Carolina Power & Light! Company

November 17, 1981

File: NG-3514(B) Serial No.: NO-81-1887
Office of Nuclear Reactor Regulation Wiy |
ATTN: Mr. T. A. Ippolito, Chief /dfij:L-'*‘ \
Operating Reactors Branch No. 2 2
United States Nuclear Regulatory Commission Aé 627~ f ‘f’
Washington, D.C. 20555 ﬁ’ -
LS
BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS. ? %40 =
DOCKET NOS. 50-325 AND 50-324 W«
LICENSE NOS. DPR-71 AND DPR-6. '@
CONTAINMENT PURGE AND VENT VALVE OPER:AILITY \Q, 5 X4
SR

Dear Mr. Ippolito:
SUMMARY

In our letter to you dated December 7, 1979, Carolina Power &
Light Company (CP&L) stated our intent to verify the operability of our
containment purge and vent valves at the Brunswick Sieam Electric Plant
by analysis, and in the interim, to limit the travel of all butterfly
valves greater than 3 inches nominal diameter to less than 50° open.

DISCUSSION

The valve operability analysis was performed by Posi-Seal
International, Inc., manufacturer of the butterfly valves used for our
containment purge and vent valves. The analyses supplied by Posi-Seal
include both a seismic analysis and an operability analysis. These
analyses are attached and are summarized below.

The operability analysis compares the torgue requirements of
the valves under the maximum differential pressure condition of 47.3 psi
to the guaranteed capability of the actuators to close the valves. The
effects of the concerns listed under the Operability section of the
"Guidelines for Demonstration of Operability of Purge and Vent Valves",
Items 1 through 8, are taken into consideration in the analysis. The
results demonstrate the capability of the valves to operate under all
postulated operating and accident conditions.
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The seismic analysis concentrates ¢+ the external seismic
loading imposed during a design basis accidunr (DBA) ein:e this is the
only loading beyond normal operating loads added during » DBA. 7This is
based on the fact that the wafer-t.pe butterfly valve body used at
Brunswick is always loaded in pure compression, and the transmission of
external piping loads is done by the belting between the piping flanges
where the valve is instalied. The results establish the adequacy of
design for seismic events.

United Engineers and Constructors, ocur architect-engineer for
the Brunswick site, has analyred the subject valves with regard to
sealing integriiy after closure and long-term :iposure to the contain-
ment environment. Since the Brunswick units u.,e water from the sup-
nression pool for contaimment spray (no chemicals added), radiation,
relative humidity, and seal shutoff capability were the primary consider-
ations in seal performance. This analysis concludes that the subject
valves will seal and maintain shutoff over the lif«.time of the plant and
following a design basis accident.

CONCLUSION

In summary, it can be concluded that the containment purge awnd
vent valves in service at Brunswick meet the operability criteria estab-
lished by the ~uidelines for valve operability. We will continue to
observe the provisions of the interim position while we are awaiting vour
concurrence to remove the travel limitations on the contaimment purge
and vent valves, and to reenergize those valves that were de-energizad
due to their inaccessibility for the travel limitation modification.
Please advise us of your concurrence so that CP&L may return all the
containment jpurge and vent valves to full operability.

Please contact us should you have any questions regarding this
information.

Yours very truly,

el o .,,'" /"“{'l
S Sl
E. E. Utley
Executive Vice Przsident
Power Supply and
Engineering & Construction
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ATTACHMENT 1

BRUNSWICK STEAM ELECTRIC PLANT UNIT NOS. 1 AND 2

Vil STIZING TALCUZLATIONS FOR CONTAINMENT PURGE AND VENT VALVES
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POSI-SEAL INTERN .TIONAL, INC,
ENGINEERING CALCULATIONS

Title — Page 4
Calc. B, : Checked By _ ____?P_C.’.k;ma‘g_g__!_}é_,)%lf_ .

