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DESIGN STRESS REPORT
Customer Bechtel Power Corp., Agents Customer P.0. No. PEHA-470
GﬂitheTSbUY'g, Mary]and Customer Item N:. 002
Owner Georgia Power Company Walworth Order No. LN29977
Project E.I. Hatch Nuclear Units 1 & 2 Walworth Item No. 003

Baxley, Georgia
Customer Spec. Ne.__GPC P.0. PEHA 470 Rev._0_ Date 1/26/83

Valve ANS | Figure Valve Assembly Valve Mark
Size Rating Number Type Dwa. No. & Rev,. No.
16" 300 1b. 5281wE Globe A-8868-M-98 2E11-FO16A,B

Given Data:

(%S ]

Valve Material  SA-216 WCB Max. Horizontal Acceleration .00

ASHME Section III Nuclear Class 2 Max. Horizontal Acceleration 3.00

Design Pressure 450 PSIG Max. Vertical Acceleration 3.00
Design Temperature__ 225 % Valve Orientation: Pipe Line_Horizontal
Max. Diff. Pressure 450 PS1 Stem_Horizontal

Allewable Natural Frequency___ 33.0 - Hz
Type of Operation Limitorque SB-3-150

QJEUIVES AND CONCLUSION: MO WAL
SRION: See Page_5__. BEST SOURCE DOCUMEN' AVAIL-
23LE. MAY NOT BE OF MICROFILM-

ABLE QUALITY.
Prepared by kg_me_g/é’&L
Verified by 2 Date /2/9/53

te /12/7 /83
1 N D &

76 s

840717027 osoooggg Certified by Lo 2 Z; Date 43/*,1/9‘.

Approved by

PE Lic. GE15569 State: New Jersey

The Waiworth Company O Aloyco Division O 1400 W Elizabeth Avenue O Linden New Jersey 07038 O Phone (201) 8624600
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CERTIFICATION PAGE

A. VERIFICATION REVIEW STATEMENT

I have reviewed the Design Calculations ar. verify that the
calculation method used is within the Owner's Certified Design
Specification by the following method

Eg] Traditional Hand Calculation Method

(] Program Tape Method

D Other

I, the undersigned verify that this Design Calculation is

accurate.
m Uﬂteém %z 3

[, the undersigned, being a registered Professional Engineer
and competent in the applicable field of design and related nuclear
power plant requirement, have reviewed this Design Report, and certify
that it is based on the Oesign and Operating conditions stated in the
Owner's Certified Design Specification on Page 1 and that the valve
design is adequate for the intended service.

8. DESIGN REPORT REVIEW

Form NE-33. Rev. 8

The Waiwonn Company = Alayes Divisian = 400 W £

"('7./
L P.E.
(/
Registration No. GE15563 State vy, J.
Date (2/7/f 3
>~
Page 3 of &p
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Report No. ADSR-31

Page 5 of 50

To verify that the maximum stress applied at the mrst highly stressed cross
section on valve assembly comoonents such as the body/bonnet flange., body-to-
bonnet bolting, bonnet neck, bonnet-to-yoke bolting, upper and lower yoke arms,
and motor-to-yoke bolting due to the specified combined seismic and uperational
loads do no* exceed the allowable stress permitted for the material.

To verify by analysis that the lowest natural frequency of the rigid part of

the valve structure is determined to be greater than the allowable natural
frequency.

CONCLUSION:

A review of the summary page (6) of this report quickly identifies the areas
of the subject valve(s) which are overstressed by replacing the motor operator.

Whereas the lower yoke arm, the Body-Bonnet studs and Motor-Yoke bolting all
appear to be stressed over aliowables, the Body neck-flange is overstressed far
beyond minimum yield strength and very near to the minimum ultimate Tensile
Strength. The load conditions that exist on the valve(s) are not acceptable
and Georgia Power must remedy the situation by limiting those loads.
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SUMmaav arp HIGHEST CALCSuLaTE S 428523
Stress - 251
Ares Zvaluated ‘Calculaced Allowable See Pice
Boay Flange ©5.327 2,250 |2
Bennet Neck Root ]9.145 20.250 17
Bcnnet MNeck at Sec=ion A-A 9.330 26.250 30

Yoke Strucsure at

Seczion__D-D 9.669 26250 33

Cwer Ycke Arm at Secsien C-C 27;(004 g(o',gig 34
Uscer foke Amm at Sec=izn  D-D 1 ,373 20,250 35
Scnnet/Yoke 20lting at Secsian N/A enrn S

/
Mozir/Yoke 30l%ing at Secsizn E-F 25 174 25.000 40
NATURAL SIEZURNC’ OF SrMINATICN

Beam Qrientasion
Frame Orientacson

Body/Bonnet Studs:

Nat. Frequency
Calculatad Allcwaple See Saga

|7.2 33.0 24
33.0 48

3

. 2
Minimum required Stress area: 26.31 In2
Actually available stress area: 25.41 In
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THE SOLTING AND FLANGZ OF THE 30L. TQ SONNET
OESIGNED AS FOLLOWS AND SWALL 8E I ACC
AND ARTICLE XI-3000 OF ASME B&PV CODE SECTION III.

FREZ 300Y QLAGRAM SHOWING THREZ OIMENSIOMAL S
OEA0 WEISHT AND OPERATIONAL LOADS

FLANGE ANALYSIS

Page 7 af 50

JOINT SHALL B€
CROANCE WITH NB-3548.1.

i

STSM HORIZONTAL
Penz
.6
i F;
\
Fev

A

Wa

Fleures A

Regers No. AQSR-BI
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Flance Analveis

Weight of valve par<s akcve body flange = We
Centar of gravity ateve body flange = C. G.

