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EXECUTIVE SUMMARY

This analysis was performed to qualify the 42" RlA8 Class 75 con-
tainment purge valves for Commonwealth Edison's Zion Station
Units 1 and 2. The analysis was to determine whether or not the
butterfly purge valves, when subjected to a worst-case contain-
ment pressure transient, will close within a specified time
interval and therefore accomplish their intended safety function.
The time dependent torque profile developed on the valve stem due
to the containment pressure transient was calculated for valve
closing times of 5 seconds and 8 seconds after the onset of the
postulated containment pressure.

The dynamic torque profiles were applied to a mathematical model
of the valve consisting of beam and plate' finite elements to
represent the mass and stiffness of the valve disc and valve
stem. The resultant stresses in the valve stem and valve disc
were calculated using the ANSYS code and compared with the ASME
code allowables.

Based on an acceptance criteria that the calculated stresses
remain below code-allowable yield stresses at all times during
the containment pressure trainsient, the results of this conser-
vative analysis indicate the purge valves would have sufficient
strength and integrity to close from a full-open position even
under design-basis accident conditions.
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1.0 INTRODUCTION

This report will examine the effects of the flow ind ced dynamic
torque on the 42" RIA8 containment isolation / purge butterfly
valves. First, the flow time history for both the 5 second and
8 second closing times is determined. This analysis will be
based primarily on the containment pressure vs. time curve for
all available energies (Ref. 13) and a set of general equations
relating the piping system configuration to the flow rate. From
the flow analysis, the maximum torque on the system will be
calculated and applied to the finite element model of the disk
assembly. Critical stresses for both closing times can be
extracted from the finite element analyses. These stresses will
then be compared to appropriate allowables from the ASME Boiler
and Pressure Vessel Code.

The following Valve Tag Numbers are covered by the report:

])
~

1AOV-RV0001 2AOV-RV0001
1AOV-RV0002 2AOV-RV0002
1AOV-RV0003 2AOV-RV0003
1AOV-RV0004 2AOV-RV0004

A number of conservative assumptions were used in performing
the calculation. These assumptions are clearly identified and
summarized in Section 3.1. In addition, justification supporting
the reasonableness of each major assumption is also provided.

The analysis performed.her'e is based on the pressure time
history for faulted conditions due to a Loss of Coolant Accident
(LOCA).

-
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2.0 SIIMMARY OF RESilLTS

TORQllE RESilLTS

From Section 4.7 the maximum dynamic torque and corresponding
opening angic (e) for each closing time are:

5 Sec. Closing

9 CRIT = 65.630
Tp (max) = 167,431 IN-LB

8 Sec. Closing

@ CRIT = 66.430
TD (max) = 189,576 IN-LB

STRESS RESilLTS

The following tables summarizes the maximum stresses and
allowables for the components considered in Section 6. Note that
the maximums from all load cases (1, 1A G 2) are summarized.

.

LOAD CASE #1 - 8 SECOND CLOSING

COMPONENT STRESS STRESS ALLOWABLE FACTOR OF
TYPE (KSI) (KSI) SAFETY

Dome Bend 10.6 30.7 2.90

Stem Shear 15.2 16.0 1.05

Shaft Bend 9.3 28.8 3.10

Top ilub Bend 8.6 28.8 3.35

Bottom ilub Bend 9.0 28.8 3.20

Shear Pins Shear 14.3 16.0 1.12
_.
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SUMMARY OF RESULTS (Con't)

LOAD CASE #1A - 5 SECOND CLOSING

COMPONENT STRESS STRESS ALLOWABLE FACTOR OF
TYPE (KSI) (KSI) SAFETY

Dome Bend 9.4 30.7 3.27

Stem Shear 13.4 16.0 1.19

Shaft Bend 9.7 28.8 2.97

Top ilub Bend 7.6 28.8 3.79

Bottom ilub Bend 1.4 28.8 20.6

Shear Pins Shear 12.6 16.0 1.27

LOAD CASE #2 - MAX. PRESSURE

COMPONENT STRESS STRESS ALLOWABLE FACTOR OF
TYPE (PSI) (PSI) SAFETY

Done Bend 12.5 30.7 2.46

Stem Shear 7.6 24.0 3.16 ,

1

Shaft Bend 3.4 28.8 8.47

Top ilub Bend 3.0 28.8 9.60
]

Bottom ilub Bend 3.1 28.8 9.29 |

*Shear Pins * * * *

*In the closed position the shear pins are parallel to the
pressure load and therefore do not experience any significant
load.
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SUMMARY OF RESULTS (Con't)
.

CONCLUSIONS

Based on the stresses summarized above, the disc assembly is accep-
'

table for the flow induced loads.
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3.0 METilOD OF ANALYSIS
,

The analysis' performed in this. report consists of two sections.
First, based on the containment pressure time history and valve
flow factors, the dynamic torque time history is developed. This
includes the calculation of the weight flow rate, pressure drop
across the valve, and critical pressure ratio, as well as the
torque at various points in the closing cycle. The equations
governing the time-flow-torque relationship and the relevent flow
coefficients are developed, derived or summarized in Section 4.
These equations and coefficients are then incorporated into a
Fortran IV computer program and solved for both the 5 second and
8 second closing times. Solutions are obtained at increments of
0.05 seconds. Results are summarized on Pages 31 & 32 of Section
4. A listing of the output is included in Appendix A and a listing
of the computer program is included in Appendix D.

The second phase of the analysis consists of applying the torque

) and pressure loads to a finite element model of the disc
assembly. Two cases are considered. First, loads representing
the shear and torque loads on the shaft are applied. Then, a
second static analysis applying the maximum possible upstream
pressure to the surface of the dome is performed. This is
required because the upstream pressure continues to increase
after the valve is closed. The maximum static pressure at t=50
seconds is used. (See Figure 4-2). The analyses are performed
using the ANSYS Finite Element Model described in Section 5 of
this report. The maximum stress results for the dome, shaft,
stem and hubs are summarized and compared to appropriate
allowables in Section 6. The allowables are based on the ASME
Boiler and Pressure Vessel Code and the AISC Manual of Steel
Construction (Ref. 's 7 & 8). The detailed ANSYS results are
included in Appendix B and C.

.
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3.1 ASSUMPTIONS

Below is a list of the major assumptions used to perform
this analysis. Each item includes a reference either to a,

document or text which supports the assumption; or to a sec-
tion in this report which discusses the assumption and its
justification in detail.

1. The line is assumed to dump into an environment at
atmospheric pressure. (14.7 PSIA) (Ref. 12)

2. Temperature is assumed constant at 283 F (743 R).
(Ref. I f 4)i

3. The resistance coefficients used to determine the head
loss due to the piping, elbows, mitres, etc. have been
derived or extrapolated from Appendix A of the Crane
Catalog. (Ref. 2)

(C ) as a function of4. The dynamic torque coefficient t
valve opening has been derived from the result of the

h) analysis performed by 11. Pratt Company (Ref. 1). 11 .

Pratt has also stated that the maximum value of Ct is
apporximately 0.3. This is consistent with the values
calculated in Section 4.5.

5. The opening angic vs. time curve has the same shape as
that used in the 11. Pratt report (Ref. 1). It is scaled
to adjust for the 5 second and 8 second closing times.

6. The specific gravity and isentropic expansion coef-
ficient for the containment mixture are taken from
Ref. I as 0.738255 and 1.19775 respectively.