v - RRTEDG ree's @
ITEM| VALVE | ACTUATOR S | rame
| lig=re0 | 732¢-5730 |8200 |wiz
2 |20%rs0 | 732C-SREO g2c0 |[S(1)
3 lzo%150 | 732C-SR G0 8200 |SIM1)
4 |g“rs0 |co520-SRG0 1300 |1/4¢
5 j20%r50 | 732¢-SRS0 8200 |si(]
6 |/8%-150 | 732C-SR 80 g200 | %132
7 |24™~50 | 732 C-SR00 g¢200 |78%L
8 |4"/50 |cB4rs-SR%0 700 | %383
9 |4™-/50 |c3@rs-SRE0 7€0 | ¢33

@ REFCR T© ENCLOSUVURE 3.
Q) TorRQuE IS CALCULATEY AT 47.3 PSI AP



BETYIS ROBOTARM® VALVE ACTUATONS — SPRING RETURN
TORQUE OUTPUT
ALL PUBLISHED TOHQUES ARE GUARANTEED P1NIMUM VALUES

CB SERIES
SPRING RETURN

ACTUATOA } OPENATING PRESSURE . LBS./S0. hiCH
InLbs.

MODEL i s a s0 @ 70 1) ) 00
CRIISSA ENDING 200 200 30 30 A% 40 50
CB 41557 ENDING 30 3% 0 50 ) 700 00
€5 42059 ENDING an a0 60 &0 5% B0 om
CH.82059 ENDING 0 £00 1000 1000 [EED) 130 1100
C85255A EMOING w0 0 130 19 bl 1700 2100
€a7255A4 ENDING 1700 1700 2500 259 320 3400 300 )

RACK & PINION
SPRING RETURN
OPERATING PRESSURE — LDS /SO INCH 1
) %) € 7 80 90 w0 | 125 | 150 | 115 | 200 | 225 | 250 |
[xow0sa | EnD 225 420 450 450 515 710 750 1000 | 1056 | wm | w0 | 13s0 a0
HEAVY DUTY — SCOTCH YOKE
SPRING RETURN
OPERATING PRESSURE — L85 /S0 _INCH
B ) €0 70 #0 ) 60 | 125 | 150 | 175 | % 75 | 250
$21C.6A | ENO 33 | 830 | 1250 | 1250 | e | veeo | 2990 | 2500 | 3130 | 330 | 40
721C 5A_| END 1910 1 370 | 2570 | 2570 | 3223 | 3220 | 4230 | $39) | &
[ 1»csA | end 3150 | 3150 | 4750 | 470 | 63» | 6300 | 79w 2
132C.5R_|_END 3530 | 3500 | 6150 | 61%0 | (8200, e€20m | 1030 | 107w | 1550
HEAVY DUTY — SCOTCH YOXE
SPRING RETURN
with HYDRAULIC OVERRIDE or SPEED CONTROL r
GPEAATING PAE3SURE — LOS. 50. INCH v (

o a0 3 ) 70 #0 | %3 w0 | 125 | %3 | s | 200 | 225 | 750

[322C.54 M [END 20 | 8% | 1z | 125 | s, | 1e0 | awd | 2600 | 3130 | 39 | a1m
13265+ |END 700 | 716 | 2570 | 2570 | 3w | 340 | 4z | s | €0
T92C AN | END = 500 | 3500 | 3500 | 35w | €150 | ew | e1s0 | e | exo [eoxs

