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REVISION A

Revised Pages 1,2,5,6,7,8,10,284 and
27 thru 36
Added Page 37

Revised Appendices A,B,C,D,E and F

Deleted Appendices G and H

The revision was maue to take

into effect having elbows upstreanm
of Valves AOV107 and 109, and to
decrease the disc pin allowable
stress to 21120 psi.

The revision also addressed the fact
that all the valves are to be
installed in the preferred direction.
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If* the recommendations made in this report are
incorporated -

Upon receiving the closing signal all the valves will
full close providing a proper shut off.

Preferred Direction

Retaining Ring
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Figure 1
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INTRODUCTION

The obJjective of this analysis is to show that the subject
containment isolation valves can withstand a Loss of Coolant
Accident (LOCA) as well as a seismic event of magnitude as
given in customer's specification and still maintain
operability.

The escape of containment atmosphere during a LOCA will
result in aerodynamic torques acting on the valve assembly
if it is in the open position. These torques are a result
of the disc acting like an airfoil wanting to rotate about
the axis of the stem. This analysis will determine the

‘magnitude of the aerodynamic torque and its effect on the .

operation of the valve assembly.

‘The seismic aspect of the analysis will consist of

determining the natural frequencies and stresses of the
valve assembly, assuming the basic valve body to be rigid
and the actuator to act as a lumped mass concentrated at. its
C.G. and rigidly connected to the valve bracket through the
bracket bolting..

. Those critical sections of the valve "assembly such as the’

bolting, neck, stem and pin are analyzed assuming a g statiec
load (magnitude per customer specification) applied at
either . actuator or dise C.G., in each of 'the orthogonal
directions simultaneously. Seismic stresses are combined
with operating stresses as well as the stresses due to the

LOCA aerodynamic torque. ‘

Section modulué of the valve body and deflection of the
actuator relative to the valve due to seismiec 1loading are
also analyzed.
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The valves to be qualified by this qnalysls are as follows:

PSI Item No, Descrivotion Iag No,

19157=-3 14"7-150 C1 with Bettis N721C~-SR80-M3HW AOViod
AOViOb6

AOVi08
AOV110

-4 1272150 C1 with Bettis N721C-SR80-M3EW ~  AOV10T
AOV109

-5 127150 Cl with Bettis N721C-SR80-M3HW AOV105
AOV1i11

The assembly drawings of theée valves are shown in Enclosure |

(1).

e o
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RESULTS 33375SL-001
Maximum Torques Resulting from a LOCA Page - 5
and Closing Times
1g No. AQV106 AOVI104 AOV108 AOVII0
351 Item No. 3 3. 3 3
ase No. 1A 1B 2A 2B
alve Size 14" 14" T 14"
2ttis Actuator Model N721C-SR80 N721C-SR80 N721C-SR80 N721C-SR80
ctuator Max Allow Torque 22,500 22,500 22,500 22,500
1x Torque Resulting from
a LOCA (in.lbs)
ceferred Direction
80° 6170 6519 5848 9584
70° Max Opening - T - 7496
tlculated
losing Times (Sec.) A
No Flow 1.5 1.5 1.5 1.5
Preferred Direction
Valve Opened Lo 90° ;) 1.00 .8 - :
Valve Opened to 70° - - - .65
Required Closing Time 5.0 5.0 5.0 5.0
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RESULTS 333755L-001
Maximum Torques Resulting from a LOCA Page = 6
and Closing Times
3 No. AOV102 AOV105 AOV109 Aovllg
[ Item No. 4 5 4 5
se No. 3A 3B 4A 4B
lve Size 12" 12" 12" 12"
:tis Actuator Model . N721C-SR80 N721C-SR80 N721C-SR80 N721C~SR80
tuator-Max Allow Torque 22,500 22,500 ] 22,500 22,500
¢t Torque Resulting from
1 LOCA (in.lbs)
>ferred Direction .
30° 3991 4100 4319 6776
10° Max Opening 3321 2542 (Seating Torque) 3590 -
50° Max Opening - - - - 2611
lculated .
ysing Times (Sec.) .
{o Flow 1.5 1.5 1.5 1.5 !
referred Directlon
Valve Opened to 70° +65 1.05 .60 -
Valve Opened to 60° ~ - - .75
tequired Closing Time 5.0 5.0 5.0 5.0







=

LOCA AN, SEISMIC STRESSES (PSI)

XY Pr YY)

-

22375581.-001

Pape =7 7

fag No. | Size V:?:e: 25?2i:§‘ Flow AC;Z?E"‘ Br:s:it Bracket tﬁi:f Stem Disc Pin
_ Opeuning | Torque |Direction Cale {Allow | Calc [Allow | Calc jAllow Calc | Allow Calc |Allow | "Calc |Allow
\OV106 | 14" 90° 80° i }referrad "15019 {37500 |20400 |37500 [3765 18900 | 1722 | 23400 |14522 52?00 14808 | 21120
%?VIOQ 14" 90° 80° - 16457 21209 3819 1761 15175 15646
§OV108 14" 90° 80° 14788. 20255 3701 - 1705 13902 14035
\OV110 | 14" 90° 80° 18168 24240 5105 2166~ 21138 23002

70° 70° 16649 23319 4689 2049 l7048~ 17990
\0vV107 12" 90° 80° 14791 21158 3312 9639 12987 22937

70° 70° *14371 20812 3178 9550 11274 19086
\ovios | 12% 90° 80° 14860 25347 ‘3366 3146 13267 23563

70° 0° 13897 124782 3054 3023 ‘9313 14609
10vV1i09 | 12" 90° 80°. 15000 21332 3378 92084 13830 24822

70° 70° 14538 | - 20950 3231 9585 11960 20632
ovilr | 12" 90° 80° 16632 26431 3903 3376 20203 38943

60° 60° v 13938, W 124806 '|3068 ) 3029 ! 9484 ) 15005

NOTE: The allowable stresses are based on 1.5 times the allowable glven In
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LI Tey

P
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Based on the results of this analysis, Posi-Seal recommends
that all ¢the subject valves be installed in the preferred
direction and that the amount of valve opening of valves
AOV105, 107, 109 and 110 be restricted to 70 degrees and 60
degrees for valve AOVi11. For valves inside containment the
retaining ring will be on the side of the valve closest to
the containment wall., For the valves outside containment
the retaining ring will be on the side the farthest from the
containment wall. Valves AOViOT, 109, 110 and 111 should be
orientated as shown in Figures 8, 10 and 13 on Pages 27, 29
and 33.