7. The flow rate as a function of the opening angle (for
P1 - Constant) follows the Equal Percentage Theorem.
This is based on the camparison on Pg. 166 of Ref. 3.

8. Sonic flow will be determined by the critical pressure |
method. When the pressure drop in the valve exceeds
AP (critical) as defined in Ref. 3, the flow will be
choked. (See Section 4.4)

9. The maximum torque will occur at the onset of sonic
flow. For all times after the onset of sonic flow, an
increase in upstream pressure will cause a decrease in
the dynamic torque. (Ref. 1)

~
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10. For the times after the start of sonic flow assume
that the pressure downstream of the valve is constant.
This value is conservatively taken as equal to the
downstream pressure when sonic flow first, occurs. The
results in the post-sonic region are approximate.
(See Section 4.4)

11. The load distribution due to the applied pressure
transient which produces the torque is approximated as
an eccentric triangular distribution. (See Pg. 59)

12. The amount of eccentricity of the load is calculated
from the geometry of the disc at the maximum torque
ang1c. It is assumed that the maximum load vector
intersects the dome along the center line of the pipe.
(See Pg. 60 to 62)

13. The shop dwg. for the main stem (Ref. 11, Dwg. No.
B-7757) specifies the material as a 304 stainless

. steel with 18 % cr-8% Ni nominal composition. Since this

h general designation covers a wide range of materials,
the stress allowables are taken as the minimum
possibic value for all materials fitting this designa-
tion. The allowables are taken from the ASME Boiler
and Pressure Vessel Code. (kef. 8)

14. The material used for the tapered shear pins which
connect the dome assembly to the stem is not spe-
cified. It is assumed to be at least as strong as the
stem itself (Sy = 25.0 KSI, See Section 6.1).

.
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4.0 DEVELOPMENT OF TOROUE TIME IIISTORY

The torque vs. time data will be developed for both a 5 second
and 8 second closing time. The general procedure used is
outlined below. The FORTRAN IV program used to generate the
results is included in Appendix D.

1. For any given time (in seconds) , determine the containment
pressure (P1) and the opening angle (O) . P1 is obtained from
pressure vs. time curves shown in Figures 4-2 and 4-3,
assuming a 1-second instrument delay time. O is assumed
to be proportic al to the e vs. time function used in Ref. 1.

2. Determine the resistance coefficient for 'che valve / piping
system (KT)*

isthepressureonthedischarges{deofCl!and3. Calculate the weight flow rate (W) based on P1 PDI
the lineK PT. DISCII

and is assumed to be atmospheric pressure (14.7 PSIA).

D -

4. Calculate the pressure just downstream from the valve based
on P1 and W and the flow coefficients and equations provided
by the manufacturer (Fig 4-4). This also defines the
pressure drop across the valve (Py).

5. Calculate the critical pressure to produce sonic flow
(Py at each time step. If the valve pressure drop j(P b $) greater than Py the flow is sonic. The maximumytorque will occur when EI!dTflow first. reaches sonic.

6. Calculate the torque based on A P and the dynamic torquey
coefficient (Ct). Ct is based on Ref. 1 (See Figure 4-7).

The details of each step are covered in the following sections.

|
|

|
|
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Net Expansion Factor Y for Compressible Flow
Through Pipe to a Larger Flow Area
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FIGURE 4-3

P1 Vs. TIME (Scalar)
(Expanded from Fig. 4-2 curve)
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CLOSING TIME IS 8.00 IN STEPS OF 0.05 |
__

TIME THETA P1 P2 DELP PCRIT FLOW TD !

-

SEC APPROX PSIA PSIA PSI PSI LB /MI N IN-LB

1.3* 90.00 23.70 19.75 c.95 5.52 17122. 7096.
1.30 87.43 22 44 21 28 1 16 6 19 19376. 9399.
1 55 85 29 23.89 22.56 1.33 6.79 21074. 11460.
1.80 83 14 25.34 23.85 3 49 7.40 22653. 13613.
2 . 95 81.00 26.71 24.89 1 82 8.03 24059. 37628.
2.36 78.86 27.76 25.53 2 23 8 58 25C75. 25160.
2.55 76.71 28.81 26.00 2 81 9 35 26:57. 38863.
2.89 74 57 29.86 26.30 3 56 9.74 27 0C6. 58363.
3. C5 72.43 3!.89 26 17 4 72 30.35 27907. 89263.
3.30 70.29 32.84 24 60 7 24 10.95 28709. 131333.
3.45 67 50 32.41 23.01 11 40 31.52 29116. 184155.
3.5r 66.43 32.6C 20.29 12.31 11.92 29240. 189576. t
3 55 65 36 32.79 20 29 12 5C 11 92 29363. 183022. *
3.6L 64 29 32.98 20 29 12 69 11 92 29482. 176179.
3.65 63.21 33.37 20.29 12.88 11.92 29599. 169049.,

3 70 62.14 33.36 20 29 13. 07 12.92 29713. 161630.
3.80 60.00 33.74 20.29 13.45 11.92 29931. 145927.
4.P5 54.64 34.64 20.29 14.35 11 92 30378. 101518.
4.3f 49 29 35.37 20.29 15 08 11 92 3 0569. 83463.
4.55 43.93 36.09 20.29 15 80 11.92 3 0639. 63176.
4.80 30 57 36.82 20 29 16 53 11.92 3 0558. 44275.
5. 35 33.21 37.54 20.29 17 25 13.92 30296. 33837.
5.3r 27 86 38.27 2'.29 17 98 11 92 29845. 22359.
5.55 22.50 38.99 2'.29 28 70 31.92 29277. 12863.
5.80 18 86 39.72 20.29 19.43 11.92 29192. 32216.

,6.f5 16.71 40.42 27.29 20 13 31 92__ 29569._. 10299..

. 6.3C 14.57 41.52 20.29 2C.73 31.92 33157. 9247.
6.55 32.43 43.62 23 29 21 33 11.92 33274. 8115.
6.80 10.29 42.22 2a.29 23.93 11.92 19117. 6905.
7.05 8.34 42.8C 2".29 22.51 13.92 15741. 5613.
7 3r 6 00 43.3? 2a.29 23 01 11 92 11978. 4226.
7.55 3.86 43.80 20.29 23.51 11.92 7911. 2776.
7.8b 3.71 44.3a 2r.29 24.f1 11.92 3593. 1260.
8. fi 0.00 44.70 20.29 24 41 11.92 0. -0.

_ __

Py = Pressure Upstream of Valve
~-

-

P2 = Pressure Downstream of Valve

DELP = Pressure Differential Accross Valve

PCRIT = Critical Pressure Differential to Produce Sonic Flow

FIIM = Weight Flow Rate

TD = Dynamic Torque; ,_

__ - - __ _ - _ _ . . _ _ _ - -. - _ _ - - . . - -_
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CLOSING TIME IS 5.on IN STEPS OF 0.05 - *
_ ___ _.

TIME THETA P1 P2 DELP PCRIT FLOW TD
SEC APPROX PSIA PSIA PSI PSI L B /MI N IN-LB

1 00 90.C0 2C.70 19.75 0.95 5.52 17122. 7096.
_ 1 30___85.50 _ 22.44 .,21 27_ _ 1.17 _6.36 __.19340.. 20066.

