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INTRODUCT ION

The purpose of these calculations is to demonstrate that the valves
being supplied by ITT Grinnell Dia-Flo Division are designed in ac-
cordance with Duke Power Specification NJ? -1205.04-1 and meet
all seismic design requirements of the specification. These calcu-
lations apply to the below-listed valves.

Dia-Flo Dia. Valve Duke Power
Item No. Drawing No. Description Tag Number
2 SD-C-108417 2"-150 S.S. 58-263
3 SD-C-108416 4"-150 S.S. 58-473

One analysis was done for each of the above-listed valves. For the
actual seismic calculations, see Appendices A and B.




METHODS OF ANALYSIS

The method of analysis is based on applying a static resultant force
resulting from the equivalent earthquake accelerations acting at the
center of gravity of the valve assembly. The valves are analyzed
assuming worst case mounting.

Principal stresses were calculated for valve component parts (other
than the body) which are essential to the pressure integrity or
functional adequacy of the valve. These stresses were then compared
to the applicable allowable stresses in the 1977 ASME Boiler and
Pressure Vessel Code, including the 1978 Winter Addenda. The valve
bodies were analyzed by comparing their metal areas and section
moduli to the connecting pipe's metal areas and section moduli,




LOADING

For the analysis of these valves, the load combinations considered
were those resulting from the Faulted Plant Condition as defined in

the design specification since this represents the most severe load
case.

The equivalent static forces were calculated by multiplying the ap-
piicable valve component part by the appropriate resultant seismic

coefficient (i.e., the square root of the sum of the squares of the
vertical and both horizontal seismic coefficients).

The vertical seismic coefficient of 3 is determined by taking the 2g
coefficient required by design specification and adding 1g to it to

account for the valve weight. The horizontal seismic coefficient of
3g9's was specified in the design specification.




1.

RESULTS OF THE SEISMIC ANALYSIS

The results of the seismic calculations are as follows:

The stresses in the valve components resulting from the applied
loads caused by the Faulted Condition were below the allowable
stress limits allowed by the 1977 ASME 3oiler and Pressure Vessel
Code including the 1978 Winter Addenda for normal operating con-
ditions. This demonstrates that the structural and functional
integrity of the valve will be maintained for the various plant
conditions.

The ratios of the valves' section moduli and cross-sectional areas
were found to be equal to or in excess of 120% of the attached
piping section moduli and cross-sectional areas, This demonstrates
that the attached piping, rather than the valve, is the limiting
factor in the piping system.
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2" DIAPHRAGM VALVE
WITH
7NAT1 ROTORK ACTUATOR
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BY JeP 010 M"’»'F}Jf‘"*; 2.00 IN GAM DIAPHRAGM VALVE AGE A
CHKD. DY neaB R puke J0B NO. N73- :
( *=BRACKET BOLTING ANALYSTS
z.—. -
|
i
]
!
Sk A
H “ §‘ - .
—
A + "
.
JECION A-A '
e - . e
( BOLTING DIMENSIONS:

(394 .08 IN AY= 1.06 1IN

BX .88 IN BY= Z.88 IN

BOLT ETRESS AREA = c779 INT“Z

SEISMIC FORCES ACTING ON THE BOLTING

FH=G#W= BO4,064

.
e |

| . ‘ v .. ! s M
WHERE 5 I5 THE RESULTANT ACCELERATI =% (B )+ (B27Z) 705
THE GREATEST AXIAL FORCE ON THE BOLT N G DETERMINED BY SUMMING
MOMENTS A30LUT THE X=X AXIS AND THE Y-Y Alif T4E LOAD ON THE
BOLT FURTHELT am THE FOINT GF IE ABOUT WHICH THE RONN B L ANDE
WOLLD PIVOT IF FNEE TO MOVE 13 DETERMINI




TR e

BYH-L»W gl‘ﬂ'}s : 2.00 IN GAM DIAFHRAGBM VALVE PAGE A 3

CHED. ‘ORI DUKE JOB NO. N79-52207
THE MOMENT IN THE X=X DIRECTION I1S5:

MIXX)=(FH#D1) + (FV#Z1)
=( BO4.88% Z.27)+( 464,70% 0.146= 2572.3 IN-LB

THE MOMENT IN THE Y-Y DIRECTION IS:

MIYY)=(FH*D1)+(FV+Z2)
=( 804.88% 3.27)+( 464,70% 1.97)= 3514.8 IN-LB

FORCE ON BOLT A DUE TO MOMENTE ABOUT %-X
FXLI=(MIXX#B(X))/L2(A(X)"2+B(X)"2) 1
={ 2672.3%3.88) /L2((1,06)"2+(3.88)"2) 1= -22.4 LB

FORCE ON BOLT A DUE TO MCMENTS ABOUT Y-Y
FYlJ(M(Y”}*B(Y))/CE(A(Y)“2+B(Y)AZB]
=( 2014.8%35,88) /[2{((1.06)"2+(3.88)"2) 1= 421.5 LB