If, for some reason a. valve cannot be installed in the

‘preferred direction, then the amount of valve opening should

be restricted to 70 degrees.

Posi-Seal recommends that one of the two methods shown on
the following page be wused to restrict the amount of valve
opening. .

2

It is concluded thaé' if the above recommendations are
incorporated the subject valves will properly operate within

- the required time during a combined LOCA and seismic event.

Whether the amount of pressure drop across the valves under
normal flow conditions 1s acceptable with the amount of
valve opening restricted to 60 and 70 degrees remains for
Stone & Webster to determine. See Page F-1 and F=-2 in

Appendix F.

Tﬁe ablility of the Tefzel seals to provide a proper shut off
is based on the following: .

1. Posi-Seal's experience with Tefzel seals in applications
where the velocities are comparable to those the subject
valves will experience during a LOCA.

2. Radiation testing performed by DuPont as reported in
Reference (a). For Posi-Seal's application we -have
rated the Tefzel seals to 3 X 108 rads.

3. The ability of Tefzel to withstand 340 degrees F.
temperatures for a short period of time as also reported
in Reference (a).
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LOCA ANALYSIS

The purpose of this analysis is to determine what effects
the aerodynamiec torque resulting from a LOCA will have on a
valve assembly. Since aerodynamic torque is dependent upon
the flow conditions and the valve angle, computer progranms
are developed which:

1. Models the piping system

2. Determines the flow at various valve angles

3. Simulates the actuator as it strokes the valve fronm
fully open to fully close.

MODELING THE PIPING SYSTEM

For the subject order there are four piping systems which
are to be investigated. They are:

Case 1 A 14" Valve AOV106 Cycles Close
B 14n Valve AOV10Y4 Cycles Close
Cagse 2 A 14" Valve AOVi08 Cycles Close
B 14" Valve AOVi10 Cycles Close °
Case 3° A 12" Valve AOVi0T7 Cycles Close
B 12" Valve AOV105 Cycles Close
C 12" Valve AOViOS5 " Cycles Close with piping upstream
of Valve AOV107 broken off
Case U 12" Valve AOV109 Cycles Close

A

B 12" Valve AOVi11 Cycles Close )

C 12" Valve AOV1i11 Cycles Close with piping upstream
of Valve AOV109 broken off

Shown 4in Appendix A are schematics of the piping systems
with each system broken down into the individual components
with its corresponding resistance factor. These factors are
inputted into the computer program either as a K value, as a
length of pipe, a change in pipe diameter, or as a valve C .
The K values are obtained from Reference (b), the C values
from Posi-Seal Technical Bulletin No. 2, Enclosure (2).

- 10 =
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Thus, with the piping system modeled, and with the upstream and

downstream conditions known, the flow conditions can be determined.

Determination of Flow Cenditicns

Derivation of equations

Bernoulli's Equation

2 _ 2
1 = 22 + 14k P2 + V2 + h

Py g s 2g

Z, + 1hb Py + v

1l L

» -

Since the rlow investigated will either be stesm or air thé'heisht terrms
(Zl’ 22) can be ignored. The head loss due to other restrictions, hL' can

)

also be ignored since the equation will be used across one resistance at a time.
2 _ 2
0 kb P, +v,® = 1bbp, + v2
Py 2g Ps 2g
- where P = Pressure PSIG

p = Density 1b/ft3

\') Velocity ft/sec ) _

g€ = Gravitational constant = 32.2 ft/sec2

hy = Head Loss
Since the 'piping systems are relatively short the flow is assumed to be
adiabatic.

)

P Py [ P'5 l/Kl . ' per Ref. (b)

r )R

[y . -11- »






where Kl = Ratio of specific heats
P' = Pressure PSIA ‘
T = Absolute temperature °R
rlow equations
In »irve
Q = 694.3P v D2
. T
where Q = Flow SCFH
D = in2

Diameter

In valve

t
Q = 1l3€é0C,P. Y X
: Vol “ GTZ

where Cv
X
AP
'Y

N Qr—iw?ﬁh’

For

Valve coefficient
]
= AP/P1

1- X
3Fy Xp

Ratio of specific heat

Specific gravity

ue o

Compressibility factor

choke flow in valve

1
= 90T.1 Cv Pl FK x&

choked = FK XT Pl

Pressure drop across valve PSI

factors

Rated pressure drop ratio factor

per Encl. (2)

per Encl. ( 2)

333755L-001
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Sonic Velocity Egquation

Vg = Jh637 K, Pu per 2ef. (b)
P

Determination of the flow conditicns will be performed as follows:

1. Calculate density at the end condition
' 1/K
P 1

? + 1 pl

Py

P N+l

2. Calculate an estimated initial velocity based on beginning and end conditioms. .

v) = Pg +1 = Pl 280g Derived from equations
. °N+l 1.3, 2.2 and 2.5 of Ref. (b)

) ; o

where K = K(1) + K(2) + ... + K(}+1) = Total resistance of the system

—

3. Using the initial velocity V(1), calculate AP for all the stations’

as shown below

ForI = ltoN ) :
p = p(I) : i
p(I+l)=p ’ ‘ |

v(z+1) = D(1)2 V(1) p(I) n(:+1)2/ p(1+1)
P(I) = P(I) - 1k.7

P(I+l) = (:c+1)( 5 ) + vg;;: (1 - K(I)) - véé;t)a
. 4

P(I) = P(I) + 14.7 P(I+l) = P(I+1) + 4.7 -
p(I+1) = p(I) [ P(I+1)\ V/
o) (EE)) 2/

it [p(1+1) - p| > .0005 then p = p - .0005
and recalculate P(I+l)

Note: This is done since p(I+l) is a function of
0 . P(I+1) and vice versa.

T(I+1) = T(I) [ P(I+l) -1)/K
‘ _ (—pu—) (x,-1)/K;
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@ |
t For cdetermining the AP acrcss the valves, the egquation for Q
given on the preceding rage is used. Solvizg for &% from this
eguation results in a cubic equetion with the smallest root
being equal to the ectual drop across the valve.

