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Statement of Problem

To determine the dynamic torque and resulting component
stresses for the subject valves due to Containment Back-

pressure Effects (CBE).

Sources of Data

1. Drawing Set by H. PRATT, swyrlied by Commonwealth Edison,
(Input Document No. 83003-DID-001)

2. Flow coefficient data squlied by H. PRATT.
(Input Document No, 83003-DID-002)

Sources of Formulae & Relerences

1. See Section 7.0 of Report.

2. Cygna computer binder 83003/1/F.
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EXECUTIVE SUMMARY

This analysis was performed to qualify the 42" R1A8 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.

BRased 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 induced 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 2A0V~-RV0001
1A0V-RV0002 2A0V~-RV0002
1AOV~-RV0003 2A0V-RV0003
1A0V~-RV0004 2A0V~-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 here is based on the pressure time
history for faulted conditions due to a Loss of Coolant Accident

(LOCA) .
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2.0 SUMMARY OF RESULTS

TORQUE RESULTS

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

5 Sec. Closing

© CRIT = 65.63°
Tp (max) = 167,431 IN-LB

8 Sec. Closing

& CRIT = 66.43°
Tp (max) = 189,576 IN-LB

STRESS RESULTS

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 § 2) are summarized.

LOAD CASE #1 - 8 SECOND CLOSING

P e e e~ <o v e ——tea ----——-—---~-~-‘T—-~~--—-~0----'-— e e < s
COMPONENT STRESS STRESS ALLOWABLE FACTOR OF
TYPE (KS1) (KSI) SAFETY

Dome Bend 10.6 30.7 2.90
Stem Shear 1%. 2 16.0 1.05
Shaft Bend 9.3 28.8 3.10
Top Hub Bend 8.6 28.8 3:35
Bottom Hub Bend 9.0 28.8 3.20
Shear Pins Shear 14.3 16.0 1.12

SO TR ST ST T PRS——
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SUMMARY OF RESULTS (Con't)
LOAD CASE #1A - 5 SECOND CLOSING
COMPONENT STRESS STRESS ALLOWABLE FACTOR OF
TYPE (KSI) (KST1) 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 Hub Bend 7.6 28.8 3.79
Bottom Hub Bend 1.4 28.8 20.6
Shear Pins Shear 12.6 16.0 1.27
LOAD CASE #2 - MAX. PRESSURE
S S S SRS W
COMPONENT STRESS STRESS ALLOWABLE FACTOR OF
TYPE (PSI) (PSI) SAFETY
Dome Bend 12.5 30.7 2.46
Stem Shear 7.0 24.0 316
Shaft Bend 3.4 28.8 8.47
Top Hub Bend 3.0 28.8 9.60
Bottom Hub 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)

Based on the stresses summarized above, the disc assembly is accep-
table for the flow induced loads.
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3.0 METHOD 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 equaticns
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 &
Fortran IV computer program and solved for both the 5 second and
8 second closing times. Solutione 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. FEach 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. 1 § 4)

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)

4. The dynamic torque coefficient (C¢) as a function of
valve opening has been derived from the result of the
analysis performed by H., Pratt Company (Ref. 1). H.
Pratt has also stated that the maximum value of C¢ is
apporximately 0.3, This is consistent with the values
calculated in Section 4.5,

5. The opening angle vs. time curve has the same shape as
that used in the H. 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. 1 as 0.738255 and 1.19775 respectively,.

7. The flow rate as a function of the opening angle (for
Py = Constant) follows the Equal Percentage Theorem.
Tgis is based on the comparison 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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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)

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

The amount of eccentricity of the load is calculated
from the geometry of the disc at the maximum torque
angle. It is assumed that the maximum load vector
intersects the dome along the center line of the pipe.

(See Pg. 60 to 62)

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

steel with 18% Cr-8% Ni nominal composition. Since this
general designation covers a wide range of materials,
the stress allowables are taken as the minimum

possible value for all materials fitting this designa-
tion. The allowables are taken from the ASME Boiler

and Pressure Vessel Code. (kef. 8)

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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FIGRE 4-1

Net Expansion Factor Y for Compressible Flow
Through Pipe to a Larger Flow Area

k=13
(k = approximatcly 1.3 for COy SOy HeO, HyS. NHy NJO, Cly CH, CyHy and CyHy)
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155
1.82
215