T-SERIES
SPRING RETURN
OPERAT NG PRESSURE — LDS /50 _INCH
[} %0 60 70 P 55 oo | 125 | 150 | 37 | 200 | 225 250
) 9 sT (o1 o | ol el T
T-310ASA | ENDING r:'!cro s170 | 550 | 76 [ oero[ osrol 1340 | 2000 20200 20600 [ .. 100 23120
5 . 5] s] 1 4 3 37 2 2 P p
s in] s e1s0 | ssw0 [ 9570 [9sra {13400 136 [ 190001 20200] 270001 281001 28100 "
4] 3 2 2] : O Pl ) )
TN | Ero as70 | 13200 [ 10m [ 20200 [ 20200 | 22000 23100 23:3_0_7__?3 109
St o] el B ) ) |2 2
Bl 'ssiiihons vi200 | 123 [ 2:500f 29200 | 20400 [ Moo | 213
" 5 s] (&1 Pl Bl o 1oop ORt
TSN [ENEING 1339 _1]3_3@_4_3999_0 20800 | 29200 [ 29208 { 41300 | 25300 | 58700 | %5708
s 5 5] [ P &l 2 2 O
i, aiiamoms 8% [ 13300 [1a5m | 23400 [ 360 | 29230 "'“:Lom [ a5 600 [ 55700
1 3 al 2] ) '
- N -— - - -
Bl NDNG 19900 [ 2260 [ 79000 [ 4530 43500 sj;’py 55700
5 5 ‘ 3 3 af 2] 2] D) [} '
BI6A-S SO ..J L..J 4 = -
ibciomstnial i 26 300 7sm_::}1_m_?}_@d _j;;__l@:;_jﬁggg_*_ 21600 | 82500 [ 111700 [ 111000 1100
T 9 - s | Ell 3 3 2 2 2 [ 1 1
S20A-SA |ENONG 755 100 | eaca0 [9 5w [3000 [erens [ avson [ avson [rnoco fine}
T61CA SR |ENONG B 2 o3 T S G X N IV L £ 2]
—]_ j £9 600 33'*) e')__m‘_ f,J__m_L_{-[ﬁW ‘N_orp__jnem 172000 | 177.000 | v770V0 |
5 s 5] 4 4 3 3 2 2 .
T EASR O 3 b— o~ 5. 3
RIS S oy 6130 [e10m 17500 35900 [1200 [12vone burooo 117 000
AT I EY NIMBER IM S0 AL SOUARE 1S
SoMNG SI2E AND MUST BE

SMCAIED
EXALIPLE T415 57

CO'GULT FACTOM FOR SPANG RETUAN ACTUATONSS CAPABLE OF PRODUCING ENOMNG TORQUES iv EXCESS OF 7702) INAES
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TORQUE VALUES TO OPEN AND SHUT

The Posi-Seal Trunnion Valve is a low torque valve
which normally reaches its highest torque when
opening. This torque value will vary with the seat
material and stem packing selected in addition to
the maximum operating differential pressure (AP)
across the valve.

Torque values to open and shut for standard
Posi-Seal Trunnion Valves are listed in Tables 1, 2
and 3, ard aredenoted as T, T,,and T,.

T‘ and T; torque values are due to the stem
packing and seat material selected and are added
together to determine preload torque.

The static pressure torque factor T5 is the static
pressure torque per PSIAP. This factor (T,) is
multiplied by the maximum operating AP or
maximum line pressure to obtain the torque
value due to pressure.

To obtain the maximum torque to open or shut
the T,, T,, and T, AP values are simply added
together.

EXAMPLE:

A. Requirement — What is the maximum opening
torque of a 12" Class 150 valve with tzflon
chevron packing, a teflon seal ring with rubber
back-up ring and a maximum AP of 200 PSI.

B. Solution — From Table 1
T, = (B) =70 in. Ibs,
= (G) = 986 in. Ibs.
5 = 10.10 in. Ibs. per PSIAP = 10.10 x 200 =
2020 in. Ibs.
Total opening torque = T, + T, + (T, x

PSIAP) = 70 + 886 + (10.10 x 200) = 3076
in. Ibs.

Although the valve opening torque is normally the
highest operating torque used in actuator sizing, it
is often necessary with fiowing liquids to check
for total hydrodynamic torque. Refer to Section |l
for data on calculating total hydrodynamic torque.
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TABLE |
CLASS 150 STANDARD RATING

