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CALCULATION

SUBJECT: Pressure Locking Evaluation for Susceptible Valves Per GL 95-07

DESCRIPTION/REVISION SUMMARY:

This calculation determines the maximum bonnet pressure that can be accommodated by valves
EJHVBE11A/B, EJHVBB40, EMHVBB802A/B, and ENHV0001/7 with their current motor capability and with
consideration for the limiting component.

Revision 1 of this calculation provided additional margin to the puliout forces to account for diagnostic
inaccuracies and the repeatability of this load. In addition, vaive EJHV8840 was assumed to have 2,300 psi in
the bonnet due to check valve testing performed during Refuel VIIi per reference V (see also reference Y). With
this pressure assumed in the bonnet and the weaklink increased, the total force required was calculated to
determine what the load would be for manual operation of the actuator.
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PURPOSE / INTENT

The purpose of this calculation is to determine the maximum bonnet pressure due to pressure locking that valves
EJHVEBB11A/B, EJHVBB40, EMHVBB02A/B, and ENHV0001/7 can overcome based on their current capability and
limiting component. This determination supports the evaluations necessary in accordance with Generic Letter (95
07) on pressure locking and thermal binding. Reference Letter WO 96-0023, PIR 85-0313, PIR 85-2170, and PIR
96-1098

METHODROLOGY
The methodology being used was developed by Commonwealth Edison (ComEd) and is outlined in Attachment A.

RESIGN INPUTS / ASSUMPTIONS

The design inputs are referenced next to the appropriate line in the body of the calcuiation in Section IV. The
references can be found in Section VI.

The basic concept of this phenomenon is that pressure builds in the bonnet and is sealaa in by the disc. The lesser
of the open torque output capability of the motor/actuator and the limiting component (either the valve or actuator)
determines the maximum amount of pressure that can be overcome in the bonnet. The current thrusttorque
calculation for each MOV is utilized in determining the motor output torque and the limiting component.

CALCULATION

The following pages provide the calculation of the maximum bonnet pressure. In each case, the motor is the limiting
thrust component. The resultant bonnet pressure is back-calculated based on this limit from the ComEd
methodoiogy.
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_ FORM APF 08D-001-02, REV. 00

CALC NO. __ XX-M-040___
CALCULATION SHEET e a
- SHEET _3__ OF _33__
ORIGINATOR: £ . ., -&W DATE: ¢/.¢.g; |VERIFIED B%%/éf DATE sy
Relerence
[ N/A | Bonnet Pressure Pbonnet ===> 256 psi ,A (Back-calculated)
[ M ] Upstream Pressure Pup ===> 46 psi (Would be similar for DP on EJHVB811A)
[ N/A | Downstream Pressure Pdown ===> ( psi (Conservative DP value)
[ Att. B ] Disk Thickness t ===> 256 inches
[ Att. B ] Seat Radius a ===> 6332 inches -5 TH
[ Att. B) Effective Hub Radius b ===> 2560 inches  y/s4l,
[ Att. B] Hub Length L ===> 0.880 inches
[ K ] Seat Angle theta ===> 7 degrees l)"
[ K ] Stem Diameter Dstem ===> 200 inches g5t
| B ] Poisson's Ratio v ===> 03
[ B ] Modulus of Elast. E ===> 27 600,000
[ L ] Static Pullout Force Fpo ===> 12,000 Ibs lﬁ;
[ N/A ) DP DP ===> 0 psi
[ N/A ] Line Pressure Closed LPc ===> ( psi
[ N/A ] Line Pressure Open LPo ===> 0 psi
[ N/A ] O10 DP Thrust 010 ===> 0 Ibs
[ N/A ] Open DP Run Load Fpk ===> ( Ibs
[ M ] Motor Capability OT ===> 22 567 Ibs
[ M ] MaxAllow Open Thrust MASTo ===> 45 000 Ibs
“CALCULATED VALUES
D ===> 4240E+07 Ibs-in L11 ===> 0.004 Pforce ===> 2457E+04 Ibs
G ===> 1062E+07 L17 ===> 0.118 ystretch ===> 1824E-05 inches
C2 ===> 0135 DPavg ===> 23321373 psi yq ===> .2 715E-04 inches
C3 ===> 0022 Mrb ===> .2 499E+03 Ibs ysw ===> .2 532E-07 in/(Ibs/in)
C8 ===> 0707 Qb ===> 1528E+03 Ibs/in ybw ===> -5 159E-07 in/(Ibs/in)
Co ===> 0297 ybd ===> .1516E-04 inches ycompr ===> 3 116E-08 in/('bs/in)
L3 === 0 Ksa ===> .0202 yw ===> -8 003E-07 in/(lbs/in)
L8 ===> 0 ysq ===> -1006E-04 inches Fs ===> 134096 Ibs
VF ===> 0000 (See Ref. P) Mu ===> (.28
RESSURE DS
Fpiston ===> 805 Ibs Fpresiock ===> 4212 ibs
Fvert ===> 7160 ibs Fpo ===> 12000 Ibs
Ftotal ===> =.Fpiston + Fvert + Fpreslock +F ===> 22 567 Ibs
L .
Motor Cap. ===> 22567 Ibs Ftotal ===> 22567 Ibs
MAST ===> 45000
MARGIN ===> 0 %




FORM APF 06000102, REV. 00

CALC NO. ___ XX-M-040

CALCULATION SHEET REVISION 0

SHEET _4__ OF _33

. g & " c "
ORIGINATEOR. -ﬂtfc# DATE: ¢ .9, |VERIFIED BY % zﬁ/ DATE: p @ ”
Reference
[ N/A | Bonnet Pressure Pbonnet ===> 245 l [\ (Back-caiculated)

[ M ] Upstream Pressure Pup ===> 48 psi
[ N/A | Downstream Pressure Pdown ===> ( psi (Conservative DP value)
[ Att. B ] Disk Thickness t ===> 256 inches
[ Att. B ] Seat Radius a ===> 6332 inches I7H
| Att. B ] Effective Hub Radius b ===> 2560 inches (¢4t
[ Att. B] Hub Length L ===> 0890 inches yisiy
[ K ] SeatAngle theta ===> 7 degrees (oF
[ K ] Stem Diameter Dstem ===> 200 inches g5
[ B ! Poisson's Ratio v ===> (03
[ B ] Modulus of Elast. E ===> 27600000
[ N ] Static Pullout Force Fpo ===> 15000 Ibs ' o
[ N ]DP DP ===> 207 psi
[ O ] Line Pressure Closed LPc ===> 203 psi
[ O ] Line Pressure Open LPo ===> 1 psi
[ N ] O10 DP Thrust 010 ===> 7114 Ibs
[ N ] Open DP Run Load Fpk ===> 3058 Ibs
[ M ] Motor Capability OT ===> 22 567 Ibs
[ M ] Max Allow Open Thrust MASTe ===> 45000 Ibs
CALCULATED VALUES
D ===> 4240E+07 Ibs-in L11 ===> 0.004 Pforce ===> 2 33BE+04 Ibs
G ===> 1062E+07 L17 ===> 0118 ystretch ===> 1831E-05 inches
C2 ===> 0.135 DPavg ===> 2218636 psi yq ===> .2 583E-04 inches
C3 s===> (0022 Mrb ===> .2 377E+03 ibs ysw ===> .2 532E-07 in/(lbs/in)
C8 ===> (0707 Qb ===> 1453E+03 Ibs/in ybw ===> .§1588E-07 in/(lbs/in)
Co ===> 0297 ybd ===> -1442E-04 inches ycompr ===> 3 116E-08 in/(Ibs/in)
L3 ===> 0 Ksa ===> .0202 yw ===> -8 003E-07 in/(Ibs/in)
L9 ===> 0 ysq ===> .9 571E-05 inches Fs ===> 12 830 Ibs
VF ===> 0180 My ===> (18
PRESSURE LOCKING LOADS
Fpiston ===> 760 Ibs Fpresiock ===> 1525 Ibs
Fvert ===> 6811 los Fpo ===> 15000 Ibs
Ftotal ===> =.Fpiston + Fvert + Fpreslock +F ===> 22 587 Ibs
Motor Cap. ===> 22567 Ibs Ftotal ===> 22567 Ibs
MAST ===> 45000
MARGIN ===> 0 %