»

-

With the final pressure P(N+l) calculated, this pressure is compared
to the final pressure given. For this perticuler study the final

rressure is atmospheric.

. I the calculsate pressure is less than the given firal pressure
then the initisl velociiy is decreessed a2nd Step 3 is repeated.  The
initial velocity is increased if the calculated fizel pressure is

greater than the given finzl pressure.

5. Sters 3 and 4 are repeated until the calculated final pressure

aprroximately equals the given final pressure. ’

Q 6. If sonic velocity‘ is encountered at ary of the stations the initizl
' velocity is decressed until Step 5 is achieved or until the calculated

sonic velocity approximately Equals the actuel sonic velocity.

If the latter is the case then the given final pressure is assumed
and the pressures at the stations between the outlet and the
station at which sonic flow, occurs are determined by usireg the
eguation given _n‘Step 3 in reverse order and using the flow, Q,

based on the sonic velocity.

\]
.

7. If choke flow is encountered in any of the velves then the same

b approach is taken as given in Step 6.
8. To determine the flow conditions for the various valve angles,
the Cv of the valve closing is determined for the angle of

interest and Steps 1 thru T are repezted.

‘ - The sbove is formulated into the computer program "FLOW-GAS."

- 14 -
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tion of the Actuator Strok&ng the Valve Close

In order to simulate the closing of the valve, an equation which

describes the torques acting on the valve stem has to be defined. This

equation is giverr below:

T +

770 = Triow

Where FITO =

Tflow =

air

TspringB

Tpacking

Tbearing

Tair + Tspting + Tpacking and seal + Tbearing

The net torque tending to open the valve (equalé

zero when the valve starts to close).

The torque due to aerodynamic flow caused by
the LOCA.,: ) S

The torque exert by the actuator as a result of
the air acting on the actuator piston tending to )

open the valve.

The torque exerted by the actuator spring tending

to close the valve.

& seal = Torque of the packing and the seal resisting
the closing motion of the valve. The seal torque does
not take affect until the disc begins to seal which.
occurs at approximately 3° from fully closed. The
running torque of the packing is approxinmately .6

times the break a&ay torque.

= Torque due to the AP acting across the valve which

forces the stem/disc assembly into the bearings.

- 15 -
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Derivation of Torcue Zcouations

sercéynamic Torgue (Tflow)

Since Posi-Seal has only determined hydrodynamic torgues for water
tesed on testing, see Encl. ( 3), a way to determining aerodynemic

torques for eair and steazm from those for water has to te derived.

The resultant drag and 1ift forces acting on the disc are as

follovws:

FTo = Co P V2 A Resultant Drag Force
D D <
r. = C, P V2 A Resultent Lift Force

The resultant torgue is the resultant force times the length from g€ of

stem to the location of the resultant force.

2 =C. L p V2 A Resultant Dreg Torgue
L D D *P —2 N
. =C L. p V2 A Resultant Lift Torque
L L °L >

Where V = Velocity
= Surface Area

p = Density of Fluid )
Cp» C;, = Dreg and Lift Coefficients (Dependent upon shape and
_ orientation of disc)
’ LL = Length £ stem to resultant 1ift and drag forces
D,L = Combined Subscript

- 16 =~
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CD - and LD . are the sazme for the sazze size and class valve,
y y~

assuming the sane angular position, regardliess ¢

media or temperature.

w4~ p fluid vz fivid

£
waver p water V2 vater
T,o = op Ty VFz
62.5 v, . ‘
Wnere W = Water |
F = Fluid ‘
p water = (€2.h4 lbsffts

V.. = Calecwlated in the detérmination of the Iflow

conditions

! V, = .00223Q = .00223 C,
! A £ 1% :
Ty, = Disc Hydrodyremic Torque per PSI A® (fudctzon of
. valve angle)
TL- = Disc Aerodynamic Torque per PSI AP

The total aerodynemic torque equals

: _ 2
T = F Ty Ve AP

2
62.4 Vw







Values for Cv

respectively for various

.

For critical

m -
@ Tair =
TStea: =

- - . 2
Py v

~ m 2
00269 Lhw Ll — c ~
3. 263.0 Sy
1
ené T... can be found in Enclosures (2) end (4 )

Voo
o<W

valve zngles.

flow the eguations can be sizpiified to:
Ll Ty, T P
1 Tyw X2 $y
S —

A%

m h nd
LW 'K
G

274 Py

N "34 ™

The above aerodynamic torque equations have also been incoxporated into

"FLOW-GAS" computer program such that the torque resulting from a LOCA can be

determined for every 10° of valve closure.

In performing the LOCA analysis it is assumed that the valves close

individually: This assumption is made for two reasons. The first is for

ease of analysis.

The second reason being, this is considered to be more

conservative since if both valves close simultaneously the resistance in

the system will be greater; consequently, the flow will be less and the

aerodynamic torque will be less.

- 18 -
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Pneumatic Torque (Tair)

T

air

= ARPL
c2

Where A =

A =
A =
R =
Pl =
NS
Q=
Q =
c2 =
NOTE:

)
1963 C__ F o PL\ 1-.25 (Fy)

Area of piston D Cubic Displacement

Dc | P
2R

1728 vV /[ 14.7
Radius of Scotch Yoke (See Figure 4)
Pressure of the air in the piston cylinder

Pl ( V-AV) Pl = Previous pressure (See Note
v Below)

Working Pressure of Actuator

<3
[

Specific Volume -~ SCF

Chahge in Volume

dt * dt = Change in Time .
dt * Q
3600- ‘ )

Flow thru solenoid valve or quick exhaust

{eT

CV of solenoid valve or quick exhaust

(@]
"

vs

FLS = Rated liquid pressure recovery factor of a
solenoid valve or quick exhaust = .9

G Specific Qéavity of Air = 1 i

T = Temperature ° Rankine = Assume equals 530°

33.62 c, Pl

Equation describing the advantage of the Scotch yoke

as a function of angle.

In order to take the effect of the building atmospheric
pressure into consideration the initial pressure for P
is equal to the working pressure of the actuator minus
the building atmospheric pressure.