THE FORCE DUE TD A VERTICAL LDAD DN EACH BOLT IS:
FV1=0,253!FV)=0.25( 444.70)= 1146.18 LB

THE TOTAL. LOAD ON BOLT A 1IS:
FUT=FX1+FY1+FVl= 320,84+ 421.47+ 116,13= 858.09 LB

THE TOTAL SHEAR FORCE PER BOLT ID:
E8=0,20# (FH+ (FH®*Z) /24)=9,25%( B04.88+( B804.88#1,98)/2.00)
= OW.97 LB

WHERE 74 IS THE DISTANCE FROM THE VALVE VERTICAL CENTER LIME
T THE FURTHMEST CAPSCREW AND Z=[Z12172°2170.%,
THE STRESS ON FACH BOLT !8:
TENSILE STRESS-SI0MA M=FVT/AB= 358.09/.0773= 11072.1 PSI
ETVIEE~TAUSSE/AB= 7399,.97/.077%= 5141.0 P8l
.
THE PRINCISLT STRESIES ARE:
THE PRINCIPAL STRESSES AT A-A

SIGMA 1=C(SIGMA M + SIGMA B)/23+{(((SIGMA M + SIGMA B)/2)"2)+(TAU)~23"0.§
= 13104,465 PSY

SIGMA 2=((SIGMA M + SIGMA B)/2)-((((SIGMA M + SIGMA B)/Z)‘Z)*(TAU)“Z’“O.!

- IMTH _En e
{9 e S | 2
BOILT MATERIASL: ASTH A\ 2-~30 (EILD STRENGTH: OO0 pat EY : ‘.v
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BYL'_E_.?mc Maml!vﬁ"f: 2.00 IN GAM DIAPHRABM YALVE

) DATEYHRES IR DUKE JOB NO. N79-32207
THE MOMENT IN FHE X=X DIRECTION I8:

MOXX)=(FH*D2) +(FV*Z1)

={ 804,.88% S5.73)+( 454,70% 0O.14)= 4484,

THE MOMENT IN THE Y-Y DIRECTION iS:

MAYY) =(FH*D2) +(FV#*ZI2)
=0 B804.88% 5. 72)+1 444, 70% 1.97)= 550

FORCE ON BOLT A DUE TO MOMENTS ABOUT X-
FXI=(MOXX) #B OO /L2(A 00 ™2+B (X) ~2)

X
1
={ 4684.5%6.73) FL2U (0. S0) "2+ (6.7

5)~2) 3=
FORCE ON BOLT A DUE TO MOMENTS ABOUT Y-Y
FY1=(MIYY) %BIY)) /T2 (ACY)“24B(Y)~2) ]

a{ DIZ7.083,80) /T2((C.B0)2+(3.850)~2) )=

THE FORCE DUE TO A VERTICAL LOAD ON EACH BOLT 1
FV1=0, ""(FUi"ﬁ.Zﬁ' 454.70)= 1146.18 LB

m

THE TOTAL LDAD ON BOLT A IS
FUT=FX1+FY1+FV1= 345.10" 773.78+ 116.18=

THE TODTAL SHEAR FORCE PER BOLT I2:

h

LEt’().‘.;"rlFHi*'F'i*")’14)'"().:5''2 804,88+ ( 304

= 315.88 LB

WHERE Z4 IS THE DISTANCE FROM THE VALVE VEFR
TC THE FURTHEST CAPSCREW AND Z=(21%2412°21

THE STRESS ON EACH BOLT 132

TENSILE STRESS-3I6MA M=FVT/AB= 1233.0&/
HEAR STRESS-TAU=GB/AB= 31%,88/.141 e

THE FRINCIPI.Z STRESSE

-y “ .-
& HRC

«08%1,98)/3.47)

»
3

i
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5 00 IN BAM DIAPHRAGM VALVE PAGE A &
CHKLE. BY DUKE ICB NO. ~H2207

DONNET-BRACKET ADAPTER BUSHING ANALYSIS

A4 x
]
: ’
r.. o —t
'
~
MIMIMUM BUSHING SECTION OD = (.12 IN ID = 797 IN
GEISMIC FORCES AT SECTION A-
FH=W#G=154,20% 5, 20= 00
( FV2WRGLi=158.90% J.00= |
M=FH*DI+FVY#Z10= 804,99+ &, 80+ 364.7 1.%5% 18303 ¢ N-L3
WHERE 110 I8 THE GREATER OF .1 CR 22
CROSES BECTICNAL FROPERTIES AT ZZCTICN A-A
AP/ 3 % (0.0 "2=1. 0. "D =(P1/78) #{ (1 . 12)*2=(0.76)"D)= O0.%4 IN™2

I=(PI1/64) #(0.0."4~1. 0.0 =(PI/60)%((1,12)"4~(0.746)"4}= 0.0611 IN*3 .
C=0,D, /2=1,12/2=0.%6 IN

TRESSES DUE TO SZISMIC LOADING AT A-A
TENSILE STREGS=SIGMA M=FY/A= Ab4,70/ 0.54= B68.78 PSI v

BENDING STRESU=STOMA B-MaL/1= AZBR, 210,56/ 0,04 5377 PS1

SHENR BETREES«TAU=FL dOA. 85/ O.04= L304,0%9 81
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TF CBIECT: 2.00 TN GAM DIAPHRAGM VALVE PAGE A
m SR DUKE JOB NO, N79-%52307

.