FORM APF -080-001-02, REV. 00

CALC NO. __ XXM-040
CALCULATION SHEET — .
SHEET _6__ OF _ 33 __
ORIGINATOR: z,,:‘C# DATE: ¢ .g; |VERIFIED av./xéé UL MEyy,
Reference
[ N/A ] Bonnet Pressure Pbonnet ===> 1198 psi l A (Back-calculated)
[ A ] Upstream Pressure Pup ===> 233 psi
[ N/A ] Downstream Pressure Pdown ===> ( psi (Conservative DP val'ie)
[ Att. B ] Disk Thickness t ===> 2744 inches
[ Att. B] Seat Radius a ===> 5011 inches Tt
[ At B ) Effective Hub Radius b ===> 2604 inches ‘”'(/%
[ Att. B ] Hub Length L ===> 0820 inches
[ Att. B ] Seat Angle theta ===> 7 degrees b
[ Att. B] Stem Diameter Dstem ===> 2.50 inches qs*
[ B | Poisson's Ratio v ===> (03
[ B ] Modulus of Elast. E ===> 27600000
[ C ] Static Pullout Force Fpo ===> 36784 Ibs l A
[ A )DP DP ===> 225 psi
[ A ] Line Pressure Closed LPc ===> 233 psi
[ A ] Line Pressure Open LPo ===> 8 psi
[ C ] O10 DP Thrust 010 ===> 13,103 ibs
[ C ] OpenDP Run Load Fpk ===> 5705 ibs
[ C ] Motor Capability OT ===> 77764 Ibs
[ D ] Max Aliow Open Thrust MASTo ===> 120,000 ibs
CALCULATED VALUES
D ===> §222E+07 Ibs-in L11 ===> 0002 Pforce ===> 6073E+04 |Ibs
G ===> 1082E+07 L17 ===> 0079 ystretch ===> 3 057E-05 inches
C2 ===> (088 DPavg ===> 10828379 psi yq ===> .2 702E-04 inches
C3 ===> 0012 Mrb ===> .3 910E+03 Ibs ysw ===> .1281E-07 in/(ibs/in)
C8 ===> (751 Qb ===> 3 588E+03 Ibs/in ybw ===> .0 546E-08 in/(lbs/in)
C8 ===> (284 ybq ===> -8 214E-05 inches ycompr ===> 2 051E-08 in/(Ibs/in)
L3 ===> 0 Ksa ===> .0.159 yw ===> .2 441E-07 in/(Ibs/in)
Lo ===> 0 ysq ===> .1 4B85E-04 inches Fs ===> 34853 Ibs
VF ===> 0474 Mu ===> 050
"PRESSURE LOCKING LOADS
Fpiston ===> § 887 Ibs Fpresiock ===> 26 047 Ibs
Fvert ===> 20820 ibs Fpo ===> 36784 Ibs
Ftotal ===> =.Fpiston + Fvert + Fpreslock +F ===> 77 764 Ibs
Motor Cap. ===> 77764 |bs Ftotal ===> 77,764 Ibs

MAST ===> 120,000
MARGIN ===> 54 %
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CALCULATION SHEET
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REVISION

SHEET

VERIFIED BY: /4,4 ‘; . S

DATE: 4-5-9¢

omcnmron:/}‘ﬁbbéf}é& DATE: o/, s g4
EJHVE840

FINPUTS

Reference

[ N/A ] Bonnet P,essure Pbunnet ===> 2 300 psi (Back-caiculated)
[ A ] Upstream Pressure Pup ===> 233 psi
[ N/A ] Downstream Pressure Pdown ===> ( psi (Conservative DP value)
[ Att. B ] Disk Thickness t ===> 2744 inches
[ Att. B] Seat Radius a ===> 5011 inches * This calculation evaluates the total
[ Att. B | Effective Hub Radius b ===> 2604 inches force required by the handwheel of the
[ At. B] Hub Length L ===> 0820 inches actuator when in the manual mode of
[ Att. B ] Seat Angle theta ===> 7 degrees operation and not the electrical (motor)
| Att. B ] Stem Diamater Dstem ===> 250 inches mode.
[ B ] Poisson's Ratio v ===> (03
[ B ] Modulus of Elast. E ===> 27 600,000 Note: The handwheel torque required
[ C ] Static Pullout Force Fpo ===> 36,784 Ibs to obtain 120,000 Ibs of force is:
[ A ]| DP DP ===> 22§ psi
[ A ] Line Pressure Closed LPc ===> 233 psi ==> 342 ft-lbs with a stem COF of 0.15
[ A ] Line Pressure Open LPo ===> 8§ psi
[ C ] O10DP Thrust 010 ===> 13,103 Ibs ==> 416 fi-Ibs with a stem COF of 0.20
[ C ] OpenDP Run Load Fpk ===> 5785 Ibs
[ C ] Motor Capability OT ===> 77764 lbs (Maximum handwheel shaft torque is
[ D ] Max Allow Open Thrust MASTo ===> 120,000 Ibs 493 fi-Ibs per reference D)
CALCULATED VALUES
D ===> 5222E+07 ibs-in L11 ===> (0.002 Pforce ===> 1225E+05 Ibs
G ===> 1062E+07 L17 ===> (0079 ystreich ===> 7 979E-05 inches
C2 ===> (088 DPavg ===> 21835 psi yq ===> .544BE-04 inches
C3 ===> 0012 Mrb ===> .7 903E+03 Ibs ysw ===> .12B1E-07 in/(Ibs/in)
C8 ===> (0751 Qb ===> 7235E+03 Ibs/in ybw ===> .G 546E-08 in/(Ibs/in)
Co ===> (0284 ybg ===> .1656E-04 inches ycompr ===> 2 051E-08 in/(Ibs/in)
L3 ===> 0 Ksa ===> .0150 yw ===> .2 441E-07 in/(Ibs/in)
L9 ===> 0 ysq ===> .2 004E-04 inches Fs ===> 70279 Ibs
VF ===> 0474 Mu ===> (.50
“PRESSURE LOCKING LOADS
Fpiston ===> 11290 Ibs Fpresiock ===> 52 523 Ibs
Fvert ===> 41083 Ibs Fpo ===> 36,784 Ibs
Ftotal ===> =. Fpiston + Fvet + Fpresiock +F ===> 120,000 Ibs