-19 -
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Air Surrly l
N

& Zxzkraust P

V1
\.———/]./ I !a’ /

R4 RN /\.! "4

Suzming forces in the horizontal direction

{Piston L Scotch . Toke

3
]

TFigure 5

FH'°°SGFR /us:.nG.R-O

= Fy /(cos 8 +/us:.n 8)

FR = Resultant Force

b0
]

Horizontel Force

R =FRR,
cos €

F = Resultent Torque

R

T

cos 6 (cos © +-Iu sin €)

cos 6 (cos 6 +/.;sin 9)

- 20 -






333755L~-001

' Spring Tergue (Tsm'ir: )
T :i..=KX2R Figure 6
szring <
1.4 R/ 8 6 = 450
R AX = 2R
‘ FH '—.‘\—i’-’_/
. P e t—— Ax —J ’ w
X = Sgringrate
= % = Ts*.:rin: beginninz ~ Ts'c':in: ending . )

_ T.01h (L.I1L)R  AX
| K = Tspring beginning ~ Tspring ending
4R?

x2=x1+3(1+tane)'

xl = Tenrins endine C2. 0 8 = =5

"3
]
»
-
'._l
-3

(4]
o}

1
| =
o]
n
1)
3
n
Jo
134
)

Bearinc Tercue (Tbeering)

Tbearing =npP D2 a vhere M
® =

Coefficient of friction

L]

.059 for bron:ce bee.r:inss

o
{]

Disc gege diazeter

‘A
0

ten dia=ater
- 21 .
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The torque equations are formulated into the computer program
"FLOW-CL". This program calculates the various torques acting on the
valve and the amount of valve closure as time is incremented until
which time the valve is fully closed. In order to determine the aero-
dynamic torque for angles other than the ten degree increments
calculated by "FLOW-GAS" the values for the densities, pressure drops
and velocities are taken from '"FLOW-GAS", interpolated to correspond
to the angle of interest and then the aerodynamic torques are
calculated based on those values. The reason for calculating aero-
dynamic torque in this manner is that density, pressure drop and
velocity are more linear between the ten degree increments than is -
the aerodynamic torque. "However, for those cases where there is' a
bend upstream of the valve the torque is inputted directly. The
program used for this is "FLOW-CL1".

SEISMIC ANALYSIS

The equations used for the seismic‘analys§s are those given in
Reference (c). The only difference between the seismic analyses
performed in this report and those performed in Reference (c) is the
analyses in this report use the torque resulting from a LOCA for ;

input rather than operational torques.

- 22 -
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. Determination of LOCA Torques

Per Reference (d) when a Loss of Coolant Accident (LOCA)
occurs the pressure inside containment will increase to 45
psig and 3.1 psig outside containment. The temperature
inside of containment during an accident can range from 135
degrees F. to 340 degrees F., for outside containment the
range is from 104 degrees F. to 275 degrees F. .

To perfornm the,LOCA.analysi; it 1s assumed for conservatism
that the pressure drop across each piping system -
investigated is the full 45 psig. However, the actuators
outside containment are subjected to the 3.1 psig.

Since the make up of the media is not known, three different
conditions are analyzed using the first case to determine
.which condition results in the largest aerodynamic torques.
This condition is then used in the analysis of the other
piping systems. The three conditions investigated are as
follows: )

Condition Media . Temperature (Degrees F)
1 : Alr . 135
2 Alr 340
3 Steam , 292 (Saturated)

As can be seen in Appendix B, Condition 2 resulted in the
largest torques. .
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The torques resulting from a LOCA based on Condition 2 are
determined using. the program "FLOW-GAS". The computer
results can be seen in Appendix B on the pages as described
below: '

Case Page
1A B~5
1B B=17

< 2A B=25
2B B-30
3A B~35
3B B=40
3C : B-45
4a B=49
4B B=54
4e ‘ B-59

As can be seen in Appendix A Just upstream from valves
AOVi07, 109, 110 and 111 are bends. Therefore, the effects
of these bends on the aerodynamic torques during a LOCA have
to be determined.

Posi-Seal has performed an investigation to determine what
effect a pipe bend will have. To date this investigation
has not revealed anything Posi-Seal can use with confidence.
Consequently, Posi-Seal has taken the followinrg approach:

1. -Assume the flow -results 4in a resultant load acting at
the midpoint ©between  the edge of the disc and the stem
centerline. )

2. Determine the 1load based on the principles of impulse
and momentum.

3. Calculate the resulting torque choosing the angle of

attack which results in the worst case when added to the
aerodynamic torque of the normal flow thru the valve.
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The assumption that the flow resultant acts at the midpoint
between the edge of the disc and the stem center line with a
bend upstream is based on the following:

1. For flow through a straight pipe the largest aerodynamic
torque will occur at 80 degrees open for flow in the
preferred direction and 90 degrees for flow 1in the
nonpreferred direction. This torque 1is predominately
due to the 1lift and drag forces acting on the disc.
Only a .small amount of torque 1s due to the flow
impacting on the disc since the moment arm is relatively

small.

2. It is assumed that the resultant of the flow impacts the
disc at the midpoint between the disc edge and the sten
center line throughout the closure from 90 degrees open
to fully closed. Although this may not be conservative
at " the :-smaller angles, it will result in- very
conservative results at 80 and 90 degrees where the
maximum torques due to the 1ift and drag forces occur.
See the diagram below. ’

e p—
be——
" /_

Velocity profile with resultant
acting at midpoint between disc
edge and stem £

Valve at 80 degrees

Velocity profile acting on the
disc at 80 degrees and the
corresponding resultant.