1.55 81.75 23.89 22.44 1.45 7 13 20997. 13803.
1 82 78.00 25 34 23.26 2.68 7.91 22525. 25576.
2.05 74.25 26.71 23.59 3 12 8.75 23866. 52273.

| 2.30 70.50 27.76 21 73 6.03 9.52 24807. 130247.
2 40 67.50 28 18 19 14 9.04 10 02 25108. 146124..

'

2.45 65.63 28.39 17.30 11.29 10.60 25234. 16 7 4 31. +----
2 50 63.75 28.60 17 10 11.50 10 6 e 25353.~ 155284. M"
2 55 61.88 28.81 17 10 11.71 10.60 25463. 142579.
2.80 52.50 29.86 17.10 12.76 1 0.6 c_ 25872.._ 82384.

I 3 05 43 13 30.89 17 10 13.79 10.60 25931. 51937.3.30 33.75 31.84 17.10 14.74 10.60 25422. 29961.
-

'

3 55 24 38 32.79 17.1C 15.69 10 60 24254. 11706.
3.80 18.00 33.74 17 17 16.64 10.60 23541. 9168.4. 05 14.25 34.64 17.30 17 54 10 60 23823. 7653.
4.30 13.50 35 37 17.10 18.27 10.60 15443. 5872.

! 4.55 6.75 36.09 17.10 18.99 10.60 10582. 3925.
4.80 3.00 36 82 17 10 19.72 10.6C 4936. 1811.
5.tC G_.00 37.40 17 1 n 20.30 13 60 0. -D.__

P3 - Pressure Upstream of Valve
~ ~ ~ ~ ~ ~

P2 - Pressure Downstream of Valve_ _ _ _ _ _ _ _ . _,

DEU' = Pressure Differential Accross Valve

PCRIT=C7iticalPrcssureDifferentialtoProduceSonicFlow
' ~ ~ '

FIIE = Weight How Rate'

TD = Dynamic Torque

,

n ao

i_______ _ . _ _ _ _ _ _ ,_ . . _ - - - --. - - - -
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5.0 FINITE ELEMENT MODEI,

A finite element model representing the disc and stem was generated
using the computer program ANSYS. The following areas are included
in the model:

1. Deep Disc. Plate Dwg. B-7673
2. Disc Plate Dwg. B-7669
3. Disc Edge Ring Dwg. B-7659
4. Shaft Dwg. B-7757
5. Top Ilub Block Dwg. B-7656
6. Bottom Ilub Block Dwg. A-4360

These components are modeled using a variety of beam, pipe and
shell elements. The loads will be applied as two cases. First, a
set of loads and moments representing the maximum torque condition
will be applied directly to the stem. The output from this case
will be the maximum stress conditions for the stem / shaft. Then, a

g- second case will be run using the maximum (closed position)
pressure on the face of the dome. This will generate the maximum
stresses in the dome. In addition, the critical applied pressure
for which buckling of the dome will occur will be calculated.
This will be compared to the actual maximum pressure to insure
that no buckling, and possihic Icakage due to the associated
warping of the dome, will take place.

,

e

00 - - - , - . - - . ._
_
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42" R.1A8 Btitterfly Valve #]300311 Ill litillfilillii 1-Fsubjec,

for Zion Units 1 6 2 sneet No.system

1008 0 / 0 0 /3 - 5 pne,. no.Analysis No ,

5. 6 _D E V e* L O P H E NT OF koAb [ ASE S

bM E X AMLM' A Tr o n of THE NATnRG OF TH6~

!

koAbs ON THE brS C / S TEH ASSEMBL1
5 H ov)4 THAT T V) O hoAb C. A3 E3 HVLT 86'

Co H 5 r ,D E R E .b e bT ANY oF THE OPEN'

P'o j z T r o NS THE brs t E k P E P-r ENC ES
AM . RSYH H ET2 i C koAhrdG DXS T?r 8 ATibH
Du.E TO .THE P R ES S tA 2 E R PPLZEb 8Y THE -

F t u. r b . (SEE P6 M.V oF RFF 3 ). THr4
LOAD k)r LL P R o b(AC E A tor.SroM oH TH E
STEM A 3' viELL AS A SHEA2 LoAh. To
H@EL T H r,5 COHbz Tr o N THE P or ry T :oF H Ax.
br N g Mrca 'ToEQHE WILL EE cAJ eb 65 DETER KrHED
EN S EC T ro d 4 . -7 . b Colli 2 ES ?oHbrH G SHEnk
LoAb k)rcu 8E VoaNb ANb A PP) rch U)L T* H

THE Toil Q v G To THE , SHAFT. THI,s TS
#LOAb CASE 1 9 Hb w rLL- EE U J ED To

C A L c tu A TE THE H A xrH m.H. S TR E3165 rH THE
_

SHAPT AHb ' f TE H . (boTH [ set b SSEL CASE ARE

t o NI r b E lZ E b.)
N SEloHb LOAb C 65 E V)EGL 8E A?PL5Eb
TO D E7ETEMINE THE M A X.T M u. Ft DOH6

| S TRE SS E5. VO L T Hr5 C ASE THE H 6XrhvM
MP,sreEnH PR ESS v ilE E X PE r zENcEb 8Y THE
V A twE CIct SF APPLIEb D I t2. e cn.y To THc

| FME D V THE D O M E. TnE pe e3swe e use2

| uJrLL 8C THE PE AK OF THE PEES 5k2E -TzM E
'

C o. R VE .C N FrGueE 4- 2 . C ETTrch ITfE33E.5
AJ wELL AS THE POSJ rf 2 2 ITY OF ,L o c H L

B V. C K L E H G ' O l' THE bOHE ul: LL S E~

Co H 3 Tb E'2 E b .
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Prepared By' Date

Calculation Sheet 0 9// h nhdn
__

Checked By- / Date

p,ojeci Comonwealth Edison # # #
,57 - , ' f g 'l

ed "
m =

1 $$ I Pi Job No. File No

15111k||13111111||1111111|| -subject 42"'R3A8 Butterfiv Valve
83003 1-F

System for Iion Ihits 1 8 2 Sheet No

Analysis No 1OOR Rev No O / 00B-F9

1

b E VEko P HEttr or Loon CascS % r. )'

c ase 'l - H sx To mou e_
,

Pac lav or. rzer 3 ssus Tsar rsE
D rNssrt_ FL o w ToEQRs .T S C r9 u J E b SY

.. THE .MNEVEH .LOAb b T. STP T S LA. T T O N ALoNG

. . THE FACE OF THE b o'M E . TH:S 15 ,S H ou)H

IN THE Fo tuo wr N G s x E rc H .-

.

.. ,

ff yI'

h ['E47 - 'J )

wi o,Q
__

' #2Sy

Q ', a p p;

'sJu ,
..

AERODYNAMIC FORCES ACTING

ON PARTIALLY OPEN FLAT VANE.

<

EH I,S Lor 9 b BIS T RT 3 LA Tr DN 00r tt. 8E
A?P bx t H A rsh 8Y AH Ecccurert. Tara n cn at A R.

brST er B RTEb LOAb.

ir r rr 7

\,,A..- r
.21 711111 1 11 rrirrr ra rrn

,

N

/>F6ow
~ .

~

POME
,

J
l'/// / //// //' / ' 'l f///// / / f/ff ffff fifffff/A
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PreparGd By. Date

Calculation Sheet O r/; fr(_, uhf/a_
Chefhed By'- / Date----n_________

Comonwealth Edison //d e N/M/SA
-- Project

)
r ' -

Ill Job No. File No.' 42".RIA8 Butterfly Valve
>- tilllllllittlitilllil|Illlilli - sub ecti 83003 1-F

for Zion Units 1 4 2 Sheet No.systern

1008 0 /OO8-6OAnalysis No n,,. no.