236

2455
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3¢5
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Je4t
SeSF
355
Jeb6!
365
X700
Je8"
4.N5
4,37
4,55
4,87
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Se3f
€e55
Se8C
615
6e3(
€e55
6e8F
Te®5
T30
T¢55
TeBL
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- Cﬁamogpy r Date
ik Commonwealth Edison A caetoco 2
“47" RIAB Butterfly Valve Job Np2003 g ~ |
WA | SO e TS T § 2
System Sheet No
Analysis No 308 Rev No /QQ 8- 3/
CLOSING TIME 1S B400 IN STEPS OF 0.05
THETA Pl P2 DELP PCRITY FLOW TD
APPROX PSIA  PSIA PSI PS1 LB/MIN IN=LB
9t.0 2270 19.75 €.95 552 17122, 7096,
B7 o453 2244 21.28 1.16 619 19376« 9399,
85 .29 23.89 22.56 1.33 679 219074, 11460,
83e14 2534 2348% 1049 Teb 0 22653 13613.
Blel 1l 2671 24 .89 1.82 B8.03 24058, 17628,
T8 «86 27476 2553 2423 Be58 25875 25160,
7671 26481 264090 2.81 915 2657 3BB6]1.
74 .57 25.86 2630 356 S.74 2T M5, 583€3.
T2 43 3’'e89 2617 4,72 10,35 27917 89263«
7029 3184 24.60 Te24 10,95 287M , 131313,
€750 J2.41 21.01 11.40 11.52 29116 . 184155,
6643 32e6C 204259 12,31 11.92 29247, 189876+ ¢
6535 32479 20429 1245C 11492 29363, 183022, ™%
64429 22498 20629 12469 1192 29482, 176179,
63,21 3217 20429 12.88 11.92 29599, 169045,
6218 2336 20429 13.07 11.92 29713, 161630,
€E0,00 3274 20429 13445 11.92 29931, 145927,
56 €4 34,64 20,29 14,35 11.92 30378. 101518,
45429 39537 20429 15.08 1192 30569« 834k,
43,93 X6e N9 20.29 15.80 11.92 30639, 63i76¢
3P .57 JbeB2 27«29 1653 11.92 30558 44275,
33621 1754 2. 29 17.25 11,92 30296 33837
27«05 38.27 229 17.98 11.92 29845, 22359,
22450 18,99 2 e29 18470 11.92 29277 12863,
1B 485 39,72 20429 19,43 11.92 29192, 1121¢.
1671 40.42 2729 2Uell 11.32 29569, 10299,
14,57 41,72 2729 Cel3 11,92 37157, 9247,
12 443 4] 462 2%e29 21.33 11.92 3127, 8115,
104,29 42422 2MNe29 21,93 11,92 19117, 6905,
Beld 42,07 2T .29 22451 11.92 15741, 5611,
6«00 43.3" 2"e29 23«.M 11.92 11978 4226
Je86 43,87 Ce29 2351 11,92 7911, 27764
171 444,37 21029 24."71 11.92 3593. 1260.
0e00 44,77 2. 429 24 .4) 11,92 Oe “0e

8.1

P1 = Pressure Upstream of Valve

P

2
DELP

PCRIT

5

Weight Flow Rate

TD = Dynamic Torque

Pressure Downstream of Valve

Pressure Differential Accross Valve

Critical Pressure Differential to Produce Sonic Flow
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CLOSING TIME IS S40" IN STEPS OF 0.,0%
TIME THETA Pl P2 DELP PCRIT FLOW 10
~SEC  APPROX PSIA PSIA PS1 PS1 LB/MIN IN-LB
1.0C 90.C0 270 19.75 095 552 17122, 7096.
1.30 85 45C 2244 21.27 1.17 636 19340, 10066,
1.5% Bla75 23489 2244 145 Te11 20997. 13803,
1.80 7T8.00 2534 23.26 2.08 T.91 22%25%5, 25576,
205 T4 425 26471 23459 3012 Be75 23866 52273,
230 70.50 2776 2173 603 9.52 24807, 110247,
2440 67.50 26818 19.14 9.N4 10.02 25108, 146124,
245 65.63 28439 17.10 11.29 10.60 25234, 16743).<—17
250 63475 28460 17410  11.50  10.60 25353, 155284, M
255 61488 28481 1710 1171 10e60C 25463, 142579,
2.80 5250 29.86 37:30 12.76 10.6°0 25872, B238B4,
3.05% 43.13% 3«89 17.10 13.79 10,60 25931, 51937,
J.30 3375 31.84 1710 14,74 10,60 25422, 29961,
355 24 .38 3279 17117 15.69 10.60 24254, 1170¢ .
.80 18,00 3374 1717 l16e64 10467 23541, 9168«
4,05 14,25 34,64 17.19 17.54 10.60 23823, 7653
4.350 10.,5¢C 3537 17.13 18.27 10,60 15443, 5872,
4,55 675 365409 1710 18,99 10,60 10582, 3925,
4,80 Jefi0 36482 17.19 19.72 17.5¢C 4936 . 1811,
SeLC GolH 37e40 17.10 2030 17610 e “De
Pl = Pressure Upstream of Vaive
Pz = Pressure Downstream of Valve
DELP = Pressure Differential Accross Valve
PCRIT = Critical Pressure Differential to Produce Sonic Flow
FLOW = height iiow Rate'