Hortzontal seismic acceieration = Gy

Vertical sefsmic accaleration = Gy

Seismic Forsa = W3 Horizental = Fgy,
Refer t3 Figure A

*Fsi,

Vertical = Fgy
FR= fFer - (rsy ~ #eie

Page _8 of 50
Report No. ADSR-3] _

2593.25 15
4'0’ in
3.00

3.00

7179.75
779,78

’7;779.7;; 18

Seimic Mement = M = F(C.3.) = _53| 745 8| fn-1%
7

iq = STEM THRUST (OPERATIONAL LOAD)

ORIGIN GLOBE LOAD = 1b.
PRESSURE 25T D2AP 80521.3
SEATING FORCE JSTIDAP(Sin@ + ’

STEM LOAD MENE) 7233.8
Seating Angle @ = | -

Seat Diameter D = 15Q°1_ﬁ-_
Stem Diameter d = QEQ
Pressure Qiff. AP = A5 Q

Friction + Seat Angle oK =

Tan o = /u-__OZ

Fd = Total = BZ,Zﬁs.I b
Thrust
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FLANGE ANALYSIS

Page 10 of 50

Calcuiaticn No. ADSR-3J

Flange

O (NPVT VALVES
# OUTPVUT yaLueS

g——

g
A
SR —— Ty —

Reference Orawing Numoer A - 8 8068 - |-3 material _SA-216 WCH

O A= _30.75 in
@e=_J875 in
@ c» _R7.75 1in
@ u* .25 in
(<» 90' 'Qi 1n

Allowables Stresses:

© t=_2A875 in @y~ 18,000
@n=_0.0 in @n=_5.5
Or=_450 v $16=* _20.6708 in
25~ 04140 in §3RrR=_ 325 MJ
@Arc _2EA4| il (22)_1%a "bta. studs

p R L3(13)CasaE™ oD = .500 14
o ka*Fs’ﬁ) 25')'—5-31',-' g GASxET 1D = [8.750 "{
Bo1t1lﬂg - Ho.“m J‘

Flan v
Sang; 100F = __|7,500 psi (O sa, @ 100°F = QS)OOO psi
Sag, 0225F = 17500  psi Sa,, 0225F = _25 000 st
' A-193 B
Flange Design Pressure
b opo i, TS0 0. 10413 psi
FD 263 2G°  2G6° :

Report No. ADSK-3



FLANGE AMALYS:S

Body

M = Longitudinal tendi ng mement causad by saismi

of upper valve assemdly.

-
.

Page Il of 5D
Calculation Ne. ADSR-3|
force acting at centar of mass

FSV = Longitudinal force acting on bonnet caused By the seismic accalerations in

vertical direction.

Fd ® Longitudinal force acting on bonnet fram reaction to closing force.

Bolt Loading:

wa ¢d a "2 -
Operating wm1 Pep (.7856° + 2zbGm) 0576473 15
Gaskat Seating Wm, = 2bGy = 484 603.1
Bolt Area:
. W
Required A= Larger of M e ™ o 26.3] 152
%,. %
1 2
Actual A . A54]  ip?
Flange Design 301t Load
Operating o W, = m_ﬁﬁ_u_ b
Gasket Seating (A’mi.-Ab) sy 64@448.] 15
- . S 7
a
5
Flange Mcment "'erat.n-' Cenditicns _
My (28° Pep/4) (R+.5g,) = 1,114.139.0 in-1b
M (zzbw.n)(%ﬁ} . ,091,525.0 n-15
Rég, + .5(C-8) ]
" T/-Z 2 [ .
ul.‘ T’,J °3 }PFD 2 24§;q34-3 a.A‘Yb

Mo‘..“‘u*-u—a

2 'S

2454 598.0n-1

|



FLANGE ANALYSIS

Bod¥

Page /2 of 5D

Calculation No. ADSR-3|

‘ Flange Moment Gasket Seating i
M, = W(C-G).5 = 2 55.0 1n-1q‘
l Shape constants , ‘
‘ k=A/8 = _|.64 3 9y/g, = _1.OO i hye {Eg—o = _4.84|2 :
h=__ 0.0 3 b = __ 0.0 i P = 450 psi ‘
] Te L6505 z= 21837 t=_40994  u=_4.5049 j
1 Fe0908920 v=0550103 f=_].000 esf/hy= 0.18775 ‘
. i B |
ds= (U/V)h°92° e (OI.Q4'(012 L-ﬁ%‘ﬂ- +:— = |3|(:53 |
l Flange Stressas:
l Qcerating Gasket Seating

Longitudinal Hub Stress:
Sy=(,/L9, %) + (7 8/4gg)=
Radial F'lahge Stress:

Sy *(1.33ta+1 )4 /L%
Tangential F'!angé tress:
Spo(1M /t%8)-25, =
A’.i'owabh Stresses:

Operating 1.5 i *
|

©3,327.2 psi

geliOH.q psi

20,6666 »st

!q,ZQ ZI psi

26 250 psi
Gasket Seating 1.553f1- 2(0.250 psi
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Bonne.‘\’ Neck Roo‘} /?onrf Ne. ADSR-2