U R e R A S A

Motor Cap. ===> 77,764 |bs
MAST ===> 120,000
MARGIN ===> 0 %

Ftotal ===> 120000 1Ibs*
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FORM APF-08D-001-02, REV. 00

CALC NO. __ XXM-040
CALCULATION SHEET o &
SHEET _6__ OF _ 33
. . . /" 7
‘ORIGINATOR. # :—zcgcy, DATE.‘{,g 9 VERIFlEDBY/Z{ égz / DATE %//é
Reference
[ N/A ] Bonnet Pressure Pbonnet ===> 3 822 psi (Back-calculated)
[ N/A ] Upsiream Pressure Pup ===> 0 psi (Conservative DP value)
[ N/A ] Downstream Pressure Pdown ===> ( psi (Conservative DP value)
[ Att. B ] Disk Thickness t ===> 1010 inches
[ Att. B] Seat Radius a ===> 2006 inches —~<Tv
[ Att. B ) Effective Hub Radius b ===> 1056 inches kﬂ{”g
[ Att. B ] Hub Length L ===> 0610 inches
[ tt B ] Seat Angle theta ===> 7 degrees (a»F 2"
[ Att. B ] Stem Diameter Dstem ===> 125 inches Y
[ B ] Poisson's Ratio v ===> 03
[ B ] Modulus of Elast. E ===> 27 600,000
| E ] Static Pullout Force Fpo ===> 5000 Ibs l&
[ N/A | DP DP ===> 0 psi
[ N/A ] Line Pressure Closed LPc ===> ( psi
[ N/A ] Line Pressure Open LPo ===> ( psi * Mu was determined based on the worst
[ N/A ] O10 DP Thrust 010 ===> ( Ibs case open coefficient for similar valves
[ N/A ] Open DP Run Load Fpk ===> ( bs that were DP tested. (Ref G)
[ F | motor Capability OT ===> 13,606 Ibs (EMHVBB01A/B & EMHVB803A/B)
! F ] Max Allow Cpen Thrust MASTo ===> 16,000 Ibs
CALCULATED VALUES
D ===> 2604E+06 Ibs-in L11 ===> 0002 Pforce ===> 34G3E+04 Ibs
G ===> 1062E+07 L17 ===> 0.083 ystretch ===> 1.102E-04 inches
C2 ===> (0092 DPavg ===> 38221525 psi yy ===> .5157E-04 inches
C3 ===> 0013 Mrb ===> .2 346E+03 Ibs ysw ===> .1441E-07 in/(Ibs/in)
C8 ===> (0747 Qb ===> 5264E+03 Ibs/in ybw ===> .1323E-07 in/(lbs/in)
C8 ===> (286 ybq ===> -1643E-04 inches ycompr ===> 3 976E-08 in/(Ibs/in)
L3 ===> 0 Ksa ===> .0.168 yw ===> -3161E-07 in/(Ibs/in)
L9 ===> 0 ysq ===> .2 412E-04 inches Fs ===> 20565 Ibs
VF ===> 0000 * Mu ===> 016
URE G LOA
Fpiston ===> 4 690 Ibs Fpreslock ===> 1519 Ibs
Fvert ===> 11777 Ibs Fpo ===> 5000 Ibs
Ftotal ===> =.Fpiston + Fvert + Fpresiock +F ===> 13606 Ibs
Motor Cap. ===> 13606 |Ibs Ftotal ===> 13606 Ibs
MAST ===> 16,000
MARGIN ===> 0 %




FORM APF 08D-001-02, REV. 00

CALC NO. __ XX-M-040_
CALCULATION SHEET - .
SHEET _7_ OF _ 33
-

TOR: : x L < / /.
ORIGINATOR | DATE: o/ .o, |VERFIEDBY: 4 7/ 7 DATE 4/, g |
Reference
[ N/A ] Bonnet Pressure Pbonnet ===> 3 378 psi l & (Back-calculated)

[ N/A ] Upstream Pressure Pup ===> ( psi (Consarvative DP value)
[ N/A ] Downstream Pressure Pdown ===> psi (Conservative DP value)
[ Att. B ] Disk Thickness t ===> 1010 inches
[ Att. B ] Seat Radius a ===> 2006 inches  ~TW
[ Att. B ] Effective Hub Radius b ===> 1056 inches yl¢lew
[ Att. B ] Hub Length L ===> 0610 inches .
[ Att. B] Seat Angle theta ===> 7 degrees b:_m‘
[ Att. B ] Stem Diameter Dstem ===> 125 inches
[ B ] Poisson's Ratio v ===> 03
[ B ] Modulus of Elast. E ===> 27 600,000
[ E ] Static Pullout Force Fpo ===> 6,000 Ibs ' N
[ NVA ] DP DP ===> ( psi
[ N/A ] Line Pressure Closed LPc ===> 0 psi
[ N/A ] Line Pressure Open LPo ===> ( psi * Mu was determined based on the worst
[ N/A ] O10 DP Thrust 010 ===> 0 Ibs case open coefficient for similar valves
[ N/A ] Open DP Run Load Fpk ===> 0 Ibs that were DP tested. (Ref. G)
[ F ] Motor Capability OT ===> 13606 Ibs (EMHVBB01A/B & EMHVBB03A/B)
[ F ] Max Allow Open Thrust MASTo ===> 16,000 Ibs
CALCULATED VALUES
D ===> 2604E+06 Ibs-in L11 ===> 0002 Pforce ===> 3 087E+04 Ibs
G ===> 1062E+07 L17 ===> (0083 ystretch ===> Q738BE-05 inches
C2 ===> 0082 DPavg ===> 3378026 psi yq ===> -4 558E-04 inches
C3 ===> 0013 Mrb ===> .2 073E+03 Ibs ysw ===> .1441E-07 in/(Ibs/in)
C8 ===> (747 Qb ===> 4 653E+03 Ibs/in ybw ===> .1323E-07 in/(lbs/in)
Co ===> (286 ybq ===> -1452E-04 inches ycompr ===> 3 876E-08 in/(ibs/in)
L3 ===> 0 Ksa ===> .0 168 yw ===> .3 161E-07 in/(lbs/in)
L9 ===> 0 ysq ===> .2 132E-04 inches Fs ===> 18,175 Ibs
VF ===> 0.000 *Mu ===> (.16
Fpiston ===> 4 145 Ibs Fpreslock ===> 1 343 Ibs
Fvert ===> 10409 Ibs Fpo ===> 6,000 Ibs
Ftotal ===> =.Fpiston + Fvert + Fpreslock +F ===> 13606 Ibs
Motor Cap. ===> 13606 Ibs Fiotal ===> 13606 |Ibs
MAST ===> 16,000
MARGIN ===> 0 % |




FORM APF 06D-00102, REV. 00

CALC NO. __ XXM-040__
CALCULATION SHEET T

SHEET _8__ OF _33__

ORIGINATOR: o, b Fotsliff- OATE 4.9, |VERFIEDBY: 4 J g 0 DATE y/r

ENHV0001 ’