™

Dynamic Torque
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5.0 FINITE ELEMENT MODEL

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

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

These components are modeled wusing 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 tge maximum stress conditions for the stem/shaft. Then, a
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. 1In 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 possible leakage due to the associated
warping of the dome, will take place.

1008 (0
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5.1 <EoMETRY

THE FINITE ELEMENT MoPEL CoNSTSTS OF 3532 M™NoDes
anD 392 ELEMEMTS , GROWPED InNTo SIX
REGTONS. THese REGIoNdI HRE DESCRIBED
Berow, C(CoMPUTER GENERKTED PloTs WKRE

INCLADED AFEFTER THE DESCRIPTIOoNS.

Reszon I - Fronr  Dome Dwa B-7¢23

Tucy s A ‘DISHED. SHELL WITH WP RADIUS

0F CuRvATuRE ©F Q6" , A THIkNESS OF M

BND A HMAxImum .D. ofF 3¢ A". Nopes | To 169
MMM SHELC ELeMemT (38712F ﬂ) NuMBers | 1o
168 ARE WIED To REPRESEMT THI S KREA.

Regron I = Brew Puare Dwa B- 7669
Thzs 13 A 36ch" @ 5 I74" 1wick  PLATE. L

THE MobEL IT IS REPRESENTED RBY MNobes |70 To 338
Ard SHELe ELEMEMT  (372F €63Y) pumpers 192 1o 3(0.

~ —
KearoN IL - Edae Rzna Dwae B-7(59

THIS coMPONENT IS MNMOT MODELED DI RECT LY.
LINSTEMD, THE EDGE MNobDES ofF THE FRoNT ANMD
BRCK PLATES! KRE TIED ToGETHER RBY RI6ID
LEMKS « T HE LENGTH OF EWCH LINK TS BASED
ON THE EDGE RIMNG THICKNESY AND A THE
BALKPLATE THICKNES) +» ELemeNnTs 169 10 192 #ARE
UIED Fok THIS RREA.
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Reazon TZ - Hues/SHAFT k-9360, B-72056

THe HuBS WMD GUIDE TUBE HROWMD THE
MWRIN STEM ARE REPRESEMNMTED BY THz s
REGIOM. Pzee Ewsement (STIFQ) MNuMBERS
287 10 3291 KMRE (IED To MODEL THE
SHAFT /HuBS, THESE ELEMENTS HARE (ohrrenr
WITrH Ke aton I BND WBRE  CowPLED To
THE DoOME AT THE PENETRATION PormMTSs.

. EL_(-,J.QHV,AZ. o 0 §]§*:1,_ Dwa B- 7757

THe STeM Is MobDeEwed WS ¥ SET of
PIPE ELEMEMTS (STiF9) wITH A wWhw

THI(wMESS EFQuUWre TO THE DAUTIZIDE RADINY,
THU  Fo2HIMNG A JoLID CYLINDER, ELEMENT

MuttRER S 398 1™ 398 A REe WwieD .

Recion T - Dome - STEM ConNECTION

THeE RIGID KINKS USED IN REwzoN I
HRE ALfo USED To CONNECT . THE ,smdF‘r/
STEM ASSEMBLY To THE DOoOME . F LeMeENT
NuMBERS 36 To 39¢ ARE U iIE D,
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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 § 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-5S Stress output for loads representing
the maximum torque for the 5 second

closing time.