SymBoL's LEgenD ‘

A Q,= OUTSIDE RADIUS OF PLATE wrEN MODELED FOR (NTERNAL PRESSURE
s AND OPERATOR'S THRUST,

Qc‘z OUTSIDE RADIUS oF ARTE  WHEN MODELED FOR GASKET SEITING xa.qps,‘

b, , B = nsidE Radius of marr. \
—— . C = Bour Cmcie DiAmerER ‘
G T EFFECTIVE DIAMETER OF GASKET

piih q= INTERNAL —PRESSURE

. |
| |
—— . W qs.veﬁoc RADIHS ©F AMNYLAR LCAD. SuBscrRIPT IDENTIFIES SPEcFIc Log

t = MINID UM  THICKNESS OF PLATE ' e ] i

o T= OPERATOR'S THRUST RS SEI~ on 7HE TOR QuE lefthcj ‘

1
&

i

|

1

1

1

1

’ o W, = OPERATOR'S THRUST §5€15mic LoAD EXPRESSED AS ARy ﬁ:oaﬂpamu.J
. | - Wa= GASKETSPRELOAD EXPRESSED ASANANULAR LOAD AT THE GASKETS zm'cnvq

]

]

l

l

I

I

I
&

!

- ® = GQASKET'S EfFECriIVE WiDTH. . |
- M = GASKETS FAcroR As sPeciried 8y ASME BEPY Code Sechion YT ‘

— Y = GASKET'S _.smr/'lvq _STRESS _AS SPECIFIED By Bgpy Cede sshmm€

A ._g’c VERTICAL S€15M1C ACCELERITIONV |

i 3” 3& THE TWo HORIZONTIL SE/5mic. ACCELERATION.

- © = ANGLE ©OF [NCIDENCE oF THE PATE FROM TRE HORONTAL PLAWE

— —

— Mz momemrs

.- - - - .- ‘

_._“”tg';g STRESSES o . , -
i R, T, L= RADIAL, TANGENT/AL, LONGITUD INAL
O= operariompe cosoimwg
G GAsKEr SeaTinvG REACTION

S= Seismyc

Y = Po,'sso,ux RAr’o
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—— ReFERENCE -

’ —__RoARK's " Formuias For Smmess and Srpin” 51 EDiTion

l — QOrerpring Condirros - 69555 If PAge 336 4wy 2 page 340 SUPERIM

| ol RIS 1
PR R [_ ~;‘L L_;.,.____,___, s e G = 20,67 ivenes

l % ] Iy r ;[ idi 4‘5 S R %: 10-336._ine

l T R __|L L 17 SRS — b= 00 __ iNcy

l RN -_____._____.l_. Wr  _ _  FA=Ts= 87755 LBs _

—— 8% %, ®
l ~ WEIGHT _OF VALVE STRUCTURE ABOVE BowwEr nEck 20919485 N—— =P= 450 ps/_

-C.G OF VALVE SrRYcruRE ABOVE Bowner mEck : 4.5 wenes . ,
"
' ( IF VALVE 1% CONSIDERED ?cSLthNE,'D HOR {OAJTALU THE UiNIT bt;vbm/q MOMENT AT 5 '8

Myr = O+ gnx uz:qur)/zn be .-:2{94 A L8/in (PER /NcH OF cmcm;ﬁhesdce)

—— GASKET_SEATING _CoNDITIONS ;: CASE 1§ _PRGE 336 C=27.75 inches

e P g —— Oy = ST
: Z][ 1 . % : _____,bq = O.Q._/Ncnis

—y — - —— Uy, = G/2 =10.336

AU W el Jacme SERESTNEEINN M =5.5 (unitiess me

R e e seree e g 8 =04ISiNemes _
. QASKET PRELOAD: wa, Wm/n‘ G =7470.0 1ay/in Y =18,000 ps/
Wm = Larger oF THE Two Wm, AND Wm,

Wm, = 4{1 C,1+2nfﬁ7ﬂ +T=373175 uss.
4

Wi, =Gy =485,101 c8s.

L e e e ke




—MT"O - b Mzb, = '3)854.8 IN-LBS

. "
OPERATING SrRESSES AT INNER RADIUS [

__ & 2375/venes
-M M M - = — =
A PL.' . . T IE? 7% J“c?‘

S/pCE e=o0

IN

LT, = 6. M, = -6576 )
WTE TR T
& = O
)

OPERATING SIRESSES AT OuxR RAdws ‘o’
- ta=2375_19cHeS I

- -_.g_M = 5918 Ps/
o, = >mp% _ea_ 15575 Ps/

9 /a2 -
oL, -t{‘i& %:( ll,)] =1,258.9 73/

__m,t = Wwra, <Lg-.§ﬂ.£9,>+q‘u. (L, ~£e__a 48808& =SS

Page 12 of 2C
Raport Mo, ADSR-3|

- 6)82.7 1n.LBS
"~




oL MRb = '-%03 Le = "53A89 [N - LBS

GASKET SEATING LOAD STRESSES AT [NNER
4:5 - 2775 INCHES

I
S Mrba = §MR‘ =-1598.7 W £8s
I T = __‘_. e : ’
th o Mgbq ="506684 ps/
G}b - _tﬁ‘_mf‘ =-1,700.6 ?s/
e > 8
OI = O P.S/'
%

page 16 ¢ 50
Report No. ADSR-3!