Figure 7

.Posi-Seal uses the full value of thhroughout the valve
‘ ¢losure, ‘
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The magnitude of the force impacting the disc is determined
by using the principles of impulse and momentum as follows:

AM V, + FAt = AM Y,
VZ - 0
AMV, = F At

where AM = Change in mass - 1bm

V = Velocity - ft/sec
F = Force - lbs B
At = Change in time
3
AM = A OV At
8
where A = Area - ftz

p = Density = 1bm/ft3

(]
"

Gravitationéi Constanq
W = A pV = Flow - 1b3/sec
W.V; At = .F At

8
F = W Vl
g
H = 0764 0 G
35q0

where Q = Flow - SCFH

F = L0768 Q VG = 0 v G
32.2 (3600) 1.517x10°

G = Specific Gravity

3
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The

AM Vl

LMV,

where

AM =

where

where

magnitude of the force impacting the disc is determined
by using the principles of impulse and momentum as follows:

3

+ FAt = MMV,
Vz = &0

= F At
AM = Change in mass - 1lbm
V = Velocity - ft/sec
F = Force ~ lbs

At = Change in time
AoV At

8
2

A = Area - ft

p = Density - lbm/ft
€ = Gravitational Constant
A pV = Flow - lbs/sec
WV, At = F At

3
'F - W Vl
g
W = L0764 Q C
3600
Q = Flow - SCFH
F = L0764 Q ¥ =

32.2 (3600)

QY G

1.517X10

-

- 26 -
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DETERMINATYON OF AERODYNAMYC TOROUES RESULTING FROM TEE BENDS

Valve AOV110 (Case 2B)

With this valve installed 4in the preferred direction it is
recommended that the valve be orientated as shown below such
that flow assists closirng of the valve. With this
orientation the direction of the flow resultant is assumed
to be in line with the tangent to the inside diameter of the
bend and the are of the midpoint as the valve closes. See
Figure 9 on Page 28.

Figure 8

This resultént direction 18 chosen since it resﬁlts in the

‘s largest impingement torques when added to the normal flow

induced ‘torques. This represents the worst case, stress
wise, in terms of the torque the valve assembly will bg .
subject to. These torques are:

Degree g \'A E
(Per Appendix B) .

90 4,646,000  633.8 1941

80 4, 4704000 642.2 1892
70 3,962,000 647.2 1699
60 3,068,000 619.7 1253
50 2,289,000 . 526.8 795
4o 1,552,000 388.3 397
30 958,000 250.3 158
20 483,000 128. 4 ©on
10 » 244,000 65.2 ) 10






e lA*/150 POSI-SEAL VALVE

 F2CPS-AOVIIO

i

Q" LONG RADIUS WELDELLWL

[4"CLASS 150

Flow Resultant

WELD.NECK FLANGES

Figure 9

4

21" RAD.

NINE MILE. PT. NUCLEAR STA.-UNIT 2

VENTILATION REACTOR BLDG.
AIR COOL.€ PURGE SECTIONS

" SCALE J'= 1






\I

R = D/4% cos (20-6)

Degree R T Tioca Trotal

(Per Appendix B)

90 1.11 -2153 -5433 -7586
80 1.62 -3068 -6516 -9584
70 2.08 -3542 -3954 -T496
60 2.48 -3113 - T30 -3113
50 .2.81 -2233 T 41 -1492
40 3.05 -1210 1217 7
30 3.19 - 504 1393 888
20" 3.24 - 133 1436 1303
10 3.19 - 32 1445 1413

A positi&e torque indicates that the valve will tend to
remain open.

-

As with Valve AOV110, this valve should be oriented as shown
below such that the flow assists in closing the valve. :

QAL

Figure 10

The total torque 1is calculated in the same manner as for
AOV110 with the flow resultant being as shown on Page 30.
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12“cLASS 150
WELD NECK FLANGES

2
=

12" RAD.

Flow Resultant

-

- 0f -

12"CLASS 150 POSI-SEAL

VALVE * AOV-I107

Figure 11

E.

—
90" SHORT "RADIUS

WELDELL

MNINE MILE PT. NUCLEAR STA.~UNIT ¢

VENTILATION REACTOR BLDG.
AR COOL & PURGE SECTIONS

SCALE: Yg”=1"







90
80
70
60
50
ko

30.

20
i0

90
60
70
60
50
ko
30
20
10

R "

.51
1.00
1.46

1.88 °

2.24
2.53
2.75
2.88
2.93

3,
3,
3,
2,
1,
1.’

Q A
(Per Appendix'B)
395,000 508
302,000 549
080,000 554
443,000 55T
811,000 508
221,000 394
T47,600 260
378,500 136
191,400 69.5

cos (10 - 8)

2.
4

Valve AQV109 (Czse Ua)

This valve should
AOV10T7T.

(Per

TLOCA

Appendix B)

-2295
-2796

1678
80
759
1056
1172
1202
1209

TTocal

-2875
-3991
-3321
-1766
- 5908
254
820
1104
1183

be orientated in the same manner as valve

The determination of the total torque is based on the flow
resultant as shown on Page 32.
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.
®

12'CLASS 150 g
WELD NECK FLANGES -

l

n l
12 RAD. |
/

Ny
Flow Resultant
‘) ..

1 '\
1

19 -—

- Z€ -

- ' 90" SHORT RADIUS

| - WELDELL

2

/

NINE MILE PT. NUCLEAR_STA-~UNI(T¢

\a“CLA§snso PQSI-SEAL
VALVE * AOV~109 VENTILATION REACTOR BLDG.
- AR COOL ¢ PURGE SECTIONS

Figure 12

- SCALE: Yg=1"







Degree

90

80

70

60

50

4o

30

20

10
R
Degree R
90 1.00
. 80 1.46
70 1.88
60 2.24
50 2.53
4o 2.75
30 2.88
20 2.93
10 2.88

Yalv

Q . \'A
(Per Appendix B)
3,332,000 532
3,247,000 535
3,039,000 536
2,438,000 485
1,811,000 4oy
1,219,000 389
752,600 260
378,800 136
191,500 69.5

D cos (20 - 8)
Y

TR TLOCA

233755L-001

1169
1145
1074
779
590
313
129
3%

(Per Appendix B)

-1169 -2127
-1672 -26 147
-2019 . ~1571
-1745 * 15
-1492 760
- 860 1055 ~
"~ 372 117

- 100 1202
- 26 . 1209

I

Total

-3296
-4319
-3590
-1730
- 732 °
195
799
1102
1183

It is recommended with this valve in the preferred direction
it be orientated as shown below: —

Figure 13







The calculated torques

the resultant flow as shown on Page 35.