0_PRESS Stress output for maximum pressure loads.
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(.1 ALLOWABLE OSTRESSED

FIine THE ALLOWARBLE STRESSET FOR
THE VARIOUS MATEKIALS ASSOCIATED WITH
TS VAWE, THE VALVE 1S CLASSIFIED AS
SEISMIC CLASS ONE ( REFERENCE 4 p. 5 )

THE ALLOWARBLE STRESDS WILL B TAKEM As

THE MINIMUM SPECIFIED YIELD STRESS COF
THE MATERIAL. TIMES A FACTOR BASED
UPON AILSC ALOWAELES,

COMPONENT MATERIAL Sy (min )
Dome
BACKPLATE A 515 GR O 32.0
Eoer RING } Tyre 304
STEM STAINLESS STELL 25.0

& CR - BN
Hue ;o OA-18] 30.0

(REF. AsSME €4PV Coot  Tagwks I-11 9 I-12

AISC ALLOWABLES ARE APPILIED To THE
NON - PRESSURE RETAWING PARTS CF TWE
VALVE ., [HE PRESSURE CASE THAT IS THE
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6.2 STRess Resuirs - ANSYS

THE MUxIMuM STRESSES FRoM THE HMHNSYS
¥BNALYSI S ARE SUMMARLED I N THE
FolLowIMG TABLES FOR EWCH LoXAD C(ASE.
THESE THBLES CoVER ALL oF THE C(OoMPONENTS
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FoR THE STEM. T HeReFoRE , THE ACTUAL
STReESS FoR THE STEM EQuUAkS ('/aJ(SSF)
WHERE SSF' TS THE SHeEWR STRESS PRIMTED
BY ANSYS, THE CoMPreETE STReESS PRESULTS
ARE IMcLudED 1N APPeMDdIx B 4 C.

Tre ALiowABLES ARE FroM SectroN 6. |
oF THIT S PE PORT.

ANSYS Teemrinoroay ¢

SDIR= Dzxnect STrEss (o)

SBenb = Bemdrne Stress (T )
ST = TorizonAr STRESS )

SSF = SHewrk Stress (T
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Prepared By Date
Calculation Sheet ,,(6”7 %—, EY /2
Chécked By ne .
. Commonwealth Edison /f(c,,,. - 2SI
42" Rm Bu Job No File No
um|mmunuumlmm Subject - ?terny - 83003 1-F
Siandh for Zion Units 1 § 2 sy
Analysis No 1008 Rev No 0 [0%’ 78
_ﬁTB_EiA__g_E_S_sALI; - Fnsys  (ont)
Pl
Loun Cwse 1M - Ssec Crose
ComMPOMNENT WoesT SBEND | 0.9¢-5y | ST+ SsF O.“{-Sy
ELEMENT| (vi1) (x31) (xszT) (xsz)
)
STeEM 394 | 2.6 | 240 |)3.4 16.0
S varr & 381 2.7 | 22.8 | 0.7 192
Top Hus 387 | 7.¢ | €8 | 2.4 | 192
Rorrom Hus 39 4 | 288 | 3,7 | 19.2
&)
DomE 55 | 9.4 309 | wNn Min
SSF
Nores: (1) SwHewk ForR STEM IS ST+ 7.
() THrs s SI. mAx FoR PLATE
ELeEMENTS.
(3)  HAssumed To HAVE SAME MATERIAL
KHS HuBS.
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Calculation Sheet %977 1 )7y /BR
Ch(iedﬂy Dn\e/ 7
broees Commonwealth Edison AP e tnm |27 B
LT 42" R1A8 Butterfly V. Job No File No
I, | Sverect : : i H 83003 1-F
- for Zion Units 1 § 2 s o
Analysis No 1008 Rev No 0 [CO8 -~ 79
S7ress Resuirs - Mnsys  (ent)
‘
Loan (Cnse ;2 - Max Pee scuee
ComPONENT WorsT SBEND | 0.9¢ -5 ST SSF 0.6‘{~57
L EvemMenT| (i) | (xsz) | (xs32) | (wspd
)
STEM 39 | 7.6 | 2o | 4.1 | 160
(3)
SHAFT 338 3.4 | 288 | 1.1 19.2
Tor Hus 397 | 3.0 |a88 | 1.3 |92
Borrom Hus 39| 30 |88 19y |92
(D
Dome 149 12.5 | 307 | N/n N/
SSF
Nores: (1) SwHewr For STeM IS ST+ 3.
(Q) Thrs s SI. max FoR PLATE
ELEHE”TSO
(3) KMSsuMeED To HHAYE SWME MATERLRL
Ams Hu@s,
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Checked By Date
m vm,..;yCQdMouwt_ALT H Eoisond Q M ; LE{//dlu
. ‘ AT " V JOTNO ’ Fie No
wy | Sovect 427R1AB Bongeewy VAWE 1 a3003 1-F