Radius "b”

GASKET SEATING LOAD STRESSES RT THE oOUTER RADIws 'a’

ta, = 2125 incHES

‘l -

MT "‘QM -4322(011!,_5_’}.
4 %

q m = 19,145.| .-FJ/'
R )
"4 ti %

...... q = _éﬁ‘l- mt“ = 5)743.5 P.’/.
a, <]

=1 |Ws bg| = 1.520.) Psi
t.[ Qq ] ;

My = we o (s - QL‘)—I440871L5£_ o]
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pese L of S0
Repov-'t' No, _____ADSR-SI

SEISMIC LOAL S7TRESSES : CRSE 21 PRGE 3¢8
a=2.375 |NCHES
ms {1=2.37s INCHES

3{ E“l E a..s 10.33¢  incHes
r__°-'_," b= 0.0 iNcHES
ba= 0.58
. WEIGHT OF VALVE STRIOLURE ABovE Bomer ieck : &/=209.9 ;a8
<. 4. noou " 1" " " : 40.5 INcHES
gv=3.0; % =30 ) }: Y3+3 = 4.24
Mg= A29)(465 )(2091.9 )= 412,439 w85
g * CGq ¢ W
Ar  wwER Rasius 4" R_b: i_;, =5857.5 Psi
Q

p-.-o.828 (NTERPOLATED FROM CASE2L'S TABLE

Rr ourer gA2iuS "a.' 6z = &4 3,400.2 Ps/ —
s’ a4

'fozb

- - —

SummARY ©OF STRESSES -
BONNET WNECK

QPERATIONAL & SE1Sm7 ¢ GASKET SEATING
R,= Ry &, =[6576.5]4s8s15]=12,434.1 psi 67, =-5668.4 psi
q.b x‘lq73.6rPSl @, = -1700.6 Psi
& =0 Psi 6, = © Psi
t&:io‘\- G;‘S:’sm,e’f|3400.2’="8592.o| Ps/ 6'2;—_— (9,145.1 PS|
6;, = IS57.5 Psi On. = 57435 Psi

O, = 1258.9 psi L, = 1,520.1P3;
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Plote Conmstawis : aaavatice

G- [-@]; e osms

gz WAty
_C8=7[|*\>+(l~?)‘5)]; Cg = 0.7679

LOQA ConszhTS 'Por opera"ma
_.__COnd tions 4,=b for both pressure
cnd operators thrust loo.qu)
for ac:'n(m 52(.\."m3 L= ‘g‘

0.0616 0.0209

. 0.1758 .

_F;.‘(m)‘__zﬁzns_
'"‘LM: 7 R ) 4 C O Baia Y 5*_4__L,4§,_Q.OO_96___“N/A-

@ T g

L WY Y7 -'/v/H

-
o
"
l\,,\
e
plr
/
.__...
7\)
D
Li‘__.
G\T"'
n
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Calculation No. ADSR-3)

YOKE SEISMIC STRESS SYMBOLS
Design Pressure

Cross-Sectional Area of Section (other than Bolting)
Cross-Sectional Area per Bolt

Distance from Neutral Axis to Quter Fiber
Seat Bore Diameter

Stem Diameter

Direct or Operational Force

Vertical Seismic Force

Horizontal Seismic Force

Horizontal Seismic Acceleration

Vertical Seismic Acceleraticn

Moment of Inertia

Tipping Moment Arm for Bolting

Vertical Seismic Moment

Horizontal Seismic Moment

Maximum Pressure Differential

Total Weight of Components Above Section
Center of Gravity of Combined Components
Section Modulus

Coefficient of Friction

Seating Angle + Friction Angle

Seating Angle

Stress from Direct Force

Stress from Direct Moment

Stress from Vertical Seismic Force
Stress from Horizontal ‘Seismic Force
Stress from Structure Analysis

Total Resultant Stress
Allowable Stress, ASME Section [II, Table [-7
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Calculation No. ADsR-3|

QRIENTATION #)

SUMMARY OF RESULTANT STRESS

| SECTION TOTAL RESULTANT STRESS (6 ) psi
Mr_‘ﬁ

A-A Souel 19,330

C-C Yok&,'22 | 27 (.04

'“fj;;«t*::f' 25,174

FREE BODY DIAGRAM SHOWING THREE DIMENSIONAL SEISMIC,
DEAD WEIGHT AND OPERATIONAL LOADS

Y
e '
Ry \1

an,i Fo# 3 ,\ z
N
Ry ’ \x

' |

Wy Y

[t has been determined that the above orientation
results in the greatest stross.

;
L
s
1
3
1
1
;
3
Q.
1
1
1
)
]
I
1
) |
]
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Calculation No. ADSR~3I

QRIENTATION #2

SUMMARY QF RESULTANT STRESS

SECTION
D-D Y3% <2 | 11,372

TOTAL RESULTANT STRESS (¢%.) psi

FREZ BCUY DIAGRAM SHOWING THREE DIMENSIONAL SEISMIC,
DEAD WEIGHT AND OPERATIONAL LOADS

X
Y
F-!"-L
£ C.G.
anf“' F;‘f =
I'sv
Wy X

[t has been determined that the above orientation
results in the greatest stress.
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Calculation No. ADSR-3]

CROSS SECTIQONAL PROPERTIES

WICTANE
Ny

FIG. A
B In Radians

Except in Trig. Functions

|
Y

Y

‘P

o | LA

3

RI

X
'
¥
l
Y
FIG. B

where d =

_0.66666 (R® - rd)sin B

(R2

-rZ)»