90
80
70
60
: 50
; 40
i 30
: . 20

10

Degree

90
80
70
60
50
40
30
20
12

1.00
1.46
1.88
2.24
2.53
2.74
2.88
2.93
2088

L X
(Per Appendix B)
3,448,000 631.5
3,444,000 720.1
3,049,000 642.5
2,376,000 632.0
1,785,000 548.3
1,212,000 409.2
749,000 265.4
377,000 136.6
191,000 69.4
R = D cos (20 -8)
u‘
Tr Troca

E

14354
1635
1291
990
645
327
131
34

(Per Appendix B)

- 34 -

-2813
-4127
-2044
- 156
751
1058
11748
1203
1209

for valve AOVi1{ are as follows with

TTotal

-4504
-6776

. =4729

-2611
-1061
61
756
1093
1180

»
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Figure 14

Flow Resultant

2 CLASS I5N

WELD NECK FLANGES

NINE MILE PT. NUCLEAR STA.-UNIT;

VENTILATION REACTOR BLDG.
AIR COOL & PURGE SECTIONS

1 '

SCALE &' =1






Seismic Analvsis

For the seismic analysis each valve is analyzed based on the
maximum torque resulting from a LOCA. The valve angle which
results in the largest torque is 80 degrees. If this torque
results in overstressing of the valve then the amount of
valve angle 1is restricted to 70 degrees and the stress
determined based on the LOCA torque at that angle. If. that.
results in overstressing then the valve angle is restrigted

to 60 degrees.

The various seismic analyses are given in Appendix C on the
pages listed below.

Angle of
Case Max Torque Page
14 80° C-1
1B 80° c-4
2A 80° C=-T
2B eo: c-10
3 [ o-1s
° c-18
70 -
3C eo: C-20
0° . Cc-23
4A . 80° " C=25
_ 70° - c-28
4c 80° Cc-30
7o: C-33-
60 C-35
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Shown in Appendix D are' the calculated closing times. These .
closing times are based on the aerodynamic torques
determined in Appendix B and the section pertaining to the
influence of bends. They are calculated using the computer
programs "FLOW-CL"™ and "FLOW-CL1".

The closing times are determined for all the valves being .
fully opened. They are also detercined for those valves
where it is recommended that the amount of valve opening be
.restricted.’ ’

Shown in Appendix E is a comparison of actual closing times
to those calculated.
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NOTE: The orientation of the valves is . }
based on the normal flow .

' directions given on Posi-Seal |
assembly drawings, Enclosure (1).. :
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CASE 1

4n . 150 Class Valves 2CPS#AO0V 104 & 106
Y¥orse Condition
Piping outboard of valve 2CPS*AOViIOY breaks off.

The resulting system is as shown below.

O ® @

¥ X / r‘,‘
@—l_ — S/  Per References
— ' (e) & ()
AUV 106 - ’ APV 104 -
3
Station No, Type of Resistance (No,)
1 Entrance (1) E = .5 Din = 14n
2 Valve (7) . ) ” c, = 6317
Flow in the Preferred Direction
3 Straight Pipe (%) L = 11°
¥ Valve (T) : c, = 6317
Flow in the Preferred Direction
5 Exit (8) K =1.0 D = 14n

3

. . out

Case 1A - Valve AOV106 Cycles.
1B -~ Valve AOV104 Cycles






CASE 2

14" - 150 Class Valves 2CPS*AOV 108 & 110
Yorse Condition
Piping outboard of valve 2CPS*AOV110 breaks off.

The resulting system is as shown below.

@\/ -

// AOV 108 Per References
N ' (e) & gﬂ
Z/
6 AOV 110
Station No. Ivpe of Resistance (No.)
1 Entrance (1) ‘ K = .5 Dy, = 1un
2 valve (7) c, = 6317
Flow in the Preferred Di?ection
‘3 . Straight Pipe (4)- L = 9
y Bend 90 Degrees (5) K = 12 £, = .16
5 Straight Pipe (%) “' L = 3°
6 Valve (7) " . Cy = 6317
Flow in the Preferred Direction
7 Exit -(8) , K = 1 D, = 14"
Case 24 - Valve AOV108 Cycles

2B ~ Valve AOV110 Cycles

A-2






CASE 3
12" - 150 Class Valves .2CPS¥®AO0V 105 & 107
¥orse Condition
Piping outboard of valve 2CPS*#AQ0V1i05 breaks off.

The resulting system is. as shown below.
Per References

©
(e),(h) & (3

'UP?Z{ @

]

3
. —e ' L8
’ . AOV107 AOV105

Station No, Ivpe of Resistance (No%)
1 ‘ Entrance (1) K = .5 Dy, = 32"
2 Straight Pipe (4) L = 6.77°
3 Bend 90 Degrees (5) K = 12 £ = .16
y Straight Pipe (4) kL = 4.76
5 "+ vValve (T) : Cy = 492
Flow in the Nonpreferred Direction
6  ° Straight Pipe (%) L = 11
7 ) Valve (7) Cy = Lok2
Flow in the Nonpreferred Direction o
q : Exit (8) K = 1 Dbut = 12"

Case, 34 -~ Valve AOV1O07 Cycles

. 3B - Valve AOVi05 Cycles

. . 3C « Valve AOV105 Cycles with piping upstream of
: Valve AOV107 broken off

A-3
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CASE B

"q42" . 150 Class Valves 2CPS®AOV 109 & 111

Yorse Condition
Piping outboard of valve 2CPS®#AO0V111 breaks off.

The resulting system is as shown below.

-

LC N~ N VR

W oo =1 O

10

Case A
4B
4c

{o:
T

—

(506

c

AOV109 <§>

Entrance (1) K = 5 D,
Straight Pipe (4) L = ;'
Bend 90 Degrees (5) K = 12 .ft
Straight Pipe (%) L = 3.77°
Valve (7) . . c, = h9n2
Flow in the Preferred Direction
Straight Pipe (1) L = 9
Bend 90 Degrees (5) K = 12 f,
Straight Pipe (%) L = &
Valve (7) ' Cy = Aa9h2
Flow in the Nonpreferred Direction
Exit (8) K = 1 Doyue
Valve AOV109 Cycles

Valve
Valve
Valve

AOV111 Cycles )
AOV111 Cycles with piping upstreanm of
AOV107 bdroken off

Per References

(e), (1) & (k)

.16






APPENDIX B

Determrination of Flow Conéitions







CONDITION [

NUCLEAR LOCA ANALYSIS

[ 4
VALVE SIZE: 1Y
VALVE CLASS: 1570
ACTUATCR: Betdls

UPSTREAN PRESSURE $77.7 PSIA
INITIAL TEMPERATURE 3y~ °F
SHUT OFF PRESSURE _: 5 4.7 PSIA
RATIO Cr Sr., HEZAT 1.4

COMPRESSIEILITY /
STEM DIA. /375 Iv.
PACKING TORQUE $31  IN.LES,

DIRECTION Pl 2

' SPECIFIC GRAVITY 5.2

No22)c-3R 90 MYt/

INITIAL DENSITY _,27/ _ LSS/FTS
FINAL PRESSIRE __ /472  PSIA
MEDTA Ao

1]

HYDRODYKAMIC FACTOR

@ 90 DEG g2 IN.13S
PSI

GAGE DIA. 12.929 IN

SEAL TORQUE __ /%5~ Y

IN.L3S

INPUT STATION NO.,-X FACTORS, ETC.