: .. . _.hE VE L OP H E N T OF l OA b (ASES

_ C A s e * L - H n x. To e oaE (conr.)

.IN o ftD E R TD sotve THE _ Load .

D r STRI B ATro H rT W r ce' 8E HE CES S AR.Y TO'

bE TE RH rHE :.TH E . i .H M WL H u M D'X J Tf.T Sh TED

L' dab *(FNh) A Nb * THE C.o R R E SP O Nb rN G

E C C E H T (L t CI T' Y (6- ) laHrcH LLIr L L. Pl? o b a c E'
THE H Ax. TOR.QUE OH THE'STE'H. YrRST
THE ECC E N Tkr C ET Y XS A PPKoxx H ATEb 8ASEb
ON THE PO Leou)r HC, Als v.H P Tro t4S :)

1. Tue opeNrNa renace ( e) coaaEs poNorn a

. To THE Hr4X TOR Ql4 E IS cGG.O' ?t4vEriME FOR.

80TH C A.oIIN 6 TIM Ei . (Ice- factroA % 7 )]

A. | HE TorHT OF MAX hon > OH THE DOHE
tr) L L L. BE AT THE IN TE ftS Ec7 ro'N OF THE
DOHE SutV ALE ANb THE CENTEQ L E HC OF\

THE PrPE. THX 5 ' ASSaH PTroH rS S A5Eb

DH THE YokL O W IN G 0 6 s E L V A T= o N S *

. 0.. D4e To Vr5cous bKAG , THE koAb AT THE
C E H TER or THE Pr PE IS S LE G S4T L Y LA 2 G ER-

THAH v4 T THE k) A LLS OF THE PEPE.

b. [HE PREJJagE Ar E4cH PornT oM THE
DOME SaRFACE .T S DE C EE ASING FioH
THE LEAbrNG EDGE To THE TEArLENG
EDGE OF THE DISC.

- -. _ _ _ _ _ _ _ _ - - _ _ _ _ _ - J



Prepared By Date
! Calculation Sheet OF7 h /2hr/n

- Ch[cked By. / Date'= _ _ . . _ . _ = = =

ComOnwealth Edison [[de- NNr Project
#

42 W 8 h e d ly Val w
I Ill11 II Ill || 111 s aiect 83003 1-F

for Zion Units 1 6 2| system sheet No.

1008 0 / OO 8 - 6 /Analysis No n,, no

DEVELaPHEHT OF NOAb (AJES

. ( A3 E *1 h Ay 502006 (Lo HT. \~

C. Due TO THE C u R V A Tn R E OF THE boHC,
VoR A N G, L E $ N CATL FuLk. OPEH *A % ACGE

SECTION OY THE AE nb rMG EbGE IS

E SS ENTI ALL Y PE R PEN b X c u-L A R To THE FLOu).
Tneeeroee, rus re essu a e rN rurs recroa
u)ILL BE ESS E N TI Actr 4HIFORl4. .

(d. [HE E E GIo rt b Es t RLS Eb I. N C. ' r4 IOV6

EXTEHbs To IA PPRO> cit 1 A TE L Y THE ?.EPE

C E H TE f t rH G . (SE E E x r4 M t' L E oH :? /t c. E G3 ) .
.-

e. Tue roeee Is reoroerzoa,au ro rue etessuae

' R E s9 [HE DIJ TCL 8 uTEb$ Hb THE APPLIGb A

LOAD CAN BE FouNb FoR- encH Por N T'
BY A PFLyr N 6, t9 A r t-t r T ANALysIJ To

THE OrrF Et c H Tr AL ARCA AT E ACH P o rH T

M3 DEsc218 Eb rN ire H "f " E Etow

9. Tne toAn ou saca b rereeen rzAu s e erron

SHoWW BEAov Is k:: 9d6 (L e Lodd)

D4

K
\

\

_

F RON T VIEDg
0F boME

/
|

#
/

-. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ __ _ _ _ _
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Prepared By Date

Calculation Sheet (7 #7 & idhr/r-1/
Ch'ecked By [ Date% ==

ComOnWCalth Edison [Meve /2/l' /# J-i Project
#D"

}} A . s m ec, 42" .RIA8 Butterfly Valve
83003 1-F

for Zion Units 1 6 2system sneet No.

1008 0 /O08 - MAnalysis No n,, no

hF VG LOP HEN T OF loAh (ASES
.

*( A tE ~ H eAY EOROUG

h. (CoHT

re dx -> o rHeH d A -+ C (rvE
CoRb AFN6TH). N4 THr1 o ccu R3
THEN l -* Y (Tt4 C O CSTR18 v TGb Lodh LH

|rH 50CH THr1 XT X$ CLEAR THAT'
*

Vol THE R EG rO H U) H ER E P El LO HJ TA mT
THE Msv F o ccaa AT THE PorHT tars

- THE LoN4E3T CoRb LEN6TH.

f. $$ SHoDN oH THE GVETCH ON THE NEXT
PH c. E Fo R G > 46" M ND i HE k NIFORMj

PRessuer 2 E 0,ro N EHor N C- 1T A f l' f 0MM A TFLT4

THE CE H TE LL rH E OF THG PZPE, THEM THE
LONGEST Co R b LUHrCH LorcL. ExPEVTENC2, THE

N6x PR'E51Cd E to r ce BE GT THE IN TE R-

SetTroH OF THE boH E A Hb C E N TEit LT N G .

S. Taz eccen Tt rcz rr zs oeFrnEn ,4 s TH c

DEST ANee (. PA R nu E L To THE B A c gPL ATE )

FRoM THE MIbbtE OF THE DoH6 To THE
PorNT OF max br Arg .rgtATED LaAb.

THE GEDM E TEI t 3 0 L LA rro H F o R. "e' r3
SHoWH OH THE H E)c T' PAGE. THE S D Lw TroM
r5 FO R 9- GG.O OPEH,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ -



Prepared By Date

Calculation Sheet 0 779 R /.a h s n
dheckedB ' Dateg=== 7- g==

s?//6/h2im u = = = u mit
"' 'eci _ Commonwealth Edison 4-~.

rd'('d'k[d
' '~~

La j Job No. Fde No.,s

lillllllllllllllllillllittilli Subject 42" R1 AR Riitterfiv Valve'

83003 1-F-

System for 7 inn Ifnit <: 1 F, 2 Sheet No

Analysis No - 100R Rev No O IOO$- b3

Geomd<k 644a loe 'e'.
.

- ei
/,

.

'
'

..d - b ----+-

| |

! _ /\
j K 'g "'

y

-Li \ . c
[g .Cose .. ---g.--.. ---| f.f

*

. m,f A<

| X
le .

.'
_ . _ _ f ._ J.