J in Radians Except in

Trig. Functions

i
pe;
3
3
3
3
3
1
2
&«
I
i
i
I
I
I
1
¢
1

(Two Segments)

VAR. FIG. A (REF. 6) VAR. FIG. B (REF. 4) A
I
i ad. & Ly-y 4.4
(1n.4) [—T"—]Ep-sin.}cos)] (In.4) ME 051njcos}J~Ad2
Point 1 Point 1
G RSin B G R Cus p-d
(In.] (In.]
Point 2 Point 2
¢ rSin p ¢, r Cosp-d
(In.] (In.]
¢ 1/¢ é 1/¢
(1n. 9] (tn.3]
A " 2 A )
2y | RO oy | P Erh

(One Segment)
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Calculation No. gpep-3]

CROSS SECTIONAL PROPERTIES

(One Segment)

. Y Y
1 iy L n
. 2 L } z T | .
5 X X L |« .
i L a1
1 hy<lnle b8 |
1 ' .
F1G. C F1G. D
& L
VAR. FIG. C ( REF. €) VAR. FIG. D (REF. 9)
l I 3 3 ?Mt ] 3 3 3
s BH/6+bn"/6 y- (B+b=Cy) "h*(Cy)"(H)=(Cy=B) " (H=h)
i (In.%] [ln.{] 3 [(oee, ' 1-8) )
Point 1 Foint 2|
G H/2 y-y €2)3h+(B+b=C2) I(H) = (b=C2) 3 (H=h
' CIns (i8] |7 Ez) (B+b-C2)(H) = (b-C2)%( B
Point 2 Point 1 Siunte 2
22 W2 °c‘ 8 EH h)+h(B+b)
l [In.] (In.]
C _ | _Be(H-h)en(B4b) J
i (In.3] /¢ [“z,.] (B+b) 3
A S
' [IH.Z] 2BH+2bh [In,JJ I/C
l (Two Segments) A
[In.2] BH+bh
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Calculation No. ﬁﬁﬁﬁ'ﬂ

CROSS SECTIONAL PROPERTIES

-

of

50

FIG. F

Fvn.
‘l‘ x

FIG. E (REF. 8)

FIG. F (REF. 8)

T 08,081 43 T (Dn-y) = Ixe
(ln.‘] H(OO 01)¢bh /6 74 (Do-D’) B x;.; or
c
(In.) 00/2 DO/Z
i
[1n.3] I/€C I/¢C
-
(.2 | (4)(0500)e2m (w4) (05-0%)
3
Ty- ("/64) (0= )+
Cin. 3 ¢ 1
[hb +(2bh)/ Dy 1]
gy
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SSIYIS ISIHIIH 3IHL SWH w 914 0 _ INIOd

Page
Calc

4 914 3 914 g% 94 g%y 94

SS3YIS ISIHIIH 40 SINIOd
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Page 38 of
Calculation i,

vt

PROPERTIES TABLE
© PL¥|
seC. A-A  |sec. -C  |sec. ¢-¢ [ sec. E-E )\ sec. .
Cescrlp:cn: :stcmp\twn: vescripcion: Tfescrwhc*n: VwescripLion: 1
Yoke le ke | ke plate
n:tl boﬁe\rg\ Ysowuc\: y;?we.‘:':‘%
Fie. F__|fe. € |Ffie. D |rie. _ F
Be8.00  [B-0750 [8: 0780 [0+ (6.0000 7
D,* 4781 E 3e3s :-giggg O;» 3.7500
+0.7 0.
0.750 v = 6.25
1:(0.50
h,* 29.28!
bex 11754129 [24.5126 smme } J .\
Iv-y WESRI—— ) 2 QO B / \
c 1 40000 | 32500 | 0.8604 000 [ 7\
2. 1438535 []0. ©.2207 | 400.90%9| / \
A 2. 13.6875 | ©.8438 | 190.01711/ \
wt.  12091.9] 1903.62 1903. 62 560,
T 1 3c4c 17 17 .30
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Calcuiation No. AD0S5R-3/

PROPERTIES TABLE
Pt.#2
Sec. D-D_ |sec. D=0 |sec. E-E \SEC. SEC. /
Cescknptlmn: I.'.Ts:r"lp't!on: Ueskcrfpmg;‘ v scription: .es;m;tﬁn‘r
oKe. Ke oKe
! tor A Yc’shm ?vc. ys&wégn
F16. _Q F16. F16. _F F16. FIG.
8= 0.75 B 0.75 i , j
H* 6.5 H: Q.5 Dpe 16.0
b= 3.875 b«3.875 Dr: 3.75
*h-o.'r; hs0.75
|m=§.25
£=0.5
3229033’ /
h, = 29.28|
Lex |34, G005 F 1\
Lyey 13.662 [3207.2803 £ \
¢ 0 375 .3 B.ooo / \
; 7 01 400.9099 / \
: 15.5625 7.7813 190.617! / X\
it 1167399 (1673 120,00 |/
T 1 /o431 1543 | 930 77




RIENTATION 1 Page _30

RESULTANT SZISMIC STRESS FOR SZoToN  A-
bonnet neck

Qgig ‘«‘gn: and VYe=2ical Sefsmi~ Llad:
Direcs Momens: We? ® Mgy @ 3",|[3Q.! in=1b.

Caleuiatien Je.

