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THE PURPOSE OF THIS QCALCULATION |5 To DETERMINE
THE EEACTOR PRESSURE AT WHICH FRESSURE LOCK/ING OF
THE 150t ATI10M (CONDENSER (CoNDENSATE PETURN VALVE.S
V-14-34 AND 35 MAY OCcuk FRoM INITIAL cwo/r/ous
OF /pzo PS5 /N THE REACTOR,

2.0 SUMMARY pF RESULTS.

2.1 PRESSURE LOcKING oF N-14-34 MAY OccyR AT A
REACTOR PRESSURE OF 169 PsI FOR AN UNDER-
VOLTAGE MOTOR TORQUE OF 459 Fr-LBs AND AT
A REACTOR PRESSURE OF 3243 Ps| ForR AN UNDER-
VOLTAEE MoTOR TORQUE OF 36.6 FT-LES DERATED
FOR TEMPERATURE FEFFECTS.

22 FRESSURE Lociing OF V-14-35 MAY OccuR AT A
REACTOR PRESSURE OF 193 PSI FOR AN UMNDER-
VOLTAGE MOTOR TORRUE OF 34 FT-LBS AND AT
A PeAcTor PRESSURE OF 330 Psi FOR AN UNDER-
VOLTAGE MOTOoR TORQUE OF 2B.4 FT-LBS DERATED
FOR TEMPERATURE EFFECTS.
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3.0 KEFERENCES

3.1 C-1302-211-S310- 065, V-14-34 THRUST AND OPERATOR S1Z/rJ6:

(-/302-211-53/0- 066, V-14-35 THRUST AND OPERATOR SIZING.

C-/302- 730 - 5350-008 0.C. GL 89-10 MOVs VOLTAGE DROP
CALC. FOR bC MOVs

MO FERFORMANCE PREDICTION PRO6RAM (PDATE
DATED  /Z2- }4-- 93.
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40 ASSUMPTIONS AND EAsIC DATA

4.1

4.2

4.4

46

4.7

48
49

4.lo

ASSUME BoMNET PRESSURE (Psowmwer) 15 EQUAL 70
AN INITIAL REACTOR PRESsurg (Fax) OF 020 Fsi
+ STATIC PRESSURE OF 12 P51 SO Feorwer = /032 Pst,

ASS UME THAT BONNET PRESSURE STAYS COMNSTANT
AT /032 Ps; A5 REACToR PRE S5 ukE DEROPS.

BECAUSE OF THE SYSTEM DESIGN, THE REALTOR + STATIC
PRE SSURE ACTS ON THE UPSTREAM Dlsc. AND REACTOR
FRESSURE ACTS oM THE DOWNSTREAM Lige.

EECAUSE THE BomnNET |S PRESSURIZED AND THERE ARF
TWo Discs, THERE IS A DP OF BONNET PRESSURE = (REACTUR
+ STATIC PRESSURE) ACROSS THE UPSTREAM DISC AND
BONNET ~ REACTOR PRESSURE ACROSS THE DOWNSTREAM Disc.,

THE AVAIL ABLE THRUST FRopl THE MOTeR OFERATOR
MUsT OVERCOME PACKING LOAD (Fpyx) AND DP EFFECTS
ON BOTH DiIScs. INCLUDE PISTor) EFFECT O’Purou)
WHICH HELPS OPEN THE VALVE, [N THE AVAILAELE
THRUST,

ASsume A VALVE FAcTor (V.F) 0F 04 FRom EFRI
TESTING OF A SIMILAR VALVE. (VALVE #4) REFEREICE 3.4)

THE OVERALL GEAR RATro (0AR) 15 72.01 FOR \-14-34
AND 108 FOR V-14-35. (REFERENCES 3.1 AND 3.2)

Disc AREA (Apise) 15 67.64 ", (REFERENCES 3.1 AND 3.2)

STEM AREA (Asw,-.,«,_) 15 2.4 Jn® (_f»'EFE'/:‘ENCEC z.\ AND ﬁl)

FPISYoNz PBONNET X ASr£A1 - /() 52 [’(' )(Z 4’/'] - 2487L£S.
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4.1

4.12

413

4.4

STEM FACTOR, BASED ON A STEM COEFFICIENT OF
FRICTION (M) OF 0.2, IS 0285 Fok BOTH VALVES.
(REFERENCES 3.1 AND 3 2) ACTUAL STEM FRICTI0MN IS
LOWER, THEREFORE THE AVAILAELE THRUST WILL
BE H/GHE/Z AND THE REACTOR FPRESSURE FOR
PRESSURE LocKkinG WILL BE LoWER.

TWO MOTOR TOoRGUES AT UNDERVOLTAGE WitL EF
USED FoR EARCH VALVE; ONE AT THE WORST CASE
VOLTAGE AND THE OTHER AT WORST (ASE \[0LTAGE
DERATED FOFK TEMPERATURE. FoR V-14-34 THE
TORRUE VALUE 15 459 FT-LBS AT WORST CASE
VOLTAGE AND 26.6 FT-LBS DERATED FoR TEMPERATURE,
FOR V-14-35 THE TORQUE VALUE 15 324 FT-LBS AT
WORST CASE Vot TAGE AND 28.4 FT-LBS DERATED FOR
TEMPERATURE. (REFERENCE 3.3) THE TORQUE AT
WORST CASE VOLTAGE REPRESENTS DEGRADED VOLTAGE
DURING AN ACCIDENT. THE TORQUE AT WORST CASE
VOLTAGE DERATED FOR TEMPERATURE REPRESENTS
DEGRADED VOLTAGE DURING AN ACCIDENT WITH A
HELB IN THE |50-CONDENSER PIPING CAUSING HIGH
ENVIRONMENTAL TEMPERATURES.