(See Appendix A)






SoerinBoh o3 8 Foslrat o SO ATIEFA &

CONTROL SYSTEH

ANALYSIS

1712

S S 2 2L O A A T A S} e Mi=GAS
(L2 Y- NITIAL INITIAL FINAL SHT=GFF )
~CSvuNne PUNSTTTY IR +Brrs kR TTIE picETrSUkE FEESStE
59.7 20 135 14.7 $9.7
nED I Cope it O—0g cecpicin EONEGEEaE ES EE TP ROM L O=FAE TR
SF. MHEAT CRAVITY 890 DEG
ALR l.4 1 1 1182
STEn GAGE PACKING SEAL
DIA. DIA. TORQUE TORGUE
TT3ITE P T TR s oy~ TSy
CCRRECTED
SINTICN—10T TP OP—KESTSIANCE——D A 1E TS g S MIANCE— It r———RESTS TR ettt
1 ENTRANCE 14,0 : 0.0 . £00 0. 50000
2 VALVE 14,0 0.0 0.860 0.86066
e LI OHT—FIFE TTO 14+¢ OTiwt STt wrtwd
4 VALVE 14.0 0.0 0.860 0.86046
s EXIT 14,0 0.0 1.000 1.00000
FLOW IN PREFERRED DIRECTION
- EONETTIONS—HITFHAVE—OREN
FLOU= £,442,832 SCFH
- FRESEURE DENGEFY FEMFERNTURE YEEBCTTY
1 57.7 0.2710 135.0 398.9
2 83.5 + 2506 130.8 430.7
o) L1 raes ooV L TX ] e
¢ 46,90 .2282 128.3 478.5
s 39.1 0,203 119.6 83%9.6
=) 487 VaW77 = TWVe N eV Gwe W .
NOTE: THERE 1S CHOKED FLOW AT STATION S ) .
. CONDITIONS WITH VALVE SHUT . .
. VALVE TORQUE= 3,101 IN. LBS
WhL ittt T EBRJe WY T wd
:.; 5y " L3 e
L YOS o 0, : S S
. i.. . ."’:-,!' . Vers s .’: : . I.h::: . arl






wsrsa ki vam B1t WA Po0Tsa €185 0P 43 na de 00d

CONDITIONS

AS UVALVE

CLOUSES

.

ANGLE FLOY OF ACRJES VALVE Tclosing
) STRASTIIT T3 ErEe
FRESSURE DENSITY TEMPERATURE VELOCITY
- wTer Vemt aw aowe V -?we
2 83.5 0.250%8 130.9 430.7
3 48.0 « 2320 124.8 465.1
had WOV "o mmwea G e w Howed
S 39.1 0.2003 119.6 839.6
é 14.7 0.0995 90.4 108S.4
NOTE: THERE IS CHOXED FLOUW AT STATION S
ANGLE FLOUW OF ACROSS VALVE Telosang
80 5,447,632 9.66 - 6,115
FPRESSURE DENEITY TEMPERATURE VELOCITY
1 59.7 0.2710 135.0 398.9
2 £3ITT CEET A +3eTe CCLTXE
3 42.8 0.2173 123.6 496. 6
4 41. 6 0.2095 121.7 514.4
5 326 Ot e? +4+3— rrry-;
é 14,7 0.0995 90.4 108S.46
NOTE+—TFHERE—F—CHAKED—FLOW—AT—CTAFIEN-5
——tNGEE Feow Df—AEREST—ALYE Tv.iu:;u\’
70 4,828,829 14.98 - 3,418
FRESSURE DENSIP FEMFERATURE YELESTTY
1 5§.7 0.271¢ 135.0 353. 4 .
2 55.1 0.2562 131.9 373.6 -
3 w0 OTsowd tooTs wg8TS
A4 38.5 0.1983 ‘119.1 481.5
S 32.6 0.1722 112.6 554, 4
) ' N Ixa oot  EXa >3e+5
—ANOLE FEOW DF—ALROSS—VALVE folostng
60 3,708,674 29.57 - 813
PRESSHRE DENSTFY FEHPERAFURE VELBELITFY -
1 59.7 «2710 135.0 271.6
2 57.2 . 2631 133.4 . 279.3
- -ded Ve &SUU Svao" "D‘;oi
4 2.6 0.1523 107.2 483.0
s 22.6 0.1387 102.3 542.1 -
L~] L Ve wiswd TwaeV Tl aa

NOTE: - THERE IS CHOKED FLOW AT STATION 2

T
ANGLE FLOW DP ACROSS VALVE * Telosing ..
5S¢ TR I IREAS —3 3P P52 g
PRESSURE DENSITY TENPERATURE VELOCITY
t o7 IR +35+¢ 9T
2 58.5 0,2671 134.2 201.2
3 20.7 0.1274 . ?9.8 422.3

.







w20 bsMadu Ga $ofiss 08 NTdma LAY

ANGLE FLOW DF ACROSS VALVE Tclosing
=C 1T YREAZE A EX-1-] T3S
FRESSUKE DENSITY TEMPERATURE VELOCI (Y
é 20K Vewmd aW Awnie W Hae a
. 2 59.6 «2709 . 134.9 41,1
) 3 15.0 0.1010 90.9 110.3
=2 t N R4 Ve aVUVTY AR 4 dodVWe ¥
H S 14.8 0.1002 90.6 111.2
. K] 14.7 0.099S 90.4 112,
' NOTE: THERE IS CHOKED FLOW AT STATION 2
ANGLE FLOW DF ACROSS VALVE Tclosing
10 284,134 A4, 91 1,444
. PkESSURE DENSITY TEMPERATURE VELOCITY
1 59.7 «2710 135.0 20.8
r Craa ry-va-ss 3N ra-re s
i 3 14,7 0.0999 90.5 S4. 4
4 14,7 0.0999 90.5 Sé.4
3 “'-; \AITVYTI T Ve ot SUTS
1 * s « 14,7 0,099S 90.4 58.4
——n T HE R E— L S CHONED—F Lo A TS TATION2
o
1791 : - —
. v ' ., .
)., ) -
’ | ' v 4