7 SQ
ADRSR-3[

Oirecs Strees: Meg/T * Ty = 2|2|hz L

Vertical Sefsmic Lcad: Gy * ;
Vertical Sefsmic Forca: Wely » Fgy = _% . 5.
Vertical Sefsmic Moment:Fgy7 = Mgy = 29 fne1b.
Vertical Seismic Stress:

Qperational and Horizontal Sefsmic Load ('sui)

0frect Forca: Ffpe 877553 .

Direct Stress: Fo/A * °Fn a ZI 2’5:§ PS

Hor{izental Sefsmic Load: Gy * Q,QQ
Horizental Sefsmic Force: WG, » 'SH1 a m ®

Horizontal Sefsmic Stress: Fsuy/A ® Tny

Horizcntal Sefsmic Load (Fs“z)

From Structure Analysis Pg, —— SHz

E

\/(o—,,? + Toe (50 + Tgey + (7

Mgy/ » Tgy » £,648.7 »st

-
-

!91‘2 PSI

« NA_bst

*ar+ 92304 rs

Allowable Stress: o188, » 26250 rst

% 12500 For SA-21G 6 WOB _ux_225 °f
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Page 3| of 50
Calculation Neo. ﬁ,

STRUCTURE ANALYSIS

ASSUMPTIONS : -

1. Structure consist of rigid supports with no rotation o=
displacemenis,

2. The influence of different moment of inertia is taken
care of by using the stiffness coefficient K. It is
assumed that the moment of inertia of any member
remains constant.

SYMBOLS: -
A, B, C, D * Special Points of the Frame.
I 1y * Moment of Inertia.
. * Reciproca! of Stiffness Coefficients.

My Maer Mg = Bending Moments,
M‘. H° = Morizontal Reactions.

Vertical Reactions.

-

>
-

o
.

»”
-

Dimensionless Length » m/¢

<
-
Al

Denominator n the Formulus for Determining
Statically Indeterminate Quantities.

K2 * Constant from "Rigid Frame Formylas”
A. Kleinlogel, Pg, 272.

T
g l e 8 1

! F.“‘ - 3

X . ' . % -

'*ﬁk:* 1,
B N, [ D._ A
= -
'\?: : £ v Mo X L“" A
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Page 33 )
Calculation Ne. ADSR -3

QRIE! TATION #)

(D Pt #]
STRUCTURE ANALYSIS:-
(Ip/1y) (5/m) Kk« 2814.640
(m/ L) « A e 0.5952
K(*A)eR(14 K)  wyy ©165.9922

20 xe ke ¥y, « 10974.8906
Won * Fon, = ___5710.86

I . ©.2207
section _C-C ..

BENDING MOMENT: «

“Fepay A K.
SH2™ )
—lete a My o oMy« 27960.85 in-1.

¢
STRESS : -

Wi = 0.5,42' 4494.83 rs
secTion _N/A "

BENDING MOMENT: -

Fsig hyRK(2¢2)
L]

STRESS: -

W * gy, » PS 1

. % - .Hc - TR fn«1b.
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i ngs 28 ot o
C: :u ation o? Epzj.m
l NTATION #
. r@ Pt #2
. STRUCTURE ANALYSIS:-
(1p/1y) ($/m) «x = 107,39/
1 (w2) « A . __0.5952
K(1+A )+ A1+ k) =k = 2920.7463
l 2014A + A4 Ke G “Ny » ﬁﬂlﬁ,9423
l Wy . 1673.99
Wely* Foy . _iOQ'.Q7
1 1+ _4.0068
1 secion __N /A o
BENDING MOMENT: -
LN :
(HT"S%)NZMKK. “M, * '"d . v e in-1b.
STRESS : -
n Wi o« Qg o= _ sl
ﬂ secrion _D-D ‘e
u BENDING MOMENT: -
Fey) M A
'] M‘ﬂ)w“\m‘u oM » M, » 3883626 inm.
’ STRESS : -
wt « T « _9668.50 rsi
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RISNTATION N Page 34 of

Py #) Cd?cusa:tcn 0. ;sg'_nsa.“
RESULTANT sEIsmic STRESS Aot seeTien _C-C

yoke leq bottom

Ofrect Moment: W.7 » Mgy » (9990 | tnets,
Ofrect Stress: Mpp/2 * Ty » (5914  rs:

Vertical Sefsmic Lsad: Gy »

Vertical Sefsmic Forca: Wely » Fgy o E%E:Q "N,

Vertical Sefsmic Mn::!;,‘} o Mgy » 209988.2 1n-1b

Vertical Sefsmic Stress: Mey/T = U5y » 19774 3 rs:

Seerational and Hordzontal Sefsmic 'gad (Fm")

Pirect Force: g » 87755.3 .
Jirect Stress: Fora Ty e €411.3 st

Horizontal Sefsmic Load: Gy » 3,99

Horizental Sefsafc Force: WG, » Fsiy » 57109

Morfzental Sefsmic Stress: F“‘/A . d““] « 4122 #s:
Morizsntal Seismic Load (F“:)
From Structure Analysis Pg. 32 ’”2 * 4494.8 rs!