“INPUTS

Reference

[ N/A ] Bonnet Pressure Pbonnet ===> 322 psi l f (Back-calculated)

[ N/A ] Upstream Pressure Pup ===> ( psi (Conservative DP value)

[ N/A ] Downstream Pressure Pdown ===> ( psi {Conservative DP value)

[ Att. C] Disk Thickness t ===> 1250 inches

[ Att. C | Seat Radius a ===> 5563 inches AT

[ Att. C | Effective Hub Radius b ===> 1813 inches .”.771(,

[ Att. C] Hub Length L ===> 4063 inches

[ 8§ ] SeatAngie theta ===> § degrees LR

[ U | Stem Diameter Dstem ===> 138 inches 459

[ B | Poisson's Ratio v ===> 03

[ B ] Modulus of Elast. E ===> 27 600,000

[ R ] Static Pullout Force Fpo ===> 7000 Ibs , N

[ N/A ) DP DP ===> ( psi

[ N/A ] Line Pressure Closed LP¢c ===> ( psi

{ N/A ] Line Pressure Open LPo ===> ( psi

[ N/A ] O10 DP Thrust 010 ===> 0 Ibs

[ NJA ] Open DP Run Load Fpk ===> 0 Ibs

[ S ] Motor Capability OT ===> 17,766 Ibs

[

Q ] Max Allow Open Thrust MASTo ===> 24 920 Ibs

CALCULATED VALUES

D ===> 4936E+06 Ibs-in L11 ===> 0.006 Pforce ===> 2 797E+04 |Ibs
G ===> 1062E+07 L17 ===> (0,142 ystretch ===> 1094E-04 inches
C2 ===> (164 DPavg ===> 32187502 psi yq ===> -2227E-03 inches
C3 ===> (0028 Mrb ===> .3 683E+03 lbs ysw ===> .5641E-07 in/(Ibs/in)
C8 ===> (687 Qb ===> 2 456E+03 Ibs/in ybw ===> 4 343E-06 in/(Ibs/in)
Co ===> (288 ybg ===> .1.724E-03 inches ycompr ===> 2 4092E-07 in/(Ibs/in)
L3 ===> 0 Ksa ===> -0405 yw ===> .5 156E-06 in/(lbs/in)
L9 ===> ( ysq ===> .3 037E-04 inches Fs ===> 15006 lbs
VF ==2> 0.000 (See Ref. Q) Mu ===> (028
SURE L A
Fpiston ===> 478 ibs Fpreslock ===> 5780 Ibs
Fvert ===> 5 454 ibs Fpo ===> 7,000 Ibs
Ftotal ===> =.Fpiston + Fvert + Fpreslock +F ===> 17 766 Ibs
Motor Cap. ===> 17,766 Ibs Ftotal ===> 17,766 Ibs

MAST ===> 24920
MARGIN ===> 0 %




FORM APF -06D-001-02 REV. 00

]
,‘_ CALC NO. __ XXM 040_
CALCULATION SHEET lesiie
SHEET _9__ OF _33
ORIGINATOR: :"; Qé'?}é ég DATE: o/, g |VERFIEDBY. [ 7,7 7 DATE g,
Reference
[ N/A ] Bonnet Pressure Pbonnet ===> 382 psi [\ (Back-calculated)
[ N/A | Upstream Pressure Pup ===> ( psi (Conservative DP value)
{ N/A ] Downstream Pressure Pdown ===> ( psi (Conservative DP vaiue)
[ Att. C ] Disk Thickness t ===> 1250 inches
[ Att. C ] Seat Radius a ===> 5563 inches U
[ Att. C ] Effective Hub Radius b ===> 1813 inches !(/1(,
[ Att. C] Hub Length L ===> 4063 inches 1
[ § ] SeatAngle theta ===> § degrees e
[ U ] Stem Diameter Dstem ===> 138 inches ys
[ B ] Poisson's Ratio v ===> 03
[ B ] Modulus of Elast. E ===> 27600000
[ T ] Static Pullout Force Fpo ===> 5000 Ibs , Y
[ N/A ] DP DP ===> ( psi
[ N/A ] Line Pressure Closed LPc ===> ( psi
[ N/A ] Line Pressure Open LPo ===> 0 psi
[ N/A ] O1C DP Thrust 010 ===> 0 Ibs
[ N/A ] Open DP Run Load Fpk ===> ( Ibs
[ F ] Motor Capability OT ===> 17,766 Ibs
| Q ] Max Alilow Open Thrust MASTo ===> 24020 Ibs
CALCULATED VALUES
D ===> 4936E+06 Ibs-in L11 ===> 0006 Pforce ===> 3 316E+04 Ibs
G ===> 1062E+07 L17 ===> 0.142 ystretch ===> 2 365€-04 inches
C2 ===> (0164 DPavg ===> 38166974 psi yq ===> .2641E-03 inches
C3 ===> 0028 Mrb ===> .4 368E+03 Ibs ysw ===> -56841E-07 in/(lbs/in)
C8 ===> (687 b ===> 2912E+03 ibs/in ybw ===> .4 343E-06 in/(Ibs/in)
Ce ===> (288 ybg ===> .2 044E 03 inches vcompr ===> 2 492E-07 in/(lbs/in)
L3 ===> ( Ksa ===> -0405 yw ===> .5156E-06 in/(Ibs/in)
L9 ===> 0 ysq ===> .3.601E-04 inches Fs ===> 17900 Ibs
VF ===> 0.000 (See Ref. Q) Mu ===> 028
Fpiston ===> 567 Ibs Fpresiock ===> 6 866 Ibs
Fvert ===> 6467 Ibs Fpo ===> 5000 Ibs
Ftotal ===> =.Fpiston + Fvert + Fpresiock +F ===> 17 766 ibs
Motor Cap. ===> 17,766 Ibs Ftotal ===> 17,766 Ibs
MAST ===> 24920
MARGIN ===> 0 %




FORM APF-SD-00102, REV. 0)

CALC NO. s S
CALCULATION SHEET REVIBION 0. 0
SKEET 10 OF 33

RESULTS / CONCLUSIONS

in all cases, sufficient margin exists for each of the valves to accommodate the effects of pressure locking. Further
margin also exists if the actual motor capabiiity is determined from the actual field tested stem coefficient of friction.

The resuitant maximum bonnet pressures for the three vaives are as follows:

Yalve Maximum Bonnet Pressure

EJHVB811A 256 psi

EJHVBE11B 245 psi

EJHVB840 1,199 psi (electric motor capability) 2,300 psi (manual handwheel capability)
EMHVE802A 3,822 psi

EMHVE802B 3,378 psi

ENHV0001 322 psi

ENHV00G7 382 psi
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Drawing M-724-00696

WR 06770-82 and VOTES test #5 (Static As-Left test)

Calculation EJ-M-013 Rev. 4

WHR 05784-82 and VOTES test #3 & 4 (DP test) and WR 04950-04 test #3 (Static As-Left test)
Procedure TP-TS-968 Rev. 0, EJHV8811B MOV DP Test

Calculation EJ-M-017 Rev. 2

Calculation EN-M-011 Rev. 2

WR 03216-84 and VOTES test #4 (Static As-Left test)

Calculation EN-M-005 Rev. 3

WR 03215-84 and VOTES test #3 (Static As-Left test)

Drawing M-225-00006

STSE PE-19E and STS PE-40B performed during Refuel V1| 7 u
Calculation EN-M-013 Rev. 1,

Calculation EJ-M-019 Rev. 1 M ‘1(([1@
PiR 96-109¢ and the supporting operability evaluation per ; P 28-001
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PRESSURE LOCKING TESTING AT COMMONWEALTH EDISON

PURPOSE

ComEd has developed a MathCad model for predicting the thrust required to unseat an
MOV under pressure locking conditions. This model is based on Roark's Equations for
deflection of a plate with a central hub. The MathCad model is being applied to MOVs
which 2 ComEd review determined to be potentially susceptible to pressure locking.