THE PRINCIPAL. STRESSES AT A-A

SIGMA 1=((SIGMA M + SIGMA B) /23+C(((SIGMA M + SIGMA B)/2)"2)+(TAU) ~2)"0.!
= 59435.81 PSI

SIGMA 2=((SIGMA M + SIGMA B)/2)=((((SIGMA M + SIGMA B)/2)~2)+(TAU)~2)~0.*

-

= -38.056085 P81

BUSHING MATERIAL: AISI 4340 ALLOWABLE STRESS 114001 Sl
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( MINIMUM BONNET SECTION 0.D.= T.42 IN 1I.0.= 8§ IN
SEISMIE FORCEE AT SECTION A-A
Fri=Wx5=1T4,90% 5.20=
FV=R*51=154,.90# J.00= :
M=FH#D3+FV#*Z10C= B04,9% 1.27= 80z2.1 IN~LB .
WHERE Z10 IS THE BREAT
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] A=(P1/4)#(0.D.~2-1.D. 174) % (3.48)“2-(3.00) ~2}= 2,84 IN"2

l%’(PI/c‘z‘lHH[‘. 2. 8=1.D. "N =(P1/62; #{ (3. 48 "4-(3.00)"4)= 3.2232 IN"4

C=0.D./2=3.48/2=1.74 IN
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3YR-DRi % 2.00 IN GAM DIAPHRAGM vnALVE PAGE & 9
HT: ;

CHKD. R: DUKE JOB NO. N79-52207
BONNET STRESESES DUE TO INTERNAL PRESSURE

BONNET LONGITUDINAL STRESS = SIGMA L=

=FREL . #ID/ (4% ((GD-ID) /2))
=150.0%3,.00/04%((3.48-3.00)/2) 1= 4.8.7 FSI

- BONNET TANGENTIAL STRESS = SIGMA T=
=PRES. #ID/ (2% ( (OD-ID) /2))
=150.0#3,00/[2%((3,.48-3.00)/2)1= 937.5 FSI
THE TOTAL BONNET STRESSEE ARE:

SIGMA Y = TENSILE STRESS+PENDING STRESS+SIGMA L
190,22+« 4330.7+ 448.7= 4989.7 P51

SIGMA Z = SIBMA T= 937.4999 PSI

TAU X-Y = SHEAR BTRESE = 329.4789 PSI

THE PRINCIFAL STRESSES CAN BE DETERMINED 2Y THE FOLLOWING EQUATION

(SICMA F)"3~-11#(3IGMA F)"2+I2%(SIGMA F)~-13=0

WHERE: 11-8IGMA Y+SIGMA ZI= 5727.1546 PSI
I2=(SIGMA Y)*(SIBMA Z)-(TARU XY) 2= 454652
[3=~{TAU XV)"2*SIGMA Z=-1.01771SE+C8 P3

NOTE: SIGBMA X=TAU XI=TAU YZI=0

SOLVING THE ABOVE EQUATION FOR THE PRINCIFAL STREISES:
SIEMA 1 = =010.261 PSI
SIBHA 2w gue sgue  poy
SIGMA 3 = -12.70325 PSI
SONNET MATERIAL: ASME SA-3351-CF3
ALLOWABLE STRESS PER THE ASMNE BDILIR AND PREECURE VESSEL COLC SSo7IOM

DIVISION 1 TABLE I-7.2 IS: 148CO PET AT 200 F

I11
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CHKD.
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A*” CT: 2.00 IN 5AM DIAFHRABHM VALVE PAGE A it
~A‘ JR DUKE JOB NO, M79-852207

FORCE ON EOLT A DUE TO MOMENTS ABDUT
FX=(MIXX)#B(X)) ZE2(ACH “2+B(X) "2)
=m( 7710.883.867) 702((D.60) “2+(3,67)°2)1 1=  1023.2 LB

FORCE ON BOLT A DUE TO MOMENTS ABOUT V-V
FY=(M(YY)®B<Y) ) /L2(A(Y)~2+BLY) "2}
=( 8553.3#4,15) /L2{(0.89)"2+(4,15)"2) 1= ¥85.2 LB

THE FORCE DUE TO A VERTICAL LOAD ON EACH BOLT 13:
FV1=0,25 (FV+ (FRES#EFF AREA))
=0.,25¢( 464 7+(1 SCxPI/4( T.00)"2)= 381.3 LB

THE TOTAL LOAD ON BOLT A I3
FUT=FX . +FY1+FEVi= 1023, 18+ 9B5.701+ 361.25% 2759.43 LB
THE TOTAL SHEAR FORCE PER BOLT IS:
SB=0, 254 (FH+(FH#Z1) /24)=0.25%(  304.88+(  804.85%0.14) /2. 24}

& - v o™
= 2135.24 LE

WHERE Z4 7S THE DISTANCE FROM THE VALVE VERTICAL CENTER _LIKE
TO THE FURTHEST CAFPSCREW.

