 103 163
10 | 224| 393} 785 | 981| 157 100| = 0 410 | 8a0 10| 290 830 100 201 320
12 | 320| 75| 115 | 1aa]| 230/ 100 i 0 720 | 1o | 230| s00{ ®o0 173 346 543
14 | 561a] 900] 180 | 225] 360] 10| * 0 03| 210| 330] 720 129 245 495 763
16 671 18] 235 | 294 470| 140 g‘ 0 150 310 510 108 195 370 750 1160
18 | 103| 80| 360 | 450| 720 184 ¢ 0 20| as50 73.0 156 282 535 | 1080] 1710
20 | 126] 220| 440 | s50] 880] 184 & 0 320 | 610]| 990 210 381 720] 1460] 2310
24 | 16| 278| 755 | 94a| 1851 232 3 o | s30 106 173| 2368 667| 1260 2%50| 4050
30 | 387| 78| 136 | 168| 271| 282 0 105 211 344 734 | 1330| 2520| 5090 8050
36 | sa9]| 960] 192 | 240] 38a| 282 0 179 360 885 | 1250 | 2260| 4280] 8600| 13,700
42 | 943]| 65| 330 | 413] e60| 396 0 27 578 936 | 2000 | 3620{ 6860 13800| 22,000
a8 | 124] 217| 434 | sa3| se8| 396 0 433 871 | 1410 3110 | 5450 )10,300| 20800| 33.100
sa | 9| 33v] 662 | 828] 1320] 520 0 620 | 1250 | 2020 | 4320 | 7820 14800| 20900 47.400
80 | 234| 40| 820 | 1020] 1840 s20 0 885 | 1720 | 2790 | %5960 | 10,800 | 20400 | 41,200| 65400
66 | 332] s81| 1160 | 1450] 2320| 660 o | 140 | 2300 | 3730 | 2000 | 14.400 | 27.400 | 55.200| 87.400
72 | 396| 693| 1390 | 1730| 2770| 660 0 | 1490 | 2000 | 4860 | 10,400 | 18,800 | 35,600 | 71,200 114,000
8a | 619]| 1080 2170 | 2710 4330] 800 0| 2380 | 4770 | 7630 {16,790 | 30,000 | 57,200 | 114,000 181,000
96 | 911] 1600| 3190 | 3990| 6380] 800 o | 3570 | 7140 | 10.400 | 25 000 | 45000 | 85,700 | 171,000] 272 Pa0
JP“|-°' whichever
TOTAL TORQUE (IN-LBS) = A (APpc1o°) +B+C | or "
APgtt-a>  smaller
TABLE 4 TYPES 7600 & 7700 FISHTAIL-CLASS 2
A (Setect One Bushing Mat'l) 8* C (Select One Angle)
TFE | TFE Ouﬂ\ None, Elas 1
oy Lined | Filled ronze| Atloy o ' r P 20° ; g 4
Py Sest | 1o™er [ 0 10 30 50 60 70 80°.90
" SST |Acesl lmm 6B Seat 40’
2 |ooas|o08o] 0160 [0200]0320] 360 o | ooeo 0100 0210 0.300 0360 0430
21/2 |0070|0123| 0245 |0.306]|04%0] 360 o | o012 0.190 0 440 0 660 0840 101
3 |o1oofo17s| 0350 (04380 700| 360 o | o1 0.320 0.760 122 160 192
@ |0299]0400] 0800 | 100] 160] 500 0 | 0450 0770 1720 | 382 526 6 21
s |o3s7|0e62s] 125 | 156]| 250|500 o | osso 150 2150 7% 125 159
6 (osoolo87s| 175 | 219]| 3s0| s00 0 151 260 605 132 272 124
8 107] 188] 375 | aea| 750[650| 0 3168 614 1473 30 7 615 721
10 224 393 785 98 157 100 - 0 700 120 %0 c:0 132 123
| 12 | 329] 575 15| 1aa| 230] 100 i 0 124 210 48 3 108 242 204
14 | 514] o00o| 180 | 225] 360| 140| »~ 0 163 290 64 8 144 323 392
6 | 67| 18] 235 | 2094| 470| 190| & 0 247 423 99 0 224 515 627
8 | 1w03| mo| 360 ]| as0| 720] 184 0 33 58 8 136 315 720 892
20 | 126| 220] @40 | 550 880] 184 3 0 480 820 191 438 1030 1280 |
24 | 216| 378| 755 94a| 15 232 B 0 850 146 340 783 1910 2410
30 | 37| 678/ 136 | 169] 271| 282 0 m 293 680 1580 3980 5200
36 | 549| 960| 192 | 240| 84| 282 0 301 516 1200 2820 7120 600
42 | 943| 165 330 | 413| 60| 396 0 484 828 1920 4480 11,500 15,500
a8 124 217 434 | sa3| se8| 39 0 725 1240 2890 6780 18 900 24200
54 89| 331| 662 | 828] 1320] 520 0 1030 1780 4160 9720 24,800 33800
60 | 234 ao| 820 | 1020] 1640 520 0 1449 2460 5740 13.420 34 8OO 47 ROO
66 | 332| s81| 1160 | 1450 2 860 0 1930 3300 7700 18000 46500 | 63800
72 | 36| 693 1390 | 1730| 2770| 660 0 2500 4290 10,000 23.400 FOR00 | R0