PRELOAD TORQUE = T, + T, STATIC

VALVE . T - PRESSURE
SIZE 1 2 TORQUE

“ B C E F G H J PER PSI T,
& - § - i s s s § et ga | e ool R e | e
4" 338 31 254 218 131 109 436 501 0.5C
6" 454 42 340 510 306 255 1020 1173 1.56
8" 529 49 397 902 541 451 1804 2074 3.23
10" 680 63 510 1398 839 699 2796 | 3215 6.44
127 756 70 567 1972 1183 9E5 3944 4535 10.10
14" 832 77 624 2424 1454 1212 4848 5575 13.66
16" ac7 84 680 3164 1898 1582 6328 7277 19.44
18" 1058 98 794 3994 2396 1397 7988 9186 28.64
20" 1210 112 907 4914 2948 2457 828 11302 40.23
24" 1512 140 1134 7564 4538 3782 15128 17397 77.48
30" 1814 1€8 1361 11982 7189 5991 23964 27558 147.28
36" 2268 210 1701 17426 10456 | 8713 34852 40080 267.76
42" 2418 672 1814 23795 14277 11897 47590 54728 3S0.00
48" 2722 756 2041 30564 18518 15432 61728 70987 569.00
54" 2722 756 2041 39849 23909 19924 79698 91653 734.70
60’ 3024 840 2268 49280 29568 24640 98561 113345 1010
66" 3326 924 2495 59937 35962 29969 118875 137856 1351
72" 3629 1008 2722 71355 428:3 35677 142709 164115 1754

CLASS 150 150PSI RATING
PRELOAD = T, + T, [ STATIC |

VALVE PRESSURE
SIZE T T, TORQUE

A B C 3 F G T H J PER PSI T,
24" 1210 112 907 7194 4316 3597 14388 16546 58.96
30" 1512 140 1134 12038 7223 6019 24076 27687 123.32
2 36" 1663 154 1247 17420 10452 8710 34840 40066 195.28
42" 1966 546 1474 238456 14308 11923 47693 54847 317.50
48" 2268 630 1701 31069 18642 15535 62139 71460 477.30
54" 2268 630 1701 39849 23909 18924 79698 91653 612.12
60" 2268 630 1701 49184 29691 24742 | 98969 113814 760.30
66" 3024 840 2268 59837 35962 29969 119375 137856 1228
72" 3024 840 2268 71661 42997~ , 35830 143322 164320 1468

Valve torque (opening) = T, +T, +(T, x PSIAP) NOTES:

Valve torque (closing, on-off service) = T, + T, +

T, (A) Asbestos jam packin
(5T, x PSI4P) : PN paceo

(E) Teflon Chevron packing

Valve torque (closing, modulating service) = | PR (C) Graphite jam packing

T, x PS1AP . ' )
T : T, (E) Urethane seal rnng with rubber back-up ring,
When the operating AP used for actuator selection is Metal seal ring with and without rubber back-
less than the maximum line pressure, contact the up ring, Kel-F seal ring without rubber back-up
factory for sizing torque. ring

(F) Teflon seal rning with Teflon back-up ring,
Tefzel seal ring with rubber back -up ring

(G) Teflon seal ring with rubber back-up ring

(H)Metal seal ring with Teflon insert and rubber
back-up ring

(J) Metal seal ring with urethane, Tefzel, or Kel-F
insert and rubber back up rnng
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TABLE 2
CLASS 300 STD. RATING
PR.LOAD TORQUE =T, + T, | staTic
VALVE T T “ESSURE
SIZE - - | 1ORQUE
A - c 3 F G b J  leresiT,
s - o == el g =} o B B e
4" 338 31 254 218 131 109 436 501 0.50
6" 454 42 340 510 306 255 1020 1173 1.56
8" 756 70 567 750 450 375 1500 1725 3.84
10" 907 84 680 1242 745 621 2484 2857 7.64
12" 10C8 98 794 1722 1063 886 3544 4076 12.70
147 1210 112 907 2160 1296 1080 4321 4968 17.71
16" 1361 126 1021 3164 1898 1582 6328 7277 29.16
18" 1512 140 1134 3602 2161 1801 7204 8285 36.90
20" 1814 168 1361 4534 2726 2267 9068 10428 85.74
24" 2117 126 1588 7564 4538 3732 15128 17397 108.46
30~ 2722 252 2041 10754 6458 5382 21528 24757 198.45
36" 3024 280 2268 16278 9767 8139 32556 37439 333.46
42" 3175 204 2381 23402 | 14041 11701 46804 53825 503.30
48" 4234 392 3175 30383 | 18230 15192 60766 69881 §77.40
Valve torque (opening) =T, + T, + (T, x PSI4AP) NOTES:

Valve torque (closing, on-off service) = T, + T, +

T, (A)Asbustos jam packing
(5T, x PSIAP)

(B) Teflon Chevron packing

Vaive torque (closing, modulating service) =T, +T, + (C) Graphite jam packing

P : . -
(T, x PSIAP) 1, (E) Urethane seal ring with rubber back-up ring,
When the operating AP used for actuator selection is Metal seal ring with and without rubber back-
less than the maximum line pressure, contact the up ring, Kel-F seal ring without rubber back-up
factory for sizing torque. ring

(F) Teflon seal ring with Teflon back-up ring,
Tefzel seal ring with rubber back-up ring

(G) Teflon seal ring with rubber back-up ring

(H) Metal seal ring with Teflon insert and rubber
back-up ring

{J) Metal seal ring with urethane, Tefzel, or Kel-F
insert and rubber back-up ring
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TABLE 3
TORQUE VALUES (In. Lbs.)
Class 600 Posi-Seal Trunnion Valves

PRELOAD TORQUE (T, + T,) STATIC

B PRESSURE
2 TORQUE

D , PER PSI T,

AVAILABLE ON

APPLICATION

95 0.27
126 0.63
1.77

4.73
8.85 |
15.89

21.29
33.17
50.64

NOT AVAILABLE IN
CLASS 600
AVAILABLE ON
APPLICATION

69.4
118.4

Valve torque (opening) =T, + T, + (T, x PSIAP) NOTES:
Valve torque (closing, on-off service) = T, + T, + Tx‘ (A) Asbestos jam packing

(5T, x PSIAP)

(B) Teflon Chevron packing -- available on "appli-

-~

Vaive torque (closing, modulating service) =T, +T, + cation

(T, x PSIAP)

When the operacing AP used for actuator selection is

(C) Graphite jam packing
(D) Tefion jam packing

less than the maximum line pressure, contact the (E) Metal seal ring with and without rubber back-

factory for sizing torque.

up ring, Kel-F ring without rubber back-up ring

(F) Tefze! seal ring with rubber back-up ring

(G) Not available on Class 600

(H) Metal seal ring with Teflon insert and rybber
back-up ring — available on application

(J) Metal seal ring with Tefzel, or Kel-F insert and
rubber back-up ring (urethane insert available
on application)
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Il. TOTAL VALVE OCPERATING HYDRODYNAMIC The total valve operating hydrodynamic torque

TORQUE

As previously stated the valve opening torque is
normally the highest operating torque used for
actuator sizing and selection. However, when
flowing liquids, it.is often necessary to calculate
the total valve operating hydrodynamic torque.

The location of the maximum valve operating
torque (total hydrodynamic torque) is a result of
the overall system operating parameters in addition
to the particular valve disc hydrodynamic torque
characteristics.

When the ratio of thru valve AP to total system
AP is high, generally above 25 percent, the maxi-
mum valve operating hydrodynamic torque will
occur at or about the 70° to 80° disc open posi-
tion. As this ratio decreases, the maximum valve
operating hydrodynamic torque will shi‘t towards
the 0° shut position.

To allow for system operating variables it is recom-
mended that the maximum valve operating hydro-
dynamic torque (TH,) be calculated at both the
20° and 8C° disc open position.

(TH;) is the summation of three torque compo-
nents. These components are: stem packing torque
(T,), stem bearing friction torque (static pressure
torque per PSIAP) and the disc hydrodynamic lift
and drag torque. Torque values T, and T, can be
found in Tables 1 thru 3.

Extensive flow testing has shown that the disc
hydrodynamic lift and drag torque values are
dependent upon the direction of flow entering the
valve, With liquid flow entering the valve from the
stem side, with the seal retaining downstream, the
disc hydrodynamic lift and drag torque valuc (T,)
is positive to the full open position acting to return
the disc to the shut position. Liquid flow entering
the valve from the opposite direction, seal retaining
ring up streamn, results in a torque value that
remains positive, acting to return the disc to the
shut position, until about the 70° to 80° open
position. At this point the torque value becomes
negative acting to move the disc to the full open
position. With liquid flow in this direction the disc
hydrodynamic lift and drag torque values are
desiygnated as T,. Also, test results have shown that
flowing liquids in this direction results in a positive
T, value that is lower than the corresponding T,
value with flow in ¢pposite direction.
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By utilizing torque values T, and T, 2long with
the applicabie disc hydrodynamic lift and drag
torque values T, or T, listed in Tables 4 thru 9,
the total valve operating hydrodynamic torque
TH, can be calculated as follows:

RETAINING RING DOWNSTREAM
TH, = T, +(T,4P) + (T, AP) G,

RETAINING RING UPSTREAM

TH, = T, +(T,AP) + (T,4P) G,
TH,

"

Total valve operating hydrodynamic torque,
in. 1bs.

X » Packing torque, in. Ibs. Tables 1, 2, and 3.

T, = Stem bearing friction torque (static pres-
sure torque per PSIAP), in. Ibs. Tables 1, 2,
and 3.

T, = Disc hydrodynamic lift and draq torque, in.
Ibs. Flow into valve with retaining ring

downstream.

T, = Disc hydrodynamic lift and drag torque, in.
bs. Flow into value with retaining ring
upstream.

AP = Differential pressure across vive, PSI.
G, = Specific gravity of liquid at flowing condi-
tions.
G. = Density of liquid at flowing conditions
. Density of water at standard conditions

io. 1A

EXAMPLE:

page 6 of 12

A. Requirement — What is the total value hydro-
dynamic torque of a 12" CLASS 150 Valve
with teflon chevron packing, flowing water
into the valve from the stem side (retaining ring
downstream) with a calculated &F of 10 PS1 at
the 70° disc open position.

B. Solution —
TH, =T, +(T,4P)# (T, AP) G,
TH, = 70+ [10.10 (10)] + (692 (10)] 1.0
TH; = 7091 in. Ibs.

Where -
T, = 70in. Ibs.
T, = 10.10in. 'bs.
T, = 692
G, =10

NOTE:

When in doubt about the maximum total value
hydrodynamic torque for a specific application,
contact Posi-Seal factory for assistance.

7
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TABLE 4
CiL.ASS 150 STD RATING
IS
%7
Seal Retaining Ring Dcwnstream
Disc Hydrodynamic Lift & Drag Torque - T,
VALVE T‘ VS. OPEN POSITION
SIZE 10° 20° 30° 40° 50° 60° 70° 80° 20°

o i1 Sl = § s et M S R e s oo B 0
4" 0 0 1 1 3 6 12 16 13
6" 1 2 4 8 13 27 51 68 56
8" 4 10 16 30 49 100 185 247 204
10" £ 16 26 49 79 161 300 399 3320
12" 15 38 60 114 182 372 692 820 761
14" 23 59 94 177 283 579 1075 1430 1182
16" 41 102 164 307 ! 492 1005 1876 2482 2052
18" 64 162 259 486 778 1590 2053 3927 3245
20" 93 248 397 746 1103 2437 4526 6019 4974
24" 214 536 858 1610 2576 5259 9768 12988 10734
30" 462 1156 1850 3469 5551 11334 21049 27988 23131
36" 1884 4710 7537 14132 | 22611 46164 85734 | 113998 94213
42" 2281 5704 9127 17114 27383 55908 | 103829 | 138058 | 114098
48" 3265 8164 13063 24494 39191 80016 | 148602 | 197592 | 163293
54" 7288 18471 20554 55414 88662 | 181020 | 336180 | 447008 | 369428
60" 11165 27913 44661 83740 | 133984 | 273552 | 502026 | 675506 | £58270
66" 14942 37355 59768 112066 | 179306 | 366084 | 679972 | 904005 | 747112
- o 22995 57488 91931 172465 | 275945 | 563338 | 1046293 | 1391225 | 1149773