The purpose of the ComEd test program for pressure locking is two-fold. The test data is
being used to validate the ComEd MathCad model for pressure locking. In addition, the
testing is being performed to determine the whether pressure locking concerns associated
with slow heat-up of fluid in the valve bonnet are justified.

The Westinghouse Owners’ Group has been supporting the ComEd efforts by soliciting
other utility involvement and by providing some funding for the setup and testing of valves
at ComEd facilities.

RESULTS TO DATE

ComEd has tested a 10” Crane valve and a 4” Westinghouse valve under pressure locking
conditions. The results of this testing are plotted on the attached sheets. As can be seen
from these plots, the MathCad model has very accurately predicted the pressure locking
unseating force.

In addition, ComEd performed some bonnet fluid heat-up testing on the Westing..ouse
MOV This testing showed a bonnet pressurization rate of only 0.4 psi per degree
temperature rise. This result is similar to results obtained by Northeast Utilities in pressure
locking tests performed earlier this year. Prior to this test, as much air as possible was
removed from the valve bonnet by venting through the packing. No seat leakage and very
slight packing leakage were observed during the test. Based on this test data, ComEd
believes that extraordinary measures (such ac those taken by TVA during 1985 tests) must
be taken to sufficiently remove air from the valve bonnet so that theoretical pressurization
rates of 30 to 100 psi per degree temperature rise can be achieved. TVA had to shake its
test valves from side to side prior to submerging them in a heated bath of water to get the
measured pressurization rates of 20 to 24 psi per degree temperature rise. Such
extraordinary measures are inconsistent with normal plant operations. Consequently,
thermally induced pressure locking due to bonnet heat-up appears to represent a design
concern rather than an immediate operability concern.

No bonnet fluid heat-up testing of the Crane 10” valve could be performed because slight
seat leakage was sufficient to preclude bonnet pressurization by the thermally induced
pressure locking mechanism. This information also suggests that the thermally induced
pressure locking concern should not be considered a common cause type of failure which
has a high probability of occurring.



FUTURE TESTING PLANS

Several utilities have exprassed interest in participating in the ComEd test program by
supplying test valves or performing testing of their own. This includes Entergy (Grand
Gulf), Arizona Public Service, and Carolina Power & Light. Entergy is currently preparing
to perform tests on a Velan valve using the ComEd test procedure. APS and CP&L are
offering test valves to ComEd. In addition, Anchor/Darling has agreed to provide ComEd
with a 6” double-disk gate valve for pressure locking testing. At this time, ComEd is
considering testing the valves listed below - xrir._- October/November of tl..s year:

8” Borg-Warner Flex Wedge Gate Valve from APS

8” Westinghouse Flex Wedge Gate Valve from CP&L
6" Anchor/Darling Flex Wedge Gate Vaive from CP&L
6” Anchor/Darling Double-Disk Cate Valve from A/D

ATTACH iE17 __A_ “
CALC. 0. XX-/-o4P
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Westinghouse 4" Flex-Wedge Gate Valve
Total Unseating Load
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Westinghouse 4" Flex-Wedge Gate Valve
Portion of Unseating Load Due to Pressure
{not including piston effect)

CALC.

Measured Pressure Iinduced Load

2000 3000, 000 5000

Predicted Predicted Pressure induced Load
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Cnne- 10" Vaive Pressure Locking Test Resuits
Additiona! Load (above static unseating)

Due to Bonnet Pressure
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COMMONWEALTH EDISON COMPANY

CALCULATION NO. NED-M-MSD-188 PROJECT NO N/A PAGE NO. ¢

1. PURPOSE/OBJECTIVE

The purpose of this calculation is to available marging (MGC to Required Thrust to Open) for
MOV 3-1501-22A which has been determined to be susceptible to the pressure locking
phenomena. The MOV is installed in the Low Pressure Injection (LPCI) System at Dresden.

II. METHODOLOGY AND ACCEPTANCE CRITERIA

The methodology for calculating the thrust required to open the MOVs under the pressure
locking scenario is based on the Reference | (Roark's) engineering handbook. This methodology
has been previously applied by ComEd in the ...:er2nces 2 and 10 calculations. The
methodology determines the total force required to open the valve under 2 pressure locking
scenario by solving for the four components to this required force. The four components of the
force are the Pressure Locking Component, the static unseating component, the piston effect
component, and the “"reverse piston effect” component. These components are determined using
the following steps.

Pressure Locking Component of Force Required to Open the Valve

The valve disk is modeled as two plates attached at the center by a hub which is concentric
with the valve disk. A plane of symmetry is assumed between the valve disks. This plane
of symmetry is considered fixed in the analysis.

[Plane
laf
Symmetry

Modeled As: ol

Symmetry

REVISION NO. 0

TATTACHMENT ___A

CALC.NO. XX -M-0o¥d
REV_o9 SHT_I] 0oF_33




COMMONWEALTH EDISON COMPANY

CALCULATION NO. NED-M-MSD-188 PROJECT NO NA4 PAGE NO §

The pressure force 1s assumed to act uniformly upon the inner surface of the disk between
the hub diameter and the outer disk diameter. The outer edge of the disk is assumed to be
unimpeded and allowed to deflect away from the pressure force. In addition, the disk hub is
allowed to stretch. The total displacement at the outer edge of the valve disk due to shear
and bending and due to hub stretch are calculated using the reference | equations.

sb nding ssheu

-5 e,
g hub stretch

An evenly distributed force is assumed to act between the valve seat and the outer edge of
the valve disk. This force acts to deflect the outer diameter of the valve disk inward and to
compress the disk hub. The pressure force is reacted to by an increase in this contact force
between the valve disk and seats. The valve body seats are conservatively assumed to be
fixed. Therefore, the deflection due to the known pressure load must be balanced by the
deflection due to the unknown seat load. The deflection due to the pressure force is first
calculated. Then, the reference | equations are used to determine the contact force between
the seat and disk which results in a deflection which is equal and opposite to the deflection
due to the pressure force.