THE STRESS ON EACH BOLT 1

n

TENSILE STRESS-SIGMA M=FVT/AB= 2389.463/.1187= 20131.7 PSI
SHEAR STRESS~TAU=8B/AB= 215.24/.1187= 1813.3 PS8l

THE PRINCIPLE STRESSES ARE:

PRINCIPAL ZSTREZSSES AT A-A

SIGMA 1=L(8ICMA M + SIGMA B) /23+{((SIGMA M + SIGMA B /2)+(THY) “2370.9

20093.74 PSI
SIGMA 2={(SIGMA M + SIGMA B) /23-{((SIEBMA M + SIEMA B) /2! +(TAU) ~2340.5 »

= =162.0264 PS]

BOLT MATERIAL: ASME SA~A5T~4650

ALLOWABLE STRESS FER THE ABME BOILER AND PREZSURLT VESEEZL CODE SECTION 111
DIVIEION I TABLE 1~7.3 IS: SODO0 PEI AV 250 F A
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BY“E__:ATK WPRUBJECT: 2.00 IN SAM DIAPMEABM VALVE FOBE A 12
CHED. BYRER TE 3?83:”: DUKE JOB N, K79-52207

LI i A s Y5 5
VALVE EODY ANALYSIS

VALVE EODY 0.D. AND I.D.iﬂ—’/’f\\‘—-

0.D., = 2.3 IN I.0. = 1.94 1IN

. - (bl ol ok AT AT ITYINE AT ST T Y MN AN
C.F- SC woimte 4 4 LN UL ,.F‘T_ "M -t .;s..nl [ Bt &

AV = (P12 5 (QDAE)Y = 1D72) ]

= (P1/4) 40 (2.50)°2~(1.94°2) 1= 1.953 IN°Z
2.V = (PT /320 #L(0D~4)~(1D~4) 1/0D

= (FI/ID)F0(2.50) "4~ (1.94"4)1/2.50= 0.978 IN*3

VALVE BODY MATERINL: ASME SA-351-C
Land 2l

ALLOWABLE STRESS PER THE ASME E R AND FRESSURE VESSEL CODE SECTION IXX
DIVISION 1 TABLE I-7.2 IS: 14880 FSI AT 260 F A

ATTACHED FIFING: ~HED
PIPE SECTION PROFERTIES

X

PIPE MATERIAL:1312 TP3I04

TRMIT Oy AR STIETCIODN e e capapey (040§ ] AL = o gk ale o
BOILER AND PRESSURE VESSEL CODE SECTTOH

§: 17080 PSI AT 240 F ot i

Lo
L]

-4
L)

ALLOWABLE STRES
DIVISION 1 T

RATIO OF VALVE BODY METAL AREAS TO FIFE METALL AREA 15:

(AV/AF ] * iASVY/ASFI=( 1.?33/ 1.0735:»( 14860

RATID OF YALVE BODY SECTION MODVLUS T3 PUE

oAl (%] T [ v

( . CIVIITIR(ASV/ASP ) = ( 0,978/ 0. 35113 ( 146860 17080 =1.3
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GA= 1.62 N AY= 1.62 IN
Sy € ) P fme & 4 "
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il e OYTF O 1
=Gl%W= 937.8001 L

- o _— e :
JLTANT ACCELERATION {2#(61°2)+(B272)3°C.5

THE BGREATEST AXIAL FORCE ON THE E")L.T INE IS DETERMINED BY SUMMING
Nﬂi"FN IS AROUT . A=K AXIE AMD THE Y-Y AXIS. THE LOAD ON THE
EC! £ 5 CT!JF\”"J’;.“ l THE POINT OR T.' E ARDUT WHICH THE BORNNET FLANGE

y DULD PIVOT IF FREE TO MOVE IS DETERMIMED. ‘ i




BY M"“ﬁ“ﬂ IBJECT: 4.00 IN GAM DIAFHRAGM VALV FAGE B 3
cHKD. =vREB ~Te R: DUKE JOB NO. qu—szznv
( THE MOMENT IN THE X-X DIRECTION IS:

MIXX)={(FH*D1)+(FV%Z1)
={1624,32% 6£.12)+( 937.80% 2.921)=126469.8 IN-LB

THE MOMENT IN THE Y-Y DIRECTION 1S5:

MAYY)=(FH*D1) +(FV*Z2)
=(1624.32% 6.12)+( 937.80% 2,.75)=12519.8 IN-LB

FORCE ON BOLT & DUE TO MOMENTS ABOUT X-X
FX1=(MXY) *B(X))/[Z\A(X)*"+B(X “3)] :
=(12669.8%5.51) /L20(1.562)" (5.31)°2)1= 1088.Z2 LE

FORCE ON BOLT A DUE TO MOMENTS ABCUT Y-Y
FY1=(MIYY)#B(Y)) Z7L2(AY)“2+B{Y}*2)]

2412019 8%5. 91 L2061 .82) “2+(5.5

-
Il
-~
d
fl
=
QD
5
el
]
ad

THE FORCE DUE TO & VERTICAL LOAD CN EACH EOLT IS:
FV1=0.22(FV)=0,25( 237.30) = 2?4.43 LB

THE TOTAL LOAD ON BOLT A IS:
FVT=FX1+FY1+FVi= 1038.24+ 1045,70+ 234.459= 2338.37 ' 3

THE TOTAL SHEAR FORCE PER BOLT IS:
( E3=0,203% (FH+ (FH#Z) /Z48)=0.25%( 1424,.32+{ 1424.32#4.00)/2.75)
0997, 17 LB

HE DISTANCE FROM THE VALVE “"'T?:ﬁ‘ eMIeR LIM
“r

u(ﬂpuunEL' AND Z=[Z17°2+227°2170.3.

TENSILE STRESS-SIGMA M=FVT/AB

it

2TIB NG/ .2260= 10345.0 £31
it Il et T % QWP QIR T FDL

SHEAR STRESS -TAU=SB/AB= 997.17/.22460= 4412.2 PSI 5

. el

L ~ SO -
THE FRINCIPLE STRESSES ARS:

SIBM 1={(SIGMA M + SIGMA B)/23+{(((SIGMA M + SIGMA B)/2)"2)+(TAU)~2370.°

- 1 4 e "C[

5
e
g J P Ol § d

SIGMA 2={(SIGMA M + SIGMA B)/2}~-{(((SIGMA M + SIGMA B)/2)"2)+(TAU) ~23~0.*




GaM DIAFPHRAGM VALVE psz
JOB ND. N79-352207
ADAPTER BRACKET ANALYSIS
.
\
T ]
L %
ADAFTER BRACKET POST DIMENSIONS:
A Ve O.TE T
BX= BY= A,&3 IN
BOL. A = L2255 IN~2
.
SEISEMIC FORCES ACTING ONM THE BOLTIMG
FH=G#W= (574,317 LB FV=GB1l#k= 937.8001 LB
WHERE & IS5 THE RESULTANT ACCELERATIOCN {(2#(G1°2)+(G2°"2)13"0.5

MOMENTS ABOUT THE X~-X AXIE AND THE XIS, THE LOAD ON THE i
S0LT FURTHEST FROM THE FOINT OR LINE nf'u UT WHICH THE "‘11

THE GREATEST AXIAL FORCE ON THE BOLTING IS DETERMINED BY SUMMING
— s
wWOULD PIVOT IF O MOVE 1S DETERMINED.

(1 e, I AR
LMD

i i B fod b | o

]\_Jl’




BY‘#ELQ

%j‘!«ua}ig' 4.00 IN GAM DIAFHRABM VALVE FRRE B §
IR: DUFE JOB NO. N79-52207

THE MOMENT IN THE X-X DIRECTION IS:

MIXX)=(FH*D2) +(FV#71)

=(1624.32% 2.37)+({ 937.80% 2.?1)=17748.79

THE MOMENT IN THE Y-Y DIRECTION IS:

MOYY) =(FH*D2) + (FV#Z2)

=(1624.32% 9.37)+( 937.80% 2,79)=17798.8 IN-LB
FORCE ON BOLT A DUE TO MOMENTS ABOUT X-X
FX1=(MXX)*#B(X)) /LI2(AX)*2+B(X) 22 ] X
=(17948.9#5.57) /L2((0.38) "2+ (35.37)"2) 1= 1405.4 LB

FORCE ON BOLT A DUE TO MOMENTS ABOUT Y-Y

FY1=(M(YY)*B(Y))/EZ(A(Y‘“”*EfY‘*2)3
=(17798.,.8%4.563) /L2( (0. 38) ~Z+(H.63)"21 J= 1339.0 LB

THE FORCE DUE TO & VERTICAL LOAD CN EACH BOLT IS:

FV1=0,.23{FVI=0.25( 937.80)= 234,45 LB
THE TOTAL LOAD CON BOLT A IS:
FVT=FXiI+F71+FV1l= 1605.37+ 1339.02+ 234.45= J178.83 LB

THE TOTAL 8HEAR FORCE PER BOLT IS
SB=C.25*’FHF(FH*Z‘/ 4)"0.~u*( 1624.32+( 1624.32%4.00) /4,056
= BOH.3I5 LB

WHERE Z4 IS THE DISTANCE FROM THE VA&LVE

Vv AL CENMTER LIME
TO THE FURTHEST CAFSCREW AND Z=(Z1"2+Z2"2

VERTI
3170

U‘i ')

THE STRESS ON EACH BOLT 1S:
TENSILE STRESS-SIGMA M=FVT/AB= 3178.8%/.2260= 14045.46 PSI
SHEAR STRESS-TAU=5B/AB= B804.35/.2260= 3I5&7.9 PSI .