4-- 4 d' ' ' N
[.w;f.m n]ins qkw

fg ~= Faders efcorun/$re = 2 6. 2.S* Y

N'" t YL f/ +.h -- 3 1 " f, : te -f, 2/gg7: redsQ&; c- 942Y Y Ef, = 7

4. f4 L S' A 8-7673|i =

* f = 90 *- 9, : 2 + * d- 74&9
8, = GS *

C= $ SNd,= 8.82./ 62

4 = /, S4 6, = /9.8/3 'E
f=2 2a'r ~ o'9 0 = 2*s 'r24

_ c e

x: (fej - c, = 8. 2 9 9 'A

u ua'= tc - s = c.m e = x s,o o, = u r

-
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Prepared By Date

Calculation Sheet O'/77 frt'-, uMra
Cdecked By / Date==_=_ =. = ,_=. m

f~ Cormonwealth Edison g8(,,- 4 Md ,p,,,,c,
#"42" RIA8 Butterfly Valve

I Ill I il11111 lit subjec: 83003 1-F
for Zion Units 1 6 2 sheet Nosystem

1008 0 /008 - 6f/Analysis No ne, no

DE v 2Lo PH EHT or Lonn Ceses
,

#CASE 1 - H AW ToeOVE (Co NT. ')

iHE s H A PE OF THE koAb DI4TRISMTION
CAN HoW BE D E FrH E b 8 A S ED ON THE
Joua.rroH F o g. " e. " .

Fm, (. ''/z n)

* \. i

dnsrs co oe> x | \,,

i \- s rs un | . v v s, v ,e ,A, s -- v ,

..

v e -.
.

< uran ,

DISC.

THE TOLQuE CAH Now GE DE FT H Eb'

RS THE b2VPERENCE TH THE Ho HEM'Ts PRobutEb
SY THE MEH V Hb E R THE LEPT ANb
RIGHT SI b Es oF THE cu,R vE . 8Y SETTING
LA P THE Equ e T ro N Fo e. THE

HoNENTS Hs H Fu sc Tro s oF F,, , , ANd
. E qu A rrN c- rr To THE HAV T~o R Q tA E , THE

CD R R e s P O N b r Hc. VALuE OF Ym ,c c4H BE
C 64 L C u A 6 7F D. hrs IS DONE DM THE FO LL ou)IN G
PAGES.

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Ptspered By: Date

Calculation Sheet 0#1 #t-, shr/r.t
g ! ==g Chicked By- / Date

COmonwealth Edison M/M-~ A"/4 M 4
7 3 Project

# "

Itfiti tilI subjeci 42" RIA8 Butterfly Valve
II til | 83003 1-F

system for Zion Units 1 6 2 sheet No

Analysis No 1008 Rev No 0 /O D 8 -68'

,

.

DrvetopHrNr or Aosn C e s e s. ( cos v.)

(
.

F,,,,

F '3. .. K.| r = R O. E
*

| e=7.si''
I r | Ir

:
I

< r r e4

ne
>x

T = $F )Fr + (I F ')Ry + (ZF )Ry+(IF,)(R')3 r r a y

W rec Z F - % ort s atzo s t

R t = brar ~ce rem 4 To ce,41stons or sectro,4 l.
F '= Fo rce H,4suzrupe ,4r 4

F,= (F,us)(r ) =C.7As)F,,,
(r + e ) n ,

|

IFr = F ' (i) = (7. 4 6 ) F,,,,,

F = rj3 _ g,73r

> 2 F: E = (- 50. M) F ,,, .

'

r

EF = F ' e. = (f. 51 Fm,,xu

7,= 'la- 3.24
E Vu Rn = @l. 48) Fn,sa;

" - ~
_ -.
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Prepared By. Date

Calculation Sheet 0 7/7 % uh c/ra
Ch(cked By. ' Date

COnsnonwealth Edison #Mt., ~ - # 'Id
Projectr - g =

"
III 42" M Butterfly Valve

Ill I || Ill | I I s m ect 83003 1-F
for Zion Units 1 6 2 sheet Nosystem

Analysis No 1008 ne, no 0 /OCA-66

D FVE i OPME NT OF L D4 h bAIES

Cnse '1 HAx Tonouc cw~r.)
(F..,,-F')e (Fr ,)(l- 0.722)e

=( f.oy) F ortF = =
y g g

a=**/3= E.Ilx

' Z Ps s = 6.31 Fnoxe

2Fr- Fn.,,(#7)=(6.S)Fn,,,1

R, = e + ('k')= n. %

> D F F, = (7G . 5%,u

T = Fm, (- 50 95 + Al.13 + E. 31 + 76 f)

' T = (52.3)Fn ,

Fm.,= 7/sa.3
[Faos S e ctr on 4. 7, /

Fo ,2 T,,,,, = I T 952C zn-ts (7 see C t os v< c, T1me)

> %, = IUOfgag 3 M6 9:n .
F,,, , = Fn , ( El) = 7// 3 / 3 *

LN AbbITroH To THE T o IL Q u E TH: S LoAb V):LL

AL&O PRObVCE in S H E AI2 .T H THE SH A VT. AGA:H, TH15
LO A D WI L L Er r1 F (A H c r i o N or TH E PR es s u f2 E pso

$REA AND WItt BE DIST RIEJT Eb E R o t4 THE TVP W
THE BonoM OF THE JHHFr s4 C tor b r 4G To T HE 4RFA.

mm



Prepared By' Date

Calculation Sheet O#7 -4L. uhr/n
Che'cked By. /

// d .- Date/4Vb
W

O /eComiomealth Edisonprojee,
q' ", .. p '3 Job No File No^J A 42" RIA8 Butterfly Valve
||1||||!!!I1111||||11111111111

sue 1ec, 83003 1-F
for Zion Units 1 6 2 sheet Nosystem

0 / O 04 - G 7Analysis No 1008 ne, no

D E VE LOPH EN T OP loAh [ASE1 %

C ASE *1 - H .a u Toeove (ce d
NS3(AHE d J YMM E T R IC) T LI AN G L4.Le ft DISTRISMTION

FRoM THE top To THE S o rt o n of THE b r S C.

Al J HoW rf B E L o v). (NOTE : THE S E P ntA TIorf E E TWE &tl

THE 86ARIH01 (r6DE S 34f 3fD) Il TMKEN #4 3 THE PFE O.De %2 )j

34f , ,
,

316 '
'

4

Y' bootor W TE! oF Nob 6 5_,

Y
N ,pr Y Terf uuey -L H n ?orwT

&
m

x r.e ,

\ aeenw. 34r - 9 s. o I.o 90.So'3n, ,

? ;. \r m n.o 4. s n. em,m,

/ m i 2. o c. m c a.n, , , , .

/ m a.s w 3. m c n. s 9
349 -c. 33r 10. nat -6.22'an. ,

3ro -l'i . 7( 6. 3 laf -/3.M
w. ,

1[l - l't. O 3.12 S ~ l S. Wm,,, t.a n
3fd - 51. l . o leo c70. ro .SWrJT NcD65 gen em6

*(Q TH E T%rSwTARY L E M G T ri AT MODE l' ZS DEF HEb

# (Yt - rt.t )+ (Yr-, - Yt ) _ 77_, - Ya ,Te n - L = -

S 01

foR Ho ota 34r oso 3ra

Yi - % ,
*

Ti a - t = A
I

(d) THE M 1b pot N T I5 THE Y (.o-o ED I M 4 7c oF

T HC C E N TE R. OF E H C. H T R.I 8 (A.T 4 R.Y AENGTH.

a Yt + L i + Yt-i
M=z - y

M t b syr, sn * Y.
TRIS-L

i a
.- _ _ _ _ - _ _
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Pseparec BY Date

Calculation Sheet OMR uhen
Cheded By [ Dat

COmonwealth Edison //d, ,_- NMe/[LF5595=lT =
T Project

N - *s / Pi g f g j
D 8 Butterfly Valve

_l lll ll! Il h!llllllllllll Subject

for Zion Units 1 6 2system sneet No

1008 0 /DO S - G. 8Analysis No ne, no

D E VE L OPH E HY OY LOAh (ASES
l

oak T~o2OVE Dob*

C ASE #1 ~

YHc uann nr EAtH Por rt T XS THEH FovhD
SY TAkrNG TH E - A VEll A 4 E b r5 T L Z 8 h TE D ho$h

H=u P arnr i.oen rzon) Trm e s(F rue res s arn a far

LE H GTH . T'n e v xs riz zs a ren zona Ar- nny

Porsr Is Found By Ts krs o JIM rtH A Tara nacca,

fyy 6T THE H rD D LE :W ET H

F == f"[) (r-Kl) = (#[) Ft no !