ATTACHMENT __A
CALC. 10, _XX-M-o¥P
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COMMONWEALTH EDISON COMPANY

CALCULATION NO. NED-M-MSD-188 PROJECT NO. N/A PAGE NO.6

The coefficient of friction between the seat and disk is determined tased on the open valve
factor from a DP test. The stem force required to overcome the contact load between the
seat and disk which opposes the pressure force is equal to:

(seat load) x [ (seat mu) cos(seat angle) - sin(seat angle)] x 2 (for two disk faces).
Stauc Unseating Fo ce

The static unseating force represent the open packing load and pullout force due to wedging
of the valve disk during closure. These loads are superimposed on the loads due to the
pressure forces which occur during pressure locking. The value for this load is based on
static test data for the MOVs,

Piston Effect

The piston effect due to valve internal pressure exceeding outside pressure 1s calculated
using the standard industry equation. This force assists movement of the valve stem in the
open direction.

om * 'y

n
Framia ® 7% Dl *{ P = Po)

"Reverse Piston Effect'(F.q).

The reverse piston effect is the term
used in this calculation to refer to the
pressure force acting downward against
. ¢ valve disk. This force is equal to
the differential pressure across the valve
disk times the area of the valve disk
times the sine of the seat angle tmes 2
(for two disk faces).

ATTAGIENT A
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CALCULATION NO. NED-M-MSD-188 PROJECT NO. N/A4 PAGE NO.7

TR

Total Force Required to Overcome Pressure Locking

As mentioned previously, the total stem force (tension) required to overcome pressure
locking 1s the sum of the four components discussed above. All of the terms are positive
with the exception of the piston effect component.

Next the motor gearing capability available to overcome static unseating forces is determined
using the statically measured stem factor, the pullout efficiency, the temperature factor, and the
ComEd motor test data (for breakdown torque and voltage factor).

Voltage , ..oi
MR x Temp Factor x OAR x Eff pyy * _V—ol-t;g;:_
MGC,, = Stem Factor

ATTACHMENT _A
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COMMONWEALTH EDISON COMPANY

CALCULATION NO. NED-M-MSD-188 PROJECT NO. N/A PAGE NO. &

v -
‘Q. ‘b‘ﬂ

L=

Review of the VOTES traces for the subject MOV indicate a ~4000 Ibf inconsistency between the
thrust zero at O4 (valve closed) and the thrust zero at C3 (valve opened). This is explained by
the valve's horizontal orientation. The weight of the valve stem when the valve is open is
putting a side load on the valve yoke causing the zero mismatch.

The open valve factor is calculated by based on the open DP load. This load is determined by
using the equation below: The O10 thrust is measured in the region of the trace during which
the valve disk is sliding on the valve seat (prior to flow initiation). This thrust is based on the
04 zero since the valve is effectively closed at O10. The open running thrust is measured at the
end of the open stroke and is referenced to the C3 zero since the valve is nearly fully open at the
point at which the open running load is measured. The Line Pressure adjustment term in the
equation accounts for the fact that the piston effect decreases during the opening valve stroke.

CIOM ~ Running,, ., + %D:.(mohm -M‘"gbm) l
VF__ =

g

DPx’—:-D,‘_

The apparent margin ber veen MGC and required thrust is calculated. No acceptance criteria is
provided in this calcuiation. The Station will establish the acceptability of the available margin
as part of the operability analysis for this valve.

1. ASSUMPTIONS

1. The valve disk is assumed to act as two ideal disks connected by a hub. The
equations in reference | are assumed to conservatively model the actual load due to
pressure forces. This assumption is considered conservative since inspection of the
disk drawings show large fillets between the disk hub and seats which should make
the valve disk stiffer than assumed in the reference | equations

ATTAGIH ST A
CALC. KO, XX-mM-o¥Yp
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CALCULATION NO. NED-M-MSD-188 PROJECT NO. N/A PAGE NO 9

2.

l.

The coefficient of friction between the valve seat and disk is assumed to be the same
under pressure locking conditions as it is under DP conditions. This assumption (in
combination w..a assumption 2) is considered to be justified based on bench marking
of the calculation against ComEd and EPRI pressure locking test data for similar
flex-wedge gate valves.

The upstream, downstream, and boan.: oressure values are based on a scenario in
which the valve bonnet 1s pressurized to reactor pressure by leakage past adjacent
check valves. A LOCA occurs which causes the reactor pressure drop off a rate
defined in the applicable fuel analysis. The LPCI and LPCS pumps come up to
speed, and the subject valves receive a signal to open. The pressure values are based
on a review of the fuel analysis and FSAR for each station. These values should be
reviewed by the affected stations for accuracy prior to final zcceptance of this
calculation. (See LIMITATIONS at end of this calculation )

IV. DESIGN INPUTS

Valve Disk Geometry information is based on the Reference 4 Fax from Crane Valve
Company (Attachment 1)

Motor Data is taken from the Reference 5 report.

\'% REFERENCES

Sixth Edition of Roark's Formulas for Stress and Strain

r 8 MPR Calculations 101-013-1, “Effect of Bonnet Pressure on Disc to Seat Contact
Load", dated 3/23/95, and 101-013-4, "Estimate of Valve Unseating Force as
Function of Bonnet Pressure”, dated 3/23/95
NMAC Report NP-6660-D, “ Application Guide For Motor Operated Valves"
| TTACHMONT A
CALC. 0. XX-M-p4P0
REV.C0_SHT 22 OF.3% |
REVISION NO. 0




COMMONWEALTH EDISON COMPANY

CALCULATION NO. NED-M-MSD-188 PROJECT NO. N/A PAGE NO.10

10.

)
2)

Crane Telecopies from Dave Dwyer and Bruce Harry to Brian Bunte (ComEd) dated
$/3/95 and 6/16/95, Attachment |

ComEd MOV AC Mector Test Program Report Part |, Revision |, CHRON 213741

EMS Calculation CE-DR-030, "Pressure Locking Analysis of Dresden Motor
Operated Valves", dated 6/13/95

ComEd AC Induction Motor Test Report, Part |, Chron 213741 dated Apnl 27, 1995

Thrust values are taken from the following static and DP VOTES tests:

Station Valve Test Number(s) Test Date
A, Dresden 3-1501-22A 40 7/6/94
B.  Dresden 3-1501-22A 42 7/6/94

Margin Review Databases for Dresden Station (dated 11/11/94)

ComEd Calculation NED-M-MSD-182, "Venfication of Operability for Dresden and
Quad Cities Injection Valves Susceptible to Pressure Locking", dated June 22, 1995

VI. CALCULATIONS

MathCad calculation of:

the pressure locking unseating force,
the available motor gearing capability to unseat while pressure locked

is provided on the next 4 pages.

t e TACHWIENT _45____
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EXAMPLE

INPUTS:
P bonnet = 1005 psi
:omm Pressure 5 s ah Assumption 3
pstream Pressure up p Assumption §

Dewnstream Prussure p down * 350 psi Assumption §

Disk Thickness t =3in Attachment 1

Seat Radius @ =6385n Reference 9

Hub Radius b =2.125n Attachment 1

Hub Length L 224375 Attachment 1

Seat Angle "”“3 =5 deg Reference 9

Poisson's Ratio (disk) ¥ ~ Typical of Carbon Stee!