THE PRINCIFLE STRESSES ARE:

THE PRINCIPAL STRESSES AT A-A

SIGMA 1={(SIGMA M + SIGMA B)/23+{(((SIGMA M + SIGMA B)/2)~2)+(TAU)~23~0.
= 14912.9 PRSI

SIGMA 2={(SIGMA M + SIGMA B)/23}-{(((SIGMA M + SIGMA B)/2)"2)+(TAU)~23"0.'

EOR . S o o R
! e A B ' - &

BOLT

MATERIAL., A8 TM

AlL08
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ADAPTER BUS

MIMIMUM BUSHING
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37L1P’TﬁT~"F5@' 00 IN GAM DIAPHRAGM VALVE PAGE B 7

1 IEET a 4 RAGM r ki
cnxn?'avﬂ%ﬁpareiﬂﬁik3*?= DUKE i s

THE PRINCIPAL STRESSES AT A-A
SIGMA 1={(SIGMA M + SIGMA B)/2}+{(((SIGMA M + SIGMA B)/2)~2)+(TAU)~23~0.°
= 77101.16 PSI
SIGMA 2=((SIGMA M + SIGMA B)/2}~{(((SIGMA M + SIGMA B)/2)~2)+(TAU)"2370.

= ~36.31641 P8I

BUSHING MATERTIAL: AISI 4340 ALLOWABLE STRESS 114000 PSI



4.00 IN BAM DIAPHRAGM VALVE PAGE B
JOB NO. N79-352207

IRT DUKE

VALVE BONNET ANALYSIS

MINIMUM BONNET

e P -
Sk IS IL ORCES

g B 2
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. RPN
=t < e D)=

1624, 5%
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neT
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TENDING
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Q0 IN GAM DIAFHRAGM VALVE P

Zkbuﬂ DUKE JOB NO. N79-52207

BONNET STRESSES DUE

BY.,L‘ mclH

CHED. E2REeB

( TO INTERMAL P

RESSURE

=

BONNET LONGITUDINAL STRESS SIGMA L=

L

=PRES. *ID/ (4% ((0OD-1D) /2))
=150.0%5.38/(4%((5.88 - 5.38)/2)3= 807.0 PSI

BONNET TANBENTIAL STRESS = SIGMA T=

=PRES.#ID/ (2% ((OD=ID)/2))

=1T0.0%5,38/L2*%((5.88 -~ 5.38)/2)1=1614.0 PSI

THE TOTAL BONNET STRESSES ARE:

SIGMA Y = TENSILE STRESS+BENDING STRESS+SIGMA L
= 212.09+ 4328.2+ 807.0= 35347.3 PSI
SIGMA Z = SIGMA T= 14614.002 PRSI ...
TAU X-Y = SHERR STRESS = 147.344% £ST
THE FRINCIPAL STRESSES CAN BE DETERMINED BY THE FOLLOWING EQUA

’\
a.

(SIGHMA P~

=91

-

~11#(SIGMA P ™ IBMA P)-13=0

WHERE: I:=8IGMA Y+SIGMA Z= 6941.328 P31
12=(SIGMA Y)#(TJIGMA Z)-(TAU XY 2= BATILS0 PGT
I3=~{TAU XY)"24S5IGMA I=-2,177945E+C8 r6I
NOTE: SIGMA X=TAU XZ=TAL *¥Z=0
SOLVING THE ABOVE EQUATION FOR THE FPRINCIPAL STRESSES:
SIGMA | = E371.292 P31
SIGMA 2 = 146137.12 PSI
SIEMA 2 = -23,.0878%9 PS?
BONNET MATERIALD ASME Sa-I51-0F)
ALLOWABLE STRESS FER THE ASME BOILER AND PRESSURE VESSEL CORE
DIVISION I TABLE I-7,.2 153 148C0 PEI &TF 260 F

TSNy
R




B\/LP/‘ 7"' Jé EfT: O IN GAM DIA

CHED. ﬁ(,& .'.'r:8l8l83:<: DUKE JOB ND. N79-52207

BODY-BONNET BOLTING ANALYSIS
z.——J fe——

"—'——I"—.“

r—Xp

Yi

- x-X r 1

Y-Y  SECTION A-A

i
0
i~
-
—t
lr—]