it ———— S ———
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cncsnucnce:ocacuuanecsnsunnanzsznsvaianesz;::

(usahmaaieeg Gutd y fnetuici’s 1::.‘;?'.1' LAY Unarate seee LSS
LSoipment mitons Vol T e e, D200
sness Pounr Authoritv of the Siate of Uew Yory 087, 11225
Feseit_nmen A, Sirzpaisiel iues o;-_._;_;;;;;-_‘ﬂ_“' & AR s S5/
DiTL ACYET TSN IV ST R ;
| | |
itom he, i | 2 el
O erator ark jlo, 27a0V-11l S7A0V-113 ' 27A0V-111)
Valve i‘ark No, i VVP-TE2S W-T228 YVF -7ENS
Quantityv i 1 i
Moo factyrav Liever Fatus X | IR L
Vapurasturer's mocel Lo, S e, | 927 9222
Valvn tvne anren 1. =T e el Pacendyt frbee 2 J0rae, F 1 =¥ 42t 2
Min valve 10, in, 722 33" a3’ 23
Min haofdy thicmeca 240" A fon 2 i 2 % '
Min ehaf® Ajams TN R g ot 41.:5//.’ i
Size lencth slon= pice, in, Fiez 513 L AR AL
May distance from C.L., in. |
Precenrs cron, in, witer 9 vax flow | !
Sheft resring 1luprisatiagn 1) ni€ nomE WAL
Shaft aciygtoepy (ves or no)
Fackin cland (colted oreferres’ Asirrd fiacve S 2serED
Packins .zhave (Chevron n:grgv—reéT AL AD B¢ AID T AD
a:anQ
/alue nnhy, etesl o 257V ASis GROO NSILGRNO NE1E -2 N5
Ghafs 2.0 Q¢ 3. - 33TY -4 o gh=& Sa o A
pise, oil, = ASTd | ASIS ~R N3 A5 Gfnol AstS sR7o |7
Saatine surfnepe | €FT Jew Pravl £8r /e LPeiinl cPT/CH FLiivE ’
Seat reteirer, 13-3 St., Stl. = ASTM| ASG5/6 -2 No| pASIe GRRO NGIL G N
Sant wa*airar “astaninec PAroost Ty, ALt Sreed Nggget ‘TrEL
Shaft Jaawmine apan=C CpomM3E ARIZE
_S}\p"* -'\ﬂ‘JQN% enale O € P_Cc 5 [0 2C¢RY cPanC 2'Clr
| Taperec nins and kevs (1 - A Dui/greed] N -4 O fervee | D ACH [ ersce
Yamia) onevratnr, mfr, Anc =adal Purt (rir¢ MEI5| P Girag w2 |00 b NER2S
vvarating pesr ratio 25430 28351 2%0 1
Handwnheel cierm, inL yok. > i 8"
Toroue to c-arste valve razueliy
at mnx unoel, rressure, 1£-10 soann bl gene 404 1009 4. 14
Orieptetion gf harcdwhes] goevaggow crare pehret AA EnD ARLITITE AL otAT3R
1
Preuratic ODATALOT, Mir, 2nd mocel [Brrris A23C-A%0[50 0o 5322 27 80 1vvrs B3IC SREO
‘Pneumntic ODﬂratOI: t'!gg Cali NG ey TAL N , P 3esend) pd Cprippe, RIv ks
“in 8ir oressure resuirec 90 -t 90 ~.! 9 pis
J-wav solenoid valve, mir. and model " v -~
Position irgicator swilciaes, Wari ACm e D -tann] st ier D100 X ot AL DNIAA0Y
mfr, and mocel lio,
-
Total weirkt inclucdin=
|_oparators, 10 tage I (X ED e 352
I}
23¢. 98 v
Ceos N 62 ‘:;- &
Lo, 0 3y C:t-;-
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A TTAY res) ] el /4t