Mod. of Elast. (disk) £ -276 10 psi Typical of Carbon Steel

Static Puliout Force F po * 36921 Ibf Reference &8

(Test 42)

010 Thrust (DP test) 010 = |0048 Ibf Reference 8A

Open Run Thrust (DP) Run = 2268 Ibf Reference 8A

LP (valve closed) Licioss 2 303.6-ps Reference 8A

LP (valve open) LPopen =43.6ps Reference 8A
4 Stem Diameter D gem 30 Reference 9
VALVE FACTOR CALCULATION

Vaive Factor:
(010 - Run) + = D gors’ (LPclose - LPopen)
VF = 4 VF =0 269
t(u)2 DPtest
Cosfficient of friction between aisk and seat:(Reference 3)
mu = VF. 0N thetz) mu = 0.274
| = VF sin(theta)

PRESSURE FORCE CALCULATIONS

Average DP across disks:

P P 4own
DPavg :Pm-_‘!;:___ DPavg = 64C *psi

2

|~ TAGE T TR
| CALC. 10, XX-m-eY>
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......

Disk Stiffness ConstantReference 1, Table 24)

3
D = E) D =6824+ 10" “Ibfin
1201 -4
I 7
G znE G=1062:10" ‘psi
2(1 +v)

Geometry Factors: (Reference 1, Table 24)

Cs :%[l-{g)z(nzm(%m C, =016l
C :.b.[['g\z |“|n(! +l3)1-|1 C,=0028
3 48 (l/ > b) kl J 3
Cs =%[l+v+(l-v)<(.§}2! C8-06'9
c 3{'*'m(5‘+"'[|-{'3)z}1 Cg=029
’ al| 2 \h) < \a } 9

<l - oy
o 3 [ ]

e s o T ) ufe)] ey

ot o] e

Moment (Reference 1, Table 24, Case 2L)

if ¢
M :M{-.’.‘(J- be) - L,,] M,,,-A)m-lo’ “Ibf
Cqg !2ab |
.DPavg (2 2 =5459-10° - f
Q=5 ) a n
PATTACHMSNT A

CALC. NO. XX--0Y»
REV_o o SHT_25_OF 32




Deflection due to pressure and bcnding(ﬂohnncn 1. Table 24, Case 2L)
2 )

. L

DPavg o 2!

Deflection due to pressure and shear stress: (Reference 1, Table 25, Case 2L)

X ».03|28%)- (b7l K .. =~0393
. tz t;)-..)} o =036
l(,‘l)f’lvllz -4
Py " e Y sq = 3223410
Deflection due to hub stretch (from center of hub to disk):
P force = 3-1416-(a? - b?) DPavg P force ™ 7 289+ 10° «Ibf
y . P force L %
e PTPPTE 7Y 1) Y stretch = 2.269+10™* “in

Total Deflection due to pressure forces:

Yq “Ybq*Ysq~ Y stretch yq--9629-1o"
Deflection due to seat contact force and shear stress (per Ibf/i({Reference 1, Table 25,
Case 1L)
3
Y gwi= . - Y o =-2647:107 .T“_‘-
t
{per Ibf/in) {-Er)
Deflection due to seat contact force and bending (per Ibf/in(Reference 1, Table - 4,
3 Case 1L)
L y .1 )rCZ\ .C9 L ‘ 'ri,.\c 1 L i ‘608'0"‘7 n
- Do | - __,‘ —— | —— B - y - - (s -0
bw ~"\ 5 HC,M b 9} e/ 3 3} bw I
(per Ibf/in) * ™
Deflection due to hub compression (per Ibf/in), (from center of hub to disk):
y . 38 L - @
compr T 3 /5F) y =] 24910 ‘o
11416 6% (2E) compr
(per ibf/in)

Total deflection due to seat contact force (per Ibf//in.):

Yw “Ybw* Y sw™ ¥ compr ibf)
(per Ibf/in) (

T —

AHALH. Nt A
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Seat Contact Force for which deflection is equal previously caiculated deflection
from pressure forces:

4
F, 2 g3
Yw

UNSEATING FORCES
F

R 2 :
Fptnoo"“ouem Phomel ote oL

- 2 / .
va zna’ sin(theta) (2 Phoune(‘ Pup- Pdown)

Fpm‘wk =2 F,(mu-coa(meu) - s theta ) )

F total :'Fpmon*Fven'Fpreslock"Fpo

4
F ota =6103+10" “Ibf

MOTOR / GEARING CAPABILITY INPUTS:

Motor Torque: MR =882 fi Ibf
Temperature Factor: Tf =098
Degraded Vcitage: DV 402 volt
Under Voltage Factor: n 2187
Stem Factor: SF = 0275f
Overall Ratio: OAR =4845
Pullout Efficiency: ERf 5, =065
CALCULATIONS: [ pv "
MOC 4yq *MRTFOAR ERf l_‘f%‘l“-’-

M . MGC 4yl - F 1otal
argin =

F iotal

TTACHMENT __ A
JALC.NO. Xx-M-o4p
| REV_co SHT_22 oF 3%

F g =4543-10" <Ibf

packing I8 Included in measured static pullout Force

F piston =7 104°10° Ibf
F yory = | 429+10* “Ibf

4
Fprulock = | 692:10" -Ibf

- . "
Fpo 3.692:107 «Ibf

Reference 9
Reference 9
Reference 9
Reference 5 (Typical)
Reference §
Reference 9

Reference 9

' 4
MGC g = 7372¢10" <Ibf

Margin = 0208
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8021 Flimt
Westinghouse Lenexa Kansas 66214
Electric Corporation SAP96.100

February 5§, 1996
94 -08220

Mr. Lanny Ratzlaff

Wolf Creek Nuclear Operating Corp
P.O. Box 4il

Burlington, KS 66839

Subject: Geometric Parameters for Valve

Pressure Locking Analysis
Dear Mr. Rawzlaff:

In response to your recent request, this letter transmits georactric parameters for several Westinghouse
valves. These geometric parameters are for use in the pressure focking analysis of these valves, using the
Commonwealth Edison methodology, being done by Wolf Creek to support their response.

The geometric parameters which we are providing are as follows:

Seat Angle: The value provided is one half of the angie between the two (2) faces of the disc, from the
gate disc drawing. For all of these vaives, the scat angle is 7 degrees.

Stem Digmeter: This is the stem diameter where the stem passes through the packing,

Hub Radius: When the hub is circular, the hub radius is the hub radius from the gate disc drawing. When
the hub is non-circular, the hub radius is the radius of a circle which has the same area as the actual hub.

Hub Length: The hub length is the distance between the two (2) disc flanges at the bortom of the wedge.
It is recognized that this may give a larger hub length than is actually present in the hub itself, but this is
the dimension used in the Commonwealth Edison analysis of the Westinghouse 4" gate valve which was
used to verify their technique against test results.

Disc Thickness: The value reported is equal to the wedge thickness at mid-height of the wedge as given on
the gate disc drawing, minus the hub length defined above, quantity divided by 2. This disc thickness is
actually the thickness of the disk at its outside edge at mid-height of the wedge. and as with the hub length
dimension, this is the value used in the Commonwealth Edison calculation for the Westinghousc 4" gate
valve which was used to validate the model.
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Mr. Lanny Ratziaff February 5, 1996
Wolf Creek Nuclear Operating Corp Page Two (2}

Seat Radius: The values given are the mezn seat radius as given by the following formula:
seat radius = square root of [(OD squared plus ID squared)/8]

The outside scat diameter used in this formula is the outside diameter of the seat area given on the seat ring
drawing. The inside seat diameter is taken as the average of the inside seat diameter from the seat ring
drawing and the inside scat diameter from the seat ring drawing divided by the cosine of 7 degrees. The
outside scat diameter is given in the plane of the seat, while the inside seat diameter is given in the vertical
direction. The inside of the seat ring is actually thus an ellipse, and we are using the average diameter of
the eilipse.