I

) Y, = Y sr nr omr-

THE TOTAL Loo 4b _ain3 B A3 ED oH A 4) " brSc|PL AIT
D T A M E Test ANb w AJ Foudb To SE

F = 7 4 3 / 3. # (v3ec c wm<s )m

Tueee en e c, s.tn cc %r,.c = n sien anoea ~ rvc ,exsnatc i

FoK 6 Scenis- scpeAnon o f- Hg" (r = RI"):
Fom Fnrat/pme /s1 \

,
'

r
>-

Te s t cF te, cov ern r nc. A ce rnecc s pa a r=u n.s n eovE:

I YAF= ( 73,313)=- (al-gl)(16 7. 5)t g,7
-

-

Anu THE TOTAL uov4 D AT L AC H HoDE .S

= (F )( rez a-t.,)F tTt
1
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PrIpired By Dita

Calculation Sh;st O r// h ohdn
C/ecked By [ nate

Comonwealth Edison g,M_m, A' d d.1p,,,,,,
'N b Job No File No |L A 42" RIA8 Butterfly Valve

i 83003 1-F '

11||||||||||||||||||ii11!!!I|| subect

for Zion Units 1 4 2systern snee: No

b 0 /naa- 6 9Analysis No Ret No
,

DJ Vl t o P H E x i 0F d_ oi b (63ES '

4

C, H 3 E 1 - Ni4 r TOE QLA E bonT)#
,

8r13Eb oH 7HC PR.EVIo MJ E Qa arIed3 j 7 H E Losb

WILL 8E APPLIcb (15 FoLtowJ (f se c C5o5:84)

N o el, Foetr (Fr()
Pir 8 '). R G \h

'

3'/G 2 'lG4. 6[ is
3 '/ 7 92/9.6/ a
3 'I ? a s 'lo7. 4'( ;.

347 R?1 TI.99 a
3 ro ] J 'Pl. 'M n
3ct 13'It .18 18

3r2 Pl.36 g

To r n 7 '/3 d 7.91 lb = 743/3 y
s

.I' H A' (7ToH THE TotQuE Wr tt SE r1 PT'L IE S
3

I ti t t.% It PORTrosa Ar Nobes 34F pso 349.

H Y , g, ,,a = IM%k=9'l728.0w-a=
2

THE LOADS YOR THE [ .S Ec or4 D C L o11 M s Tr H E

(Cast-1A) A1E Lv3LcuLATEb OH THE HExT
P Act .

.ms oc
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Calculation Sheet Mbb - II/l5/s2.
'

cneoed ny oate

{wwwwrw Coninonwealth Edison (7fr/ 1 / A //4h'.1[4 p,gec,45

Jt litillimimill!!!IlllIllt , 42" RIA8 Butterfly Valv
83003 1Fsubiec,

! for Zion Units 14 2'

system sneet No

0 i008-7oN -k AnMysis No 1008 new No

|%
i :E 3
,

I

.

DEvatopmesiT or LOAo CASE 5

lORQUE FOR 5 etc Ctosius Time - CASE LA-

t

FOLLOWINtG nlE. DERtVATIO U OF TI-lE
EG LI AT| O kl R.E.L ATid G F m Ax To To R.GtV E.
ONI PAG E3 I00 8-59 THRooGH 1008 -69 USE
TH E EGUATtou T= 52.3 Fm ( P. t oo s - 66 )
To COMPUTE Fm Ax .

THE TORO U E. assoc t ATED WITH A 5 sEcouD
) C Lo s isa G Ti M E tra 167431'"-'S (P. t ood -38 )

I G 7 4 3 1'"''' = 320 i iF =
%

'"52.3

F / r) = 32o1 $ (20.5 n)- 65620lbF 2=
rc>m

.z

IM ADDITIONJ To THE TORQU E TH E LOAD, .hu u

WILL PR.ODUCE A SHEAR IM TH E. S M AFT. THE
LOAD W ILL SE A P P LI ED TD TV| E. S H AFT 8 Al

pro P oR.Ti ckl TO AREA OF THE DISC . UstuG
TH E. S A M E TR.) AUGU LAR D\STR\BunctJ As WAs
USED Okt PAGE 1o0 8 -67 COMPUTE n\E LO ADS
AT THE VAR \OQs SH AFT kloO ES . Tsat wiooAL
LOA D3 FOR TH E 5 sec.ouo etos seG TT ME
ARE CO M PUTE.D BY s tM PLY TA K T MG TH E RATi D
OF THE TOTAL LOADS Foc TH E Two C A S E.S

AuD APPLYiuG- tr TD THE N3 O D A L. LOADS F O R.
CASC. 1 ( P. 1 oo 8 - 6 9 )

<...



Calculation Shast NbI' - lE/15/82
'

Checked By Date

Comonwealth Edison Of// M /J //c '/J |

Project
JodNo

| 11111111 ||||||||||||11I11142" RIA8 Butterfly Valves eiec, 83003 1-F
for Zion linits 16 2system Sheet No

1008 0 I006-?/Analyses No no, no

1

D EV E LOP MEk3 T OF L.OA D CAS E3

tor.G U E FOR 5 sEc_ C Los iu G \ iME - Cast. i A

ratio : 65620 o,g63=

~7 4313 lb

N1oo E Fc.n c a Ob) Fs-sr.c. (lb )
,

345 6 4. ?_ G ~74.4
346 2464.65 21 7 G. S
547 9212.51 6)34.0
348 25'407.65 22435.0
349 219 61.94 >xo.663 2 4 7o8. l
350 '1144.46 6838.4
65I 1346.18 I190.4
S52 84.2G 74,4-

TDTAL G D b 3 l. 6

G S G 3 1. (o 16 ~ to S G 2 O lb or_

.

TH E. TO R_Q.0 E W ILL S E A PP L) EO iu EQUAL
Paopoe.Tious To uoots 346 4 349

I G 7 4 3 I '"-" 6 3, z 15. 5 '"" *M ,,
=y y =

2
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6.0 STRESS ANALYSIS

The load cases described in Section 5.6 are applied to the ANSYS
finite element model. The complete ANSYS output files are included
with this report as Appendix B 6 C. Appropriate file names were
assigned to each output for reference. These are:

NAME DESCRIPTION

O_ FORCE-8 Stress output for loads representing
the maximum torque for the 8 second
closing time.

O FORCE-5 Stress output for loads representing
-

the maximum torque for the 5 second
closing time.

O_ PRESS Stress output for maximum pressure loads.

:
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M ATT OLI H A3 OCCU R.E D AU D p M T3 RETURO
TD THEL R OR.1GiuAL D iM Ey 3\ O u 5 .