([usbatssassy St Manufactuhor s [abhi  ALr ODOTAted seeDS-10
Containmont Bu Le fiv Vrlves s "Th g
oo, 80, _AF0-_T0
cwess Pover Autrority of the State of iow Yo-k atre., 11228
Proseet J2=ps ji, FitzpPatvrick fys)aay Satinv blane e [RM Cate
NaTL COMELSTRN AV SSILILER
| |
Iten o0, = 8 BN
Orerator Mark Mo, 27A0V-117 27A0V-118 HOY-=)
Valve irk io. YVV-TEITS . YVF-7ENS V\-TES
Quantitv & 1 g
Mermfaghtureyr
Manufacturer's model to. 92272 «x)22 $2
Valve t-me Cusetdi™ la)e*: ") synfi § %% o] Bass (a4 |
“in valve 1D, in, (272 187"
Min hofy thiskneas a_ 2" |
Min ehnft Air=_ ID " — > :
Size lencth alone oice. in, TENATS [ £
Max c¢istance fro- C.L., in,
eceyre fvon, in, wnter 3 max {low
[Ghaft hearing lubeication NoNE et i
2°t acinstma es_or no)
Fackine eland (coited oreferred) Brnsid o ° -
Packine shape (Che e ed) _26AD > -
o
(Matorinls -l
Valve 20dy, giteal - ASTY AT Pati ;0 4 —
LSkatt 12_R S&_ St = SSTA 1N=si BU A4=> —->
Disc, otli, = ASTH AGIS ¢ R Bo1=> : Syt ey 25
antine surfaces CET Jem, lefi A=> s o
Seat retainer, 15-8 3t., Stl, - ASTM| Acrbe.® DO -5 -
Sent patzirar Tastenine lieov Copre —+> —~}-->
Shaft sapwine BAONIE . 4> —-
haféd wonrine~ R epn CrNnt 2¢LT  =» [Tk | 4
eparen pins enc keys Med £ [ gor i 4> —->

¥emial onevrator, =fr, and model Pui Gror HEIE k>
Cveratine pear ratio 28011 . e
Hanrwheel dism, in, 2" -.>

oroue to cnerate vzive manually

at max undsa pressure, ft-l1b

5V 0.3 >

Orientation of hapdwheal onerator

Arrre e Nincn s sl i on NP s deveing

rneunatic operator, mfr, end mocel

Cerns w:ygea:a—v

SPRime ReTusi 4

Pneuratic operator tvoe
Min air pressure reouirec

90 ozi 1>

—wav solencid valve, mfr, and moce

ot L

osition irdicator switches,

() Art flems LIABAN

m d mocel tlo.

igtnl wvairht ingludineg

goerators, 10

Save 3 6y
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ha oo ptesoatery (et 258 SO Ty ST TN
2 ‘f;;rzzpfp.ojizy_'--.i‘:j. gt T ;\,l.i“_Ox}erc.tcd ooz 13-
LRI N e R aiasis 1. AL, e cniidh e “’._l::.:;-‘(\" 70
Jeress Fower Authority of the Stata of Mew VYork 205, 11824
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