The table of values is attached.
Very truly yours,

WESTINGHOUSE ELECTRIC CORPORATION

MO @v//o&&w@z

M. C. Bollenbach
Special Sales Representative
North American Field Sales
MCB:sls
ATTACHMENT

cc:  Mr. Carl Dumsday (W) WONOC Site
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4GM7BFNA

4GMTRFNA

10GMT78FNC
12GMBESEF
12GMBKSEB
14GMB4AFED
I4GMB4FED

RB02A
8802B
¥840

8702A
§702B
BRI1A
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STEM

1.25
1.25
2.50
3.00
3.00
2.00

TABLE OF VALUES

VALVE GPO ASSY

TAG No. SERIAL NUMBER DRAWING

B802A 04000GME8FNBODOOOW750008  9749D75

¥802B 04000GMBEFNBOD00OW750011  9749D75

KE40 10000GMBSFNBODO0SW750006  9747D09

8702A 12002GMS8SEHOF0CIW 750002 ID21943

8702B 12002GMESSEHODO0OOW 750004  3D21499

BE1IA 14000GMB4FEHOE00SWT750001 1D99954

K811B 14000GMB4FEHOE00SW 750002 1D99954

DISK SEAT HUB HUB SEAT
DIAMETER THICKNESS  RADIUS RADIUS LENGTH ANGLE
I4G No. Linches inches inches inches degrees inches

1.01 2.006 1.056 0.61 7
1.01 2.006 1.056 0.61 7
2.744 5.011 2.694 0.82 7
3.225 5.987 3.225 1.31 7
3.225 5.987 3.225 1.31 7
2.560 6.332 2.56 0.89 7
2.560 6.332 2.56 0.89 7

8811B

2.00
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ANCHOR/OARLING VALVE COMPANY
WILLIAMSPORT, PENNSYLVANIA

Four Solutions To Problems ff#\ %
With Srmall \!_glvesl

o Slze %* .27 Seaie
PR .. W— o ASME ill Class 1, 2, 3 (From Stock)
« Graphite Packing
. Carbon or Stainiess
Sories 1878 lodcn 1978
[N 5 Globe Vaive Bwing Check Velve
) e
Series 700 Serios 1878 I
Double Disc Double Disc
Gute Varve o o o Unique Qate Veive
Anchor/Deriltg Feetures

* Custom Trim Option i
* Duasl Seat Option
1 . ||

ANCHOR/DARLING VALVE CO. WILLIAMSPORT, PA 17701
Tel: 717-327-4800 Telex: 759953 FAX: 717-327-4805
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Inputs:

0

Attachment £ to Caic. AX-M-C40, R/0

=

Bonnet Pressure Pbonnet

Upstream Pressure

Pup

1/i4/9L

4 269 psi

Steve Lawe /J.MFMH‘O

0 psi

pendent verification of the inputs and cutputs for EMHVEB02B found on sheet 5 of this caic.

=
=
Downstream Pressure Pdown = 0 psi 1 ~icaTzon 7.
Disk Thickness t = 1.010 in i T ’ e
Seat Radius as 2.008 in Convelam 7T
Effective Hub Radius b= 1.058 in Iwg Wore § WRRT
Hub Length L= 0.810 in Uste Iv Twg Bupy 9o -
Seat Angle theta = 7 deg Ca Y Y& Turg
Stem Diameter Dstem = 1.25in LeviaT;,y,
Poisson's Ratio v = 03 <=1k
Modulus of Elast. E = 27,600,000 psi J 14 /ee
Static Pullout Force Fpo = 3,003 lbs
1oP DP = 0 psi
Line Pressure Closed LPc = C psi
Line Pressure Cpen LPo = 0 psi
010 DP Thrust 010 = 0 Ibs
Open DR Run Load Fok = 0 Ibs
Motor Capability oT = 13,606 Ibs
Max Allow Open Thrust MASTo = 16,000 Ibs
D= 2604057 !bs-in L11 = 0.002 Pforce = 39013 Ibs
G= 10615385 L17 = 0.083 ystretch = 1.231E-04 in
C2= 0.082 DPavg = 4269 psi yq = -0.000578 in
Ci= 0.013 Mrb = -2620 Ibs ysw = -1.44E-07 in"2/1b
C8 = 0.747 Qb = 5880 Ibs/in ybw = -1.32E-07 in"2/1b
Co= 0.286 ybd = -0.000184 in ycompr = 3.976E-08 in"2/1b
L3 = 0 Ksa = -0.168 yw = -3.18E-07 in*2/1b
L8 = 0 ysq = -0.000269 Fs = 22069 ibs
VF = 0.000 Mu = 0.18
L
Fpiston = 5239 ibs Fpreslock = 1687 Ibs
Fvert = 13154 ibs Fpo = 3003 Ibs
Ftotal = 13605 Ibs
[Resuits:
Motor Cap = 136086 Ibs Ftotal = 13805 Ibs
MAST = 16000 Ibs
[ Wargin = 7E06 % |
The results of this verification agrees with those on sheet §. Therefore, the resuits on sheet § are correct.
33 33
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VALVE - L0GM78FNC
DWG - $747D0%

QUESTION: WHAT I8 THE BASIS OF THE MAXIMUM OPERATING LOAD OF
112084 LB POR THE VALVE AND CAN THE VALVE WITHSTAND AN OPENING

LOAD OF 120,000 LB IF REQUIRED.

BASIS POR CONCLUSION:

THE ALLOWABLE OPBNING LOAD OF 112084 LB WAS BASED ON THE VALVE
LINK AT 650F, THIS VALUE WAS BASED ON AN ALLOWABLE OF .65 §
WHICHE WEBTINGHOUSE GENERALLY USEE FOR AS-LEFT CONDITIONS. A
LOWER TEMPERATURES THE LOADE WOULD BE:

600F - 113676 LB
500F - 116616 LB
400F - 120414 LB

ALL THESE VALUBS ARB BASED ON THE SAME ALLOWABLE AS THE 112084
LB.

PLEASE NOTE THAT THE OPERATING LOAD APPLIED TO THE STEM IS NOT
mmmmmcmoumssxmlsmormmu
USED TO PULL THE STEM THROUGH THE PACKING.

ALL THE OTHRR COMPONENTS® AS LINK, PIN, STEM AND DISC CAN TAKE
OPENING LOADSE GREATER THAN 150,000 LB.

CONCLUSION:

THE VALVE WOULD BE ACCHPTABLE WITH A 120,000 LB OPENING LOAD
BASED O THR ALLOWABLE STRESS (.65 Sy), THE FACT THRE ['EMPERATURE
WOULD NOT BE AT €50F AND THE PACT THAT THE PACKING LOADS WOULD
REDUCE THE LOADS ON THE LINK.
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