.

- - - - - - _ _ _ - _ _ _ - _ _ _ _ - _ _



Ptsp2 rid By Dit2

Calculation Sheet OFF %c-. n nr/r-t
Cdcked By. / Data65== =n _q=ga

fb@ E3 Co11monwealth Edison [ [ d -.a.- 4.M/$k'
P,o,,c,

42" RIA8 Butterfly Valve " }gg "*[,pIIIll iIi , subjectI 111 1,

for Zion Units 1 6 2 sheet Nosystem

1008 0 / O O A - 7(oAnalysis No n , no

|

G.a S T Ress 3 E s t.A LTS - N N S YS

THE HAvrMnH S TR ES S ES FROM THE AdSYS
4 H A L YS I S A RE S uMM A RI EEb IN THE
F o ttoaIHa TABLES FoR E H C. H A. o A b CA16.

THESE TA8LES c.o v E R. A LL OF THE C oH P O NE NTS

EXcE PT THE TA PER P rHS WHrLH ARE
TRE ATEb $ E P AR ATE LY EN S ECTION b.3 -

NOTE THAT SENCE A NS YS ST1F9 E LE MENTS

V)E R. E VsEb Y O R. THE S T E t-1, S H A FT A Nb Hast 3

A S H E A R. ALEA OF h THE A C.T v. A L AREA T5

M3Eb To CALCULATE THE SHe4R (_S S F ) . Dr s
xs ACCEPT ABLE FOR THE H o u.o W SHAFT A sb
HuBJ ; 8 u T~ Shout.D NOT BE IN C. LLA D Eh

F o R. THE STEM. Tn' e ee r o R E , THe A c rt< n u

GTRESS FOR THE STE t1 E ca u .4 A3 ('/A ) (.SS F)
MHEtG 'S S F " LS THE SHEAR S TRES S P RIH TEh
8Y A Hs Ys , THE compuers Srp ess ResvLrs
ARE INCtadeb IN A P Ps HbIx 8 d C.

EE ALLO & A 8 LE S ARE FROH SEtTroH G.l
0F THr5 R E P ORT.

lANSYS Teentno toc r :

SbIR= D z. a c cr STEEss (cF)
S B E rfb * 3ENbrNc S TR E 55 [Q)
ST= To R s = o ri nt Sreess ( Tr )
SSF = 6 H e s R. STRES 5 (P)

,_



._________________________ _ _ _

Petp; rid Cy: Data

Calculation Sheet Onf %6-, abr/n
C[eck d . [

'

Date/4; 9,2.=== rm_gg ,

iM!?MM Comonwealth Edison /d .- ,,p

'#1dL J b No. File NoLE Ai 42" R1A8 Butterfly Valve 83003 1-Fi
||111111111111111||1111!I|1||| subsect

f r Zion Units 1 4 2system sheet No.

1008 0 /oo3-77Analysis No g, y,

bTRES1 R6f u LTS - b 5 Y1 T\

Lona Cas e*1 - 2 sce C uos e 1

#*'' TCom Po ne rt r SB Enb o. % Sy sr, ss r o,sq.57
ELEMENT (x tr ) ( nsz 3 Cxsz) (<sz)

(t)

S re en S9a 9. 2 a y.o is. 2 tc.o

S H6FT 3 h3 9,3 g g, p g,p j g, 2

Toe Hus SF7 2.6 27.2 17 M.2
Sowos Hus 391 T.0 27.7 4.2 19.2

| DonE SC 10.6 30.3 Min HIA

SsF
NOTES: (l) $ H E A R. F o R. STEM IS STt y .

(:7) THr1 IS 5.I . ri d x FoR PtarE
e u e m e n ts .

(3) Assuscs To He vE S A t1 e HATERIat
As Huss. -



Pripar:d By- Dita

Calculation Sheet 6F/ A nMn |

mm , _.s _ -- Ch(cked By [
'

hate . ,

NNNb M um e 2# -
- "

p,oj,c,
Job No File NoL- JL A' 42" RIA8 Butterfly Valve 83003 1-F

|||1111111111111111||||1111111 -
subjeci'

f r Zion thits 14 2spiem Sheet No.

1008 0 /COM~ 76Analysis No g,, g,

.

_h RESS R6f u WS - b S YS ( MT-)

&
I.OAb 0 945 E $ b ~ $$EL 0103E

otsrC oH Po N F rt y SB ENb o, % Sy sr+ssF
O.64 57

ELEMENT f x tz ) ( x 32 ) (ust) (<sti

(O

S ve r, 392 2. 6 ay.o ;3,y g, . o

W Sn 9.2 22.8 o.3 19.aS uner

To e H u s 387 7.C M.2 2.9 iTa

B o Tros Hus 391 l9 28 8 3. 7 19. R

Dose 55 9.4 30 7 NI.4 n/n

STt SSFNorES* (l) bHEAR E D R. S.TE M IS .2

(2) THr5 IS SI. r1 9x FoR PLe4TE

E L- E t~1 E V1 TS .

(3) A ssuHe b To HME S r7 HE H H T E RT r1 L

45 HuSS. .

I

_ ..



PtspF5d By D;tt

Calculation Sheet Ow/ 60~. m /n-/m
Cdched By. I Date

b3,.3-- ;-~wm Conrnonwealth Edison //d- 4d,dae2EMMil
dL'N 42" RIA8 Butterfly Valve J b No. File No

83003 1-Flilillllilillitilitillitililli subjecte

f r Zion Units 1 6 2system Sheet No.

1008 O f pog - 79 1
Anaiysis No n,, y,

!

_bTRESS kEs u kTS - N M S Yi ( Co NT-)

Lonu CnseQ - MM heuves

w est sg en3 o,9c .s7 s r. ss r asif syCoseonsnr
Etssc"T (< ir ) c *st ) _(*52) (*52)

(i)

S r e en 392 2G R4 o 4.| |(, . o

S sert "' 3sg 3,9 a g.g f,; f 9, a

Toe Hua 3 g> 7 3,o a g, g f,3 j g.a

B o Tros Hu 39l 3.1 af.f |,9 ;9,a
(2)

DoHE l'i 9 | 2.C 30.3 n|n n/n

ssF
Nore s: (l) S H E 41t F ort STEM IS STt y .

(2) [HIS IS SI. ndx FoR PtarE
E L E M E N TS .

(3) A ssusLO To H A VE 5AHE H A Ti t t A L

AS H a 8 5.

.__



Calculation Sheet Nbd Ek'5/82-

|

ETP*M Checked Dr Date

Projectb MOMWCALTH Eoi-S ost h '[2/ M /NNM'

47, R1 A6 Buntar tv VAuf t 83OO3 1-F[ llllllllllllllllllllllllllilli sub ceia
i

b Zson LIniko id2
f

Sheet Nosystem

1008 O 1006- 80' Anavym No new No

Disc - C RmcAt Bu c etix;c Pe.e.ssu at

COMPUTE THE. CRITIC AL BU C KLihj G PR.ES5U R.E
OF Thl E. DISC . TREAT n4E. DISC A5 A
5 PH EC I C A L C AP UhJDER U hj l FO RM EXTE.Rh3 A L
PRESSURE ( EOARK , 5 th Edih on , O. 537 ,

TAete 35, c.Ast 22. )
.-

_1, 2
.- -.