DIMENSIONS

b - A Tl S ey
X=4 AXIS =¥ HX1S
2w re v * o\ s - v
I A3I) MNX(I) Y (1 NY (
4 i ~ ~ - 4 -
i PR 2 Cu%
3 % & - | - - 74 -~
- -’ 7 S b - L .
- P -~ Y e -
— | s . P -
- - T} - 2
¢ ; 2 5.39Y .
"R T el T Tl F Tl =T | et r -
NUMBEER O] sUDY BONNE BOLTS JE 3 z
el g T 2 ¢ s | Lo =
BOLT STRESS AREA = AB = a B i P *
SZISMIC FORCEZ ACTING ON THE BO!L TTNG
e it s bbe cLHALES AL Nty U et BER.T G
“He@slis 1674,317 LE FU=Glew= 737,8001 LE
- ~ r <> [9ed vt med B0 B 2 2 T r~re Y""vl‘ ra i -~ " ~
HERE G 15 THE RESLILTANT ACCELE \TION (244612 3723
THE OREATESET AXIAL FORCE ON T 'i'_ BIR.TTNG IS5 RETERMINEL Y MM I
MOMENTS SBOUT i =X -6 : N ik -y ’ - HE L OGC o =
» feiwms g5 | bade s A e o TR = o . oo
BOLT S1'RT =1+ FROM THE JINT OR LINE AB W L0 y | A 2 Hof it {
WUl FTVOT O TF FREE ) VE 5 DETERMINED.
( % P

G THE MOMENT IN THE Y-X DIRECTION

FE¥DD) »(FVY%ZT)
S2R1d.92)+{ 537




SATE

FV1={FVY+(

THE TaOTA

THE MOMENT

THE FORCE DUE

-
-

-
= o Y

DUKE

MIYY) = (FH#*DS. + (FU=Z72)

=(1624,32414.92) +

= 988.1 LE

= ?50.8 LB

PRES#EFF AREA) ) /NB

=({ 937.30+(150%(P1/4) (5.

L LOAD ON BOLT A iS:
FVYT=FX1+FY1+FVi=

THE TCTAL. SHEAR FORCE PER BOLT
SE=(FH+(FH*Z#2/BCR) ) /NB= (1524, 3+ (14624, 3#42.71%2/3.81)) /8=
BOLT CIRCLE RADIUS

WHERE BCR =
THE STRECS ON EACH BOLT IS:
‘:' TENSILE STRESS-8IGMA M

988.

J0OB

o bt A>T T
77 « Q0¥ 2

FORCE ON BOLT A DUE TO MOMENTS ABOUT
FX=(MIXX)*X(IMPX) ) ZCNX (L) #X (1)

FORCE ON BOLT A DUE TO MOMENTS AROUT
FY=(M(YY)#Y (CIMAX) ) /ENY (1) ®Y (1) “2+NY (2) #Y (2) "

.'.'})/

07+

=FVT/AB=

~2+NK L2

182

IN THE Y-Y DIRECTION IS:

8=

&1‘38 ECT: 4.00 IN GAM DIAPHRAGIH VALVE
NO. N79-3220

Y=Y

70 A VERTICAL LOAD ON EACH BOLT

P90, 83+

')flq

s w il

S4Z.47

I5:
LB
2482.38 LB
913.0 LB
IN
~1319= 146342.2 PSI

ZFe e *NX{I)#X(I) 2]

St aHNY (T Y (1) 2]

S43.47=

SHEAR STRESE-TAU=SE/AB= 3512.9%9/.151 SSET
THE PRINCIPLE STRESSES ARE:
THE FRINCIFAL STRESSES AT A-A
SIGMA 1=L(SIGMA M + SIGMA R) /2}+T((SIGBMA'M + SIGMA
= 17012.6 PSI
SIGMA 2={(SIGMA M + SIGMA B)/23~{((EI1GMA SIGEMA
= =-570,3999 PSI
.BULT MﬂTEgIﬁL: ABME SA-4535-450
FLLOWABLE STRESS FER THE ASME B0ILER AND FRESSURE VESEEL
PENCSION 1 T8BLE 1-7.2 I8, 20000 -P8Y AT 2¢0 F

. £ et &

- Ch'

L x g e P
B! /2)+{TAU) 25

B)Y 72 +{TAUN =23 0.5
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VALVE BODY ANALYSIS

.
.
iﬁ
.
.
I

?

VALVE EBODY O.D. AND I.D.

0.D. = 4.5 1IN I.,D. = 3.81% IN

\
’( CROSE ZECTIONAL FPROPERTIESE AT SECTION &-A

AV e={FL/4)#L (OD"2)~(ID"2} 1]

=P L/ (4,.50)"2-(3.8172) 1=  4.303 IN™2
ZNMN.=(PL/S2) %7 (0D"4)~-(ID™4) 1/0D
=(FI/22)#((4,.50)"4-(3.8174) 1/4.50= 4,549 IN"3
VALVE BODY MATERIAL: ASME SA-351-CF8 .