ASSUME A PACKING LOAD (Fpx) OF 2500 LBS FOR
GoTH VALVES, (ReEFereNces 2. AND 3.2)

PullouT EFFICIENCY 15 .4 FOR \/-|4-34 AND .35
FOR V-14-35, (REFERENCES 3.1 AND 3.2)
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50 CALCULATIONS
V-4 -34

AVAILABLE STEM TOR OIE = AVAILABLE MOTOR TORGQUE x PuttouT EFF. X OAR

7-; = T;AA x EFF X OAR = 459 FT'LBSX.4 X72.0I=/322J FT-LBS

AVAILABLE STEM THRUST = AVAILABLE STEM TORQUE
STEM FACTOR

E = Ta_ = _1322.1 FT-L8s - 4¢, 389 LBS.
S L0285 FT.

AVAIL. STEM THRUST FOR DP = AVAIL. STEM THRUST — PACKING LOAD+
Fiston) EFFECT

Gor =™ Fopenc * Forsron = 46,389 - 2500+ 2487 LBS5 = 46,376 L85
Bop= V-F X Apsc é[lOSZ'@Rx +2))+ [lo32 - P’iji

Fop = VF % Apisc {1020 - Pay ] *’[’0327%];

Foop = VIF. X Apisc {2052 2 iyt

Fepp - 205z2- 2 Py
V.F X Apige
4ol Y Fspe
$HyE . SPEE T YR % Abrse
tex = L x[ZOSZ - Fepe ]
< V. F. X Aor;c,
Gx ® L ,{2052- 46,37¢ | = (69 Ps
4 (67.64)
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50 CALCuLATIoNs (Cont.)

V-14-34

Ta = Top X EFF X OAR = 3.6 FT-LBS x .4 x 72.0| < 1054.2 FT-Lbs

i

= Ta = [054.2 FT-LBs . 36,990 LBs

<F, L0285 FT

Bop = Fs = Foacy ¥ Foigron = 36,990~ 2500+ 2467 = 36,977 LB5.
ESDP = VoF x Apse ;[/053"(3&:( *'Zﬂ‘*'[/032‘ kajg
Boop = VF. % Auisc (/020 = By ) + [1052 = Poe )§

;:SDP = VF x Apisc %ZOS’Z -2 ngg

F$ P‘ = ZOSZ' ZPQx
V.F X Disc
Fspp
z P&X B zos2 V.E x Ap;sc_
x = L x 1:2052.- Fsop
“ .1 4 XAD/‘OJ

Pax *.L [Zo{z, - 3,977 |
& 400764

343 Psi

o
x
u

N 0016 (10-88)



Em]Nucloar Calculation Sheet

Subject \/ -/ 4. - 24 AND 35 REFAC TOR Calc No $; Rev. No. | Sheet No
" |PRESSURE Fok PRESSURE LackiNg (C-302-211-53/0-067, 0 7 o &
Originator i Date Reviewed by Date
I

50 (CALCULATIONS (cont)

V-/4-35

Th= Tma x EFF X OAR =

34 Fr-LBS % .85 X /108~ |1285.2 FT-LBS

FE= Ta - 12B52Fr-it&s . 45094 LBS

SF. 0285 FT
oor = 77 Foace * Fosron™ 45,094 -2500 + 24877 45 081 L85
Fpp == V.F X szsc2[1032 (Fex #12))+ L1032 - PRXR

Boe ® VF. x Ap.;ci[/OZO' Pm]-PBOSZ_’ P’“‘]g

P
V.F. x Ap:scz 2052~ 2 Pﬂxg

Fop =
Fepep = 2052 - Z Ppy
V. F. XADIsc,
Fere
2 B = 2052 - FXApse
Ry = .‘_X[Zosz— Fsop ]
o V.F X Apise
Pey = Lx[wsz- 5 ]
s
Pax = 193 Psi
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5o CALCULATIONS (cont)

V-14-35

Ta = Tya X EFF x OAR= 2B6.4 FT-LBS X 35X /087 [073.5 F7 LES

Fo= Ta_ . 1073.S FT-LBS = 37667 &S
S LO2Z8S FTr
Fop = 5~ Fope ¥ Frisron© 37,667-2500+2487= 37, 654 L8,

wh
o
-

{

VIE X Apise i[/oaz- (Pex +12)]) +[1032 = Pex$
Foop = VF. x Ange §[1020 = Prc] + [lo32 - Pu]f
Fspp = V. x Aocsc% 2052~ ZPUE

FS.DP = 2052 -2 Pﬂx
V'F:)(/rplsc,
_ F;DP
2Ry, = 2052 = TVF ¥ Poise
fex = L [Zofz- Fspp
" V.F x Apisc
Py = | x[205z. - 237454
. 4(C7.64)
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