Total Stress

\/@79 T (O oy (Tmy e 224040 s

Allowable Stress: oelss, « 26250 s
* 12000 For SA-216 or WCB at _(QO °F



Q&“‘IE?'Q” ‘z Page of
Ca cu?'otx:s'_"on no. -

@ Pt ¥

RESULTANT SEISMIC STRESS FOR SECTION Q 'Q
" yoke leq top
: Horizental Safsmi (e )
1 y
‘ Horizontal Sefsmic Load: Gy » 2.00
' Norizontal Sefsmic Force: WeGy l“z . 5.
g Worizental Sefsmic Moment: Fgy 7 Muy * %;mu.
’ Horizontal Sefsmic Stress: Meig/2 * 5"3. A
!’ Qperationa! and Morizonta] Sefsmic Load "SH,’
' Direct Force: fp» 87 b,

Direct Stress: Foa = Tp» 36389  vst

Horizonta) fefsmic Load: Gy * 300

Horizontal Sefsmic Forcer WGy o Py, S022.0

| uov:izcnul Sefsmic Stress: '“r" fs“’ e m ps1
Dead Weight ang Vertical Sefsmic Load:
From Structure Analysis Pg. 33 Oy * 36685 st

Total Stress
V‘W' (o + Tu)+ () sqye 13729 s

Allowable Stress: e 188, o Z_G,Z,E_Q_ ps 1
*a * 17,500 ror SA-216 or WCB 100 o

-.-n-l‘L..
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-
CaleuTation vo. ZADER=3)

mtO" Unit«To=Ycke !glﬂng Stresses
"! golt gnit

by b‘"f_
"T_i
i ‘ 1;__;_{ l o

** Lither Bolit 7, 6, or § will be the
highest stressed bolt,

(0)) ight ang Yertical {

* Assume Loading Attempts Rotation about x=x Axis.

j/’/l—r Fg acts on Bolt §
AR

. B, 5 Foacts on Dolts 4 4 6
o L U T T

M b - ’ { Fy acts on Bolts 3 4 7

, '2 acts on Bolets 2 4 8

by —— | Fy acts on Bolt |
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MOTOR UNIT-TQ-YOKE BOLTING CalcuTation No. ADSER-3)

Vertical Seismic Force: WrGy =Fey 4;(080

Vartical Seismic Moment: Fg,¥ = Mgy = 43 524

Vert.cal Seismic Stress:

1b
in-1b

bs
(4) Msy )
— - =|(Bolt 5

—
w
—

=
wv
<

Ty - 13935.90 PSI
ba
= 1ts 4 sy =
E— ((b52*b]2)‘2(522*b32*b42) ) el 44 0) .

b
(6) Msv 3 =| (Bolts 387) Usy = !,0694.45 PSI
AT ( (b52+b]2)+2(b22?b32+b42))

(Use Highest Stress)

@ Operational and Horizontal Seismic Load (FSH]):
Direct Force: Fp = 755.3

Direct Stress:

13723.13 PSI

8AT FO

Fo _ d._2375_3.33 PSI

Horizontal Seismic Force: WeGy = FSH1 = i 8O 1w

Horizontal Seismic Stress:

FSH]
5;i'l'

(® Horizontal Seismic Load (Fsh,):

9
8
7
6

F
F
F
F
F

* Assume load attempts rotation about y-y axis.

10 acts on Bolt 7

acts on Bolts 6 & 8
acts on Bolts 1 & §
acts on Bolts 2 & 4

acts on Bolt 3

O"SH] N L266.23 psI
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Calculation No. ADSR-3]
MOTOR UNIT-TO-YOKE BOLTING

(8) drm Jg [8 3(7 46

10 © B9 * TBg * By " TBg

where J‘ s Tt

putting eq. (7) in terms of Flo

2 2 b7 bl
(10) Mo = F (bm bg®  bg? by 6 )
SHz 10 510 5-1-6 b__ + r]a + —0 (for Bolt 7)

putting eq. (7) in terms of Fg

2 b2 b2 pe2 o2
(00 Mgy, = Fy "1_0+°L+bi+.b7_+35_) (for Bolts 6 & 8)
%9 by by by b

Putting eq. (7) in terms of Fg

é b1o? b2 bg2 b2 b2
! (]2) HCH s F + + +
: iy 8 b8 be b8 ba b8

) (for Bolts 1 & 5)

Horizontal Seismic Force WGy = FSHZ 4,680
—7————

Horizontal Seismic Moment: F5H2‘7 = M5H2 & 3'52i in-1b

Horizontal Seismic Stress:

(10) MsHp b1o

(
AT (0192 +652)+2(by2%5 g2,/ "

(801t 7). Tsv, 199590 pss

M
(3 9 ) (8o1ts 688) Usu, 1723.13 ps;
(byg2+bgz )+ ¥
)/

2(b 924'2382<*b

bg
AT ( (b.'oZ‘DsZ‘oz b92'~DQ2¢b7

(8o1ts 185) Tsu, | 06448 »s

(Use Highest Stress)

r




-

@

MOTOR UNIT-TO-YOKE BOLTING

]

/(C’,.,y OE;*\O"FD* O?,H}JZ(C‘EHZ\?: Ty = 25173.9 »s

|ISGO.O
q.3 in.
0.4(92 Ir'n.2
87}755.3 1b
3.00

3.00

Page «0
Calculation Ho. APSR-3|

of 50

Bolt _(Q is Highest Stressed

A-193

B-7

Sa = 25,000 rs:

bg =

“' OO

3.05

8.00

12.95

500

in.
in,
in.
in.

in.
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Calcuiation No. ADSR-Z]

FREQUENCY ANALYSIS

8eam Orientation - 4 Pares
ASSUMPTIONS: -

1. The yoke or the yoke saction of the connet will be the piece subjectea
to the frequency analysis; therefore, the valve Sonnet or the lower
scnnet in the bonnet-yoke combination will be considered to be a rigid
foundation.