VESSEL CODE SECTION I11

ALLOWABLE STRESS RFER THE ASME BOILER AND PRESSL
DIVISION 1 TASLE 1-7.2 1S: 14860 ©SI AT 240 F

ATTACHED FPTFING: SCHEDULE 40
PIPE SECTION PROFERTIES: A

-

i - BT Y A e e~ e Y
FIPE MATERIA o i G

ALLOMABLE STRESS PER THE ASME BOILER AND PRESSURE VESBEL CODE SECTION 111
DIVISION 1 TASLE I-7.2 191 17080 01 £T 240 F
RATIO OF YALVE BODY METAL AREA TO PINEC METAL AREL 151

( 4.7037 2,179 0 148607 17080 1.2

.,
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ITT GRINNELL 4°-150# VALVE - ITEM 58-473, ROTORK 14NAL MOUNTED PERPENDICULAR*TO PIPE RUN AXIS -REVISION 1
O-FREE, 1-FIXED GLOBAL DEGREE OF FREEDOM.

N)IE
NUABIR

VP e -

i)

9
10.
i1
12
i3
is
L3
16
ir.
i8
i9
20.
21
22
23
25
a5
2s
7

*Rotated 90° from that shown in assembly dwg,
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NOJAL POINT COORIIWAIES

0.)70
=5.75)
5.5
0.)0)
0.30)
el )
0:30)
“3.120
3.120
3.12)
“3.120
-3.120

3.120.

Je.120
=3.120
.3.l2¢

3.120

J.120.

YPSle.
=3,120
3.120
3.120
°30‘2)
0,309
0,330
=2.7150
2)).00)

Pillar Steel:

0.3)).
3.0)'0
n.:).‘
2.31).
5.'5’.
Telld,
Te22),
T«20),
Te2)),
Te2)s
Te2)ls

Te95) -

Te93),
Te93).
TeS31),
10.,45),
10445),
10.435),
10050,
11.22),
112},
llo?’l.
11.2)),
11,23),
1725
17.23)
230,00,

CNM 1205.04-0190

0,300
0302
0,000
0.000

0,000
"Je000
2595
245995
2395
=2595
2595
2595
2595
'2.5,5
2595
2595
«2595
=-2+595
2.595%
26595
=-2+59%
-2.5’5
0,000
0e000
=-2906
Je000

SA 193, Grade B7

_DESIGN VERIFICATION

CUENT L

JOBNO. O 777 -~/

CALCIPROB NO. 136~ [
|DATE 2 jowy

BY: /L

CHKD: 17!

£ (rAnel,

DATE o 1 4%

AVIT el

*o/r/8 3
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ITT GRINNELL 4°-150# VALVE - ITEM 58-473, ROTORY

BEAN NODES
%o 1 J
1 1 2

2 1 3

3 1 -

“ . s

s 5 o

6 6 7

v 7 -

" 7 9

9 T 10

10 T 1
1 8 12
12 2 13
13 10 14
1s 1 15
1S 2. 16
16 13 17
17 14, 18
18 15 1%
19 16 22,
20 17 21
21 18 22
22 19 23
23 26 2.
264 20 2
..-2% 20 22
.26 24 23
27 2% 25

- 20 2% 26

MATL PROP
K wNO

27
27
27
27
27
27
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INAL MOUNTED PERPENDICULAR TO PIPE RUN AXIS - REVI N 1

Pillar Steel:

ALL UNITS REPRESENTED AS LB, INCHES, SECONDS IN GLOBAL SYSTEM

NJDE
ND

Rl — AP

L1
S«23)2-01

RY
5333201

5.33)2-31

LIZD LIADS IR
RZ

nx
5:233E0)1

1w
sedldcent

”‘ss:s bl L Ll T L e p——

Nz
le156E001

SA 193, Grade B7

f USICN VECITICATION

AT Qn“ (e tw. 4
) NN 013 QIo

CMOTROYN0 1%

| —a—r
A A DATEQ 10g5
!-’_'r_:'_i,. RS DT 35 '771 2,
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ITT GRINNELL 4°-1508 VALVE - ITEM 58-473, ROTORK 14NAL MOUNTED PERPENDICULAR TO PIPE RUN AXIS - REVISION 1
; Pillar Steel: SA 193, Grade B7

ANALYSIS SUMMARY:
Allow. Restraint Load (1bs)

Max. Allow. Seismic Load (G)
CALCULATED FOR INCLINED OPERATOR STEM (1)

MODAL FREQ. _
(cps) MODAL TYPE RESULTANT OBE  RESULTANT SSE RESULTANT OBE  RESULTANT SSE
20.12 & 9.95 11.98 2436.76 2933.90
ol . QUALIFIED BY STATIC DEFLECTION TEST
b s . 5.2 - 1225.0

NOTE (1) Resultant applied perpendicular to operator stem axis.
DESIGN VERIFICATION

curatr LV EE (AT

JOBNO. (L 15- 10
CALC/PROBNO. 174~ 14
v % Joaten oy’
CHED MLT{DATE: -t ¢

-

L

&113dWI

~
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Attachment 3
Frequency Report
for
Valves VQ2A and VQl6A