CLASS 150 150 PSI RATING
24" 235 637 1020 1913 3061 | 6251 11609 15437 12758
30" 857 2144 3431 6433 10293 21016 32030 51897 42890
36" 1792 4480 7168 13441 21505 43907 81542 | 103424 89807
42" 3202 8007 12811 24021 38434 78469 | 145729 | 193772 | 160142
48" 5412 13530 21648 40591 64946 | 132508 | 246254 | 327437 | 270609
54" 7336 18341 29346 55025 88040 | 179749 | 333820 | 443871 | 366835
60" 14428 36072 57715 108216 | 173146 | 353506 | 656512 | 872945 | 721442
66" 14942 37355 59768 112066 | 179306 | 366084 | 679872 | 904005 | 747112
72 30124 75310 | 120496 225931 | 361490 | 738044 | 1370653 | 1822516 | 1506212

1. T, values = in. Ibs. per PSIAP,

2. All T, values are positive acting to shut valve.

3. 0T, values > <1,
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‘ TABLE 5
CLASS 150 STD. RATING
i

FLIN

- \ "

[Teow > | |

: o
, T, N |
[
H J‘ 4
WIANNN 2o
;
Seal Retaining Ring Upstream
Disc Hydrodynamic Lift & Drag Torque — T,
VALVE T, VS. DISC OPEN POSITION
SIZE 10° 20° 30° 40° 50° 60° 70° 80° 80°
3 T e 0 0 0 1 1 0 -
i 0 0 0 0 1 3 4 0 -13
6" 0 1 2 2 5 13 19 -1 —56
8" 2 4 8 10 18 46 69 -4 ~204
10" 3 6 13 16 29 75 112 -6 -330
12 7 15 30 38 68 175 258 -15 -761
14" 11 23 47 59 106 271 402 -23 -1182
16" 20 41 82 102 184 471 697 —~41 —~2052
18" 32 64 129 162 292 746 1103 —-64 -3245
20" 49 99 198 248 447 1144 1691 -99 -4974
24" 107 214 429 52 966 2468 | 3649 -214 -10734
30" 231 462 925 1156 2081 5320 7864 462 -23131
36 942 1884 3768 4710 8479 21669 | 32032 | —1824 -94213|
42 1140 2281 4563 5704 10268 26242 | 38793 | -2281 | —-114098
48 1632 3265 6531 8164 14695 37558 | 58521 | -23265 | —163299
54 3694 7388 14777 18471 33248 84968 | 125605 | —7388 | —369428|
60 5583 11165 22330 27913 50244 | 128402 | 189812 |-11165 | -558270
66 7471 14942 29884 37355 67240 | 171835 | 254018 |-14942 | —747112
72 11497 22995 45990 57488 ~| 103479 | 264447 | 390922 |-22965 |-1149773
CLASS 150 150 PSI RATING

24" 127 255 510 637 1148 2934 | 4337 —-255 —-12758
30" 428 857 1715 2144 3860 9864 | 14582 -857 —42890
35" 896 1792 3584 4480 8064 20609 | 30466 | —1792 —-89607!
42" 1601 3202 6405 8007 14412 36832 | 54448 | -3202 | -160142
48" 2706 5412 10824 13530 24354 62240 | 92007 | -5412 | —270609
54" 3668 7336 14673 18341 33015 84372 | 124724 | -7336 | -366835|
60" 7214 14428 28857 36072 64929 | 165931 | 245290 |-14428 | -721442
66" 7471 14942 20884 37355 67240 | 171835 | 254018 |-14942 | -747112
72" 15062 | 30124 £0248 75310 | 135550 | 3464238 1512112 |-30124 |-1505212!

1. T, values = in. Ibs. per PSIAP,

2. Except as noted, T. values are positive acting to

shut valve,

3. Negative (=) T, values act to move the disc to the
full open (90 ) position,

4. 0T, values =<1,
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TABLE 6
CLASS 300 STD RATING
77 AN
|
- FLow ]
”
e o 8
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{
Seal Retaining Ring Downstream
Disc Hydrodynamic Lift & Drag Torque — T, .
VALVE T, VS. DISC OPEN POSITION