2. The structure will be considered a simple single degree of freedom
system.

3. The moment of inertia will not De constant throughout the yoke leg.
The yoke leg will be divided into 4 equal sections each with its
characteristic moment of inertia (explained below).

4. The effect of damping on ‘he respense of the structure will be
considered to be negligible and therefore the structure will be
considered to hava no damping.

- Ic5>> Iu or I'33 or Izz or I}]

§. Mass of the frame or beam is neglected.
7. Deformaticn due to tension and ccmpression are neglected.

SYMBOLS: -

E = Modulus of elasticity (PSI)
g = Accaleration due to. gravity (In/Sec)

[44 = The moment of inertia at the yoke top and assumed constant one-fourth
of the way down the yoke Teg.

[33 = The moment of inertia down one-fourth from the top of the yoke leg
and assumed constant to the mid point of the yoke leg.

{2z = The moment of inertia at the yoke leg mid point and assumed constant
one-fourth of the way down from the mid point.

I11 = The moment of inertia down three-fourths from the yoke leg top and
assumed constant down to the yoke leg bottom.

155 = Moment of inertia of yoke plate. (Inf')
Wop = Weight of motor operator, g2ar unit, or handwheel (L8.)
Ky = Spring constant (1b/in.)

4a = Height of structure from yoke bottcm to yoke plate (in,)

-
"
F N
o
+
(2}
"

Length from yoke bottom to the center of gravity of the operator (in.)
fn = Natural frequency of operator and yoke system ((CPS)

f¢ = Minimum acceptable natural frequency specified by customer (CPS)
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Paece 43 oF 5o

ALCULATION NO.
< ADSR-3)

BEAM ORIENTATION - 4 Paz—

7T
2 * +74
3ac ~2at Jac +14al A >N l
- - p— - = T,
Tee L3t Tt .
" Pat P - Pal
\r aPea +Pa afca.+ 3 Pa . 2 Pea+ 5 Pa
. & i .
L&A)"a z 2Edyq 2ETss aF X,

2Pca. - 7Pa™
— =

?

+ ——— -

écz*.fac. éCL¢q¢C : cct'b/sac LC.L*].IQC



Pacedd or _50
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CALeutAT™on Ass.

ADSR-3)
Lok A, L
CEAM CRIEMNTATIOAN — 4 PareT
\
|
|
‘,au’."’ /",«1"-',&?— fdll¢!?a 4 - - L 2 - I'L - - - l
= = - C+-6C” 372 +3cac «be L 744 -42a¢ -
Tt Tz L .

ir = 0.033153 ™

e g L{r/ww = _1—‘,’,. /‘Q//;\‘? - 1 7. |73 cPs

A 33.0 CPsS

* 1560.0 = T.° 3452

Woe

= e sl 4
28.675 % 10 ~ T.o = 34534¢ N

3 s Th W™ To: - 24 2608 i *

. 2 l2eI

C

7.3202 IM. .. & -
vy g 44 = 34,5785
i 10.80 .
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FREQUENCY ANALYSIS

Frame Orientation - 4 Part
ASSUMPTIONS: -

1. The yoke or the yoke section of the bonnet will be the piece subjected
to the f.equency analysis; therefore, the valve bonnet or the lower
bonnet in the bonnet-yoke combination will be consicered to be a rigid
foundation.

2. The structure will be considered a simple single degree of freedom
system.,

3. The moment of inertia will not be constant throughcut the yoke leg.
The yoke leg will be divided into 4 equal sections eac! with its
characteristic moment of inertia (explained below).

4. The effect of damping on the response of the structure will be
consicered to be negligible and therefcre the structure will be
considered to have no damping.

5. Massof the frame or beam is neglected.

6. Deformation due to tension and compression are neglected.

SYMBOLS: -
€ = Modulus of elasticity (PSI)
g = Acceleration due to gravity (In/Sec)

[44 = The moment of inertia at the yoke top and assumed constant one-fourth
of the way down the yoke leg.

33 = The moment of inertia down one-fourth from the top of the yoke leg
and assumed constant to the mid point of the yoke leg.

[22 = The moment of inertia at the yoke leg mid point and assumed constant
one-fourth of the way down from the mid point.

111 = The moment of inertia down three-fourths from the yoke leg top and
assumed constant down to the yoke leg bottom.

Wop = Weight of motor operator, gear unit, or handwheel (LB.)
K¢ = Spring constant (1b/in.)
4c = Height of structure from yoke bottom to yoke plate (in.)

n Matural frequency of operator and yoke system (CPS)

“
"

s Minimum acceptable natural frequency specified by customer (CPS)
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CALCULAT 0w WO,

ADSR -3
FRAME ORIEN TATION - & PART
~ r/| 3 S 4 \:' 9 ~—
EWRNE e e R AN HiMfe =2 o2 U221
! g (\{‘4-:.‘_‘1_.1.\“‘3/\'“4 Is I,, T./
R \“4q Tq33 I,. T,) L
¢
S MARN —OCC72QICO IN.
P LB/
Wop /J,‘h = Kyt =213815.79 K
| f ~ crS
L (I K/ e = §, 2 _B6.608
L ET 33.0 cre
sy T 5 ¢
Voo | 260.0 L® eu + 595325 W~
4 W . 4
¢ = _38L ‘e Te® 9709 w

m
"W
»
oo
"
~J
)
o
o
[
o
w

A Is‘s: 8-8740 "Jq
= 10.80 . Teg® 1.0789 .

N
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