C'= 1- 0.00615(O'- 20*) 1 - O. OOor7 5 R_ .3E
l i.. .S.'

b s 1 CEMTR.AL AklGLE = IblCbnC55
ii g

RE RADIUS or SE6M DJT

-lO = SisJ l e. 2 5_ ' = 44. (o - ( p, ico3_17 j
26.o"

R. = 16.25" t = 0. 2 5 "

'5 0 , c'e (1- 0.OO675(44.(o - 20')(1- 0.00 0/75 (/325)
~~~ 5 ~ /2.

( , 3)(27 9 x / 0 %,[/8.2.5,,
'.25 "

g

c'= 1Z32 gu & c ,c% 57.7 f.A-
_

Disc w i Lt uor iBuc.g tE. Duc To

PR.Essue E LcAD.
. _ . _ _ _ ____ _ ,



Calculation Sheet 75 N b - E/is/a2
=% m.wm Checked By Date

555$115N Connonwealth Edison O #7 C /.2 //L //2
;6u

42" RIA8 Butterfly Valve" '

83003 1-F| || | || || | |
s o ec,

for Zion Units 1 4 2 sneei nosy iem

1008 0 IOO 8- 81.Analysis No Rev No

G.3 SHEAR 6 TRESS 10 Diec To 5rtM TAetc. Ras

FI M D 77-|E. SHEAR STR ESS lu TH E. TAP E_R
Pius TH AT JOIM T H E. DISC Hu6 6LOCv To
THE S i t. M . Ts t. s u c.A A. LOAD W iLL RC.sV LT
F R.o M TH E. CLo s i U G T O R G.U E . CHECV THC

TO R.cLVE PO G. Roo c.toSI MG Tid E S . R.EFER. T DW65
C- 965 AuO 6 l b S(o FoC- BAstC Di M E)J3to d 5 .

COM PUTE. THE Mid tMUM SHEAR A9.c.A or A Pid .

1.513 " ( c- 9(os )dmu -

.A * 3 L"+.L 32" 5.O(.o25"=
6 2 e

5 P. 6 - 34
[RFF.

8 ns

.

d*dN ~ 2( 'k J ) I 4i W

A[- A
iz-

A 4 A ,m = 1T ( l. 4l '")' i. S to io ^g__

.) A[ e'" r

,YV'l d- A mtru = 2A gu = 3.12. w 2
: J )

b 'N 8 sec Tonaut - | 89 5 Ho '' '''c~

5 HEAR Fonct - _g = 18 9 5% " '''S^ "

che 4.25"

F3 = 44 (oO(o Ib

S HEA R. STG. CSS T= 44 (o O(o Ib = 14 2.9 7 Psi
#

e -st.c. cesios 3 . i ?_ ,0 =
.



. . .

Calculation Sheet 3Nbb - EE/ idol
w.mma cn o.o i;y ons

Q f & Y d _7 na N. 'OConmnwealth Edison*W .,o,,c,
J'"

Sub'c' 42" RIA8' Butterfly Valve 83003 1F|| 11|||1|||||| Illill ill , 1o

for Zion Units 1 4 2 7,n,,, nosyucen

0 1008-B2An.ir... No _1008 n,, no

i

i

S H CA)2. STRE.55 hJ l A P t R. Rvs

I G7, 431 *'S5 succuo roteut =
,

|

T e ste.. ctemm : I b~7 O I 12.(o27 p;.

; 3.I?. u,a ( 4.25 w )
.

IHC Pitt M AT E.R ) AL mas uor Etty

S P C.c W it o O M THE AN/ Ait. A 6LE. OR. AW) M G s .
A 5H E.AR P iw o r TH t L T Y P E. \ s G E tJ E.R. A\_\.Y
MAct oF A HIGH LT R.tMGru stent . Fo c.
o v e. c_ex s t we wiu_ ust T ut=_ MiMiMuM
A LLOWA 6 LE' Of~ D4 E. ri-i R.t* E M ATE.R ) txt S .

Gv= 0.Lo 4 (2 5. O m ) * IG.O wd!

.i

YA P C.I2-.- pig 3HE A2 is A D E.Q O AT ti. .

.

1

- . t0* t* . - _ ~ _ - , _ . _ _ . _ - . _ _ . - - . . _ _ _ - - _ _ - - , _ _ _ _ - - . _ . _ _ _ . _ _ . _ _ _ . - - - -. _ . . . - . _ . . - - _ _ _ .- -



Pr:p3 red By Dat)

Calculation Sheet Ov71A chdra
_

Ch'!ckso Cy: / Data
*

___.=.mm,_

project rnwnt'r n1th FAicnn ""

[[t{f} ~

Job No. File No

Illitillilillililillt!!!!!Illi subject 42" D1M Rntterfly Valve 83003 1-F,

system - for Zion 'Aits 15 2 sheet No.

/OOOTb3Analysis No Q000 Rev No n

||p|;k!. )h i t;f *'
-

{YI8 I9|5fI
I'

! i
| |U;!

'

i - t

I,1
}

itj # I"i 'il
O

5 i:

s il |i|
*

' i " I
l .J 9

.i' : t .

i li ! I
'

.

_

0
e4

, e

.

..

.. -

~

> / .:..
-

,

n

!! .

.i .m

,.|

y Ih \ j-
.

k .;i, , V9, s/ z/p4
,3., g g-- -

.
.

SM M



_ _ _ . . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

IPrerated By Date

Calculation Sheet O W/ A /a/< ha.
dhecke6By. [ DateFb =__: =#=c

Y$ #[N Commonwealth Edison 88 Nm m / 2 //c /6 7_p , o,, c ,

terfly ValV 83003 1-F| ||| ||| |||| || ||| || Subject0

for Zion Units 1 6 2 Sheet Nosysiem

1008 0 1008 - 6 4n,,. noAnalysis No

7.0 REFERENCES

1. " Isolation / Purge Valve Torque Calculation for 42"-RlA8
Butterfly Valve", by H. Pratt Co., Pratt Job No. 7-3794-1,

dated 4/20/82.

2. Crane Catalogue, 'Tlow of Fluids through Valves,' Fittings
and Pipe", Technical Paper No. 410, Crane Co., NY, NY, 19th
Printing, 1980.

3. "ISA flandbook of Control Valves", J. W. Hutchison, 2nd
Edition.

4. Supplement 1 (Dated March 19, 1970) to specification X-2302
for miscellaneous butterfly valves for Zion Units 1 & 2, by
Sargent & Lundy Engineers.

5. " Standard llandbook for Mechanical Engineers", L.S. Marks, 8th
Edition.

6. " Formulas for Stress and Strain", Raymond J. Roark, Fifth
~-

Edition, McGraw 11111 Book Company.

7. " Manual for Steel Construction", American Institute of
Steel Construction, Seventh Edition.

8. "ASME Boiler and Pressure Vessel Code", 1980 Edition with
addenda through Summer 1981.

9. "1981 User's Manual", Swanson Analysis Systems, Inc.,
llouston, PA, Rev. 4.0, November 1, 1981.

10 "ANSYS Theoretical Manual", Swanson Analysis Systems,
Inc., ll o u s t o n , PA, First Edition, November 1, 1977.

11 Shop drawings by II. Pratt Co., supplied by Commonwealth
Edison. (Input document #83003-DID-001)

12. Telecon between S. Oppegaard (Commonwealt'h Edison) and
J.M. Foley (Cygna) dated November 26, 1982.

13. Zion Nuclear Station FSAR.

|

|
1

m+ 0c . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ __J