SIZE 10° 20° 30° 40° 50° | 60° 70° 80° 90°
€ o 0 0 0 0 1 2 5 6 5
4" 0 0 1 1 3 6 12 16 13
6" 1 2 4 8 13 & 51 68 56
g 1 4 7 1 21 4 57 81 68
10" 3 9 17 27 51 81 136 192 162
12" 7 21 39 60 113 179 298 422 355
14" 9 29 54 84 158 250 416 530 495
16" 12 37 68 105 198 313 520 737 620
18" 28 86 158 244 460 726 1208 1711 1438
20" 30 92 168 261 493 778 1294 1833 1540
24" 41 125 229 355 068 1054 1754 2485 2088
30" 143 429 788 1218 2292 3618 6019 8526 7165
36" 287 861 1579 2441 4596 7253 12065 | 17092 14363
42" 686 2058 3773 5381 10976 17321 28812 | 40817 34300
48" 429 1287 2359 3646 6864 10332 18018 | 25526 21451

1. T, values = in, Ibs. per PSIAP.

2. All T, values are positive acting to shut valve.

3. 0T, values= <1,
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TABLE 8
CLASS 600 STD RATING
{
(SN
» P
| | Rezmamn
. el Sl
| . ¢ e
il
Seal Retaining Ring Downstream
Disc Hydrodynamic Lift & Drag Torque — T,
VALVE T, VS. DISC OPEN POSITICN
SIZE 10° 20° 30° 40° | 80° 60° 70° 80° 90°
3 0 0 0 0 0 0 0 0 0
4" 0 0 0 C 0 0 0 0 0
6" 0 1 3 3 6 8 13 14 13
8" 0 5 10 12 19 27 44 46 43
10" 1 13 26 29 48 67 107 112 105
12 1 20 38 43 71 99 158 165 154
14~ 2 27 52 58 96 133 213 223 208
16" 2 36 69 78 128 178 284 298 279
18" 3 43 83 93 153 214 341 358 334
20" 3 1 78 88 146 203 324 340 317
24" 12 166 318 357 £87 818 1303 1367 1278

1. T, values = in, Ibs. per PSIAP.
2. All T, va'ues are positive acting to shut valve.
3. 0T, values =<1, =
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TABLE 9

CLASS 600 STP RATING

}\ r

723

Seal Retaining Ring Upstream
Disc Hydrodynamic Lift & Drag Torque — Ty

VALVE T, VS. DISC GPEN POSITION
SIZE 10° 20° 30° | 40° 50° 60° 70° 80° 90°
. 0 0 0 0 0 0 0 0 0
4" 0 0 0 0 0 0 0 0 0
6" 0 0 1 2 3 2 0 -6 -13
g" 0 2 3 8 9 | 9 -2 ~32 -43
10" 1 5 9 21 24 22 -6 -55 -105
12" 1 7 13 30 35 32 -9 -82 —-154
14" 2 10 18 41 48 43 -12 -110 -208
16" 2 13 25 55 64 58 -16 -147 -279
18" 3 16 30 66 76 70 -20 -177 -334
20" 3 15 28 63 73 66 -19 —-168 -317
24" 12 63 115 255 293 268 -76 -677 -1278
1. T, values= in. Ibs, per PSIAP. IV. ACTUATOR SELECTION
2. Except as noted, T, values are positive acting to. = Published torque values for Posi-Seal Trunnion
shut valve. Valves include adequate safety factors and do not
3. Negative (~) T, values act to move the disc to the require additional safety factors. However, when
full open (90°) position. sizing actuators for specific valve torque require-
4. 0T, values= <1, ments, decrease the published actuator torques by

AERODYNAMIC TORQUE

Aerodynamic torque resulting from gaseous flow is
negligible compared te Hydrodynamic ‘orque.
However, when in doubt concerning a specific
application (such as applications where flow is
sonic) consult the factory.

at least 10% to allow for a realistic safety factor
in actuator selection. When selecting fail safe
actuators, the torque output at the end of the
actuator spring stroke (ending torque) should be
used as the basis for actuator selection. When the
operating AP used for actuator selection is less
than maximum line pressure, contact the factory
for sizing torque.

o












ATTACHMENT 2

BRUNSWICK STEAM ELECTRIC PLANT UNIT NOS. 1 AND 2

SEISMIC CALCULATIONS FOR CONTAINMENT PURGE AND VFNT VALVES
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