System Q" 2160 Units 4 12 Sheet No
Analysis No oo ® Rev No o 100 b N B..:o

Disc - CriticaL BuckunG Pressure

e S . i S S et et

COMPUTE THE. CRITICAL BUCKLING PRESSURE
OF THE DISC. [REAT THE DISC AS A
SPHERICAL CAP UNDER UNIFORM EXTERNAL
PREssUk= (ROARK | 5th Edition | p. 837 ,
TABLE 35, CAsE 22.)

- s 4]

i t

(t) : % CEMTRAL ANGLE t = thickness

R = KADIUS OF SELMEMT

¢-.- s 1825 " 44.06° ( IOOS-‘??)
2.0"
R= 18 25" t= 0.25"

5\

Se, c1 (1-0.00875(44.6°- 20 )(1 0.002175 (1325)

25 /
. 27. 9)<IO o
( JX N %/'8 25"

C]"" 1232 o2 > ﬂmmtm" S1.7 pra

[Dise wike 0T RucklLeE Due T
PRESSURLE LOAD.



Prapared By Date
Calculation Sheet | £E—~ 2 /15 (82
= 3 =) Checked By 7 Date
. ‘ 7 o vea b =0 J Noﬂ File N . :
. 4 i " 0 e No
oy | Sovect 32" RIAS mfterﬁj e 83003 1-F
r— for Zion Units 1 § 2 Shost Mo
Analysis No 1008 Rev No 0 1008-81

(.3 SHEAR STRESS 1 Disc To STem \APE‘_\L P.u.:

— ———. ——————— e e ———— e

Fiup THE SHEAR STRESS W THE TAPER

Pias THAT JOIN THE DisC HuB BLOCk TO
THE STEM . |HE SHEAR LOAD WiLL RESULT
FROM THE CLOSING TORAUVE . CHEcCw THE
TORAVE FOR TWO %LO0SING TIMES. REFER ™ DWGES.
C-963 A B-70Se Folk BASIC DI\MENSIONG.

COMPUTE THL MINIMUM SHEARL AREA OF A Pul.

Amowe = 1.513" (C-9L3 )
L Le L 2"\ = 25"
- %5 " 2(%) 5006
\(.{ B- TbSk Va REF. 5 P 8&-34
d*"d'“""z'lxj) N
2"
\“ _i AP.N = T—I-( \4‘ HJ) . '5(0 -
Pou % 4
l//] ] s ATDTM. = 2AP\U= A 12 w'l
L/{, JJ 65\;( ‘.ORQ\JE. < '8957(0 b o-LB
I‘ = SueaR Force = T = 18937607
SR 4.25"
Fe= 446L0OG b

8 =4, CLOSING A |2 ot
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Calculation Sheet _B_l‘;:»&‘ 12/ 'b/ &2
- e CHEChed By Date 3

oA B K
GRATSLPY gn RIAS Butterfly Valve | '™ »
(S et e gs0% | 1-F

system . _fOT Zion Units 1 § 2 [Ghaet NO

Analysis No J.QQ’. = ey No ._.9_ ! S— -!_9_05:8 g S ————

SHEAR STRESS ny TAPER Puus

D =econo TORQUE = |(.p7, 43 oL@

T s sec. CLoOBIG = 17 431 M-t‘ — ® 1227 P
212 (4‘?;3..:)

| HME Pind MATERIAL HAS NOT BEEW
SPEC\FIED ONM THME AVAILARBRLE DRAWINMGS,
A SHEAR Pouu OoF TIWIZ TYPE 1% GEMNCRALLY
MADE OF A HiIGH STLOMGTH STELL . Foe
GUR CATE WE wilkh USE T Miniaum™m
ALLOWABLE OF THE THREE MATERIALS .

G,= 0.4 (25.0n) " 16.0ww

TAPER. P SHEAR 15 ADEQUATE .

UL
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B {1t ey THIGT
b ;5‘ LT HRE s
okl LG W
it 1 pird i } ;5‘{‘:!‘5% HiB e '\,\6
i | I B4
S i 8T e 5

ik T wwmns oo TR i W —
P e T s I T s

1008 00
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