NOYZ THFREZ IS HOKSD FLOR AT STATION 2

anGL: FLOW CF ACRJOSS VALVE Teclosang
“wd 1,812, 2¢8¢ 42.97 1,283
FRESSURE DENSITY TENFERATURE VELOCITY
1 59.7 0.2710 135.0 132,27
= sore Ortec 3 a3
3 17.2 0.1114 P4.6 322.8
4 15.9 0.1104 94.2 325.4
5 et oo P29 3355
é * 14,7 0.099S 90. 4 361.1
— 0 T ETHERE—F 5~ CHOHRED— O AT—STATEON=2
—nﬂct-g_—f‘".‘e”_—bf—ﬂeﬁc:s YALVE l’h:u)lllv
30 1,109,994 42.97 1,391
PRESSURE DENGETF FEHFERATURE VELBETFY-
1 9.7 <2710 135.0 81.2
2 59.6 «3706 134.9 81.2
3 ey OOl TR Ty rs
4 15.5 0.1037 91.9 212.4
s 158.2 0.1021 ?1.3 218.6
') T TV eS "o —=lc e

NOTE: THERE IS CHOKED FLOW AT STATION 2







CAsSz /A

CONDITION =2

NUCLEAR LOCA ANALYSIS

[7]
VALVE SiZE: 1Y
VALVE CLASS: 150
ACTUATOR: Bty WN72la - sR0 ~-MIHW

UPSTREAM PRESSURE 59.7 PSIA
INITIAL TEMPERATURE _3Yo0 °F
SHUT OFF PRESSURE _- 9,7 PSIA
RATIO OF SP. HEAT LY
COMPRESSIBILITY /

' STEM DIA, 32y IN.
PACKING TORQUE €37  IN.L3S.

DIRZCTION o f.... b

INITIAL DENSTTY . ,200 _ LBS/ETS .-
FINAL PRESSIRE __ VY. 7 PSIA
MEDIA _ Ar~

SPECITIC GRAVITY !

KYDRODYNAMIC FACTOR _

@ 90 DG 118 2= IN.L3S
PSI

GAGE DIA. 12.492Y IN

SEAL TORQUE ___ /Y5~ Y IN.LES

INPUT STATION NO., X FACTORS, ETC.

(See Appendix A)
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Mare A asn BdS to Poston, aite ST INHIMM S

T NP ROt ——— a3 S — Nt S-S

VALVE SIZE-1a VALUE CLASSs160 FLOW~CGAS
LeSTeEcaAn INITIAL  C INITTAL FINAL SHUT=QFF
FRESSLRE, DPENSIVY=\1042 TEMFERATURE FRESSURE FRESSURE
—t9s3 20Tt Iwey sz S¢7
HEDIA RATIO OF SFECIFIC COMFRESSIOILITY HYDRCOYNAMIC FACTOR
SRt FeAe-t-F 2000 EQ—
ALK 1.4 R R 1182
——sTE = G AGE FEHING < Evis
DIA. DIA. TORQUE TORGQUE
1.375 12.974 832 1454 - )
" CORRECTED
STATION NO,. TYFPE OF RESISTANCE DIANETER=-(D) LENGHT=(L) RESISTANCE-~(K) RESISTANCE-(K?
T ENTRANCE ™A —CreOy 0T500 0T S0000
2 VALVE 14.0 0.0 0.860 0.86066
3 STRAIGHT FIPE 14.0 11.0 0.141 0.14142
L] TALVE T b L AR=1-1% °TR:2-2°0-1 -
S EXIT 14,0 0.0 1.000 1.00000
-~ TwWWw 4V TROT LKT“:U_UIKGL b e WY
CONDITIONS WITH VALVE OPEN .
FLOW="0, 7nsr178 SCIR
FRESSURE DENSITY TEHFERATURE VELOCITY
T S9e7 UToUTY 30O NESTN
2 83.5 0.1860 329.6 501.46
3 4.0 - 00,1722 | 319.6 S41.9 o
L] ROe o Ve dlss an wawe 7 e ¥
. S 39.2 ¢. 1489 301.5 620. 1
6 14.7 0.0738 227.8 1266.6

NOTE: THERE 1S CHOKED FLOW AT STATION §

.

-

uCnU{?Zun: Waeld vHLVYE W

VALVE TORQUE= 3,101 IN. LBS

DELTA P=4S5,00 PSI

.
'
.
- T a0 —— - v———
. - w * R} . Y W . .
i : %) 4l
. . Qo . .. . .. -y . . .
4






L N N YT N TTNPRY TV VT PRPOT PRy J ey e

CONDITIONS asS VALVE CLOSsSEs

-

ANGLE FLOU OF ACROSS VALVE Tclosing
— O -——'-'-JN‘_\..—-—,‘—; -e B0 Wpwbm
PRESSURE QENSITY TEMFERATURE VELOCITY
. oTe /s Ve mwe W [ Ik X2 TSN
2 §3.S 0.1840 329.4 501.5
3 48.0 0.1722 319. 6 541.9
b ] WOT e Ve ams m wewe o SShTw
s 39.2 0.1489 301.5 428,1
é 14,7 0.0738 227.8 1246. 6
NOTE: THERE IS CHOKED FLOUW AT, STATION §
ANGLE FLOW OF ACROSS VALVE Tclosing
80 4,727,176 P.74 - 6,170
FPRESSURE DENSITY ) TEMPERATURE VELOCITY
1 59.7 2010 340.0 A65.4
2 5375 Or31-1 29T 0%
3 43.8 0.1611 311.2 579.0
4 41,7 0.1557 306.9 597.5%
5 cEbr O+38¢ 2873 POET0
é 14,7 0.0738 227.8 1266.6
NO T E4+—FH ER E~ o~ CHONES~FLBN—AT-STATION=F

KLU Taud

4,185,884

VI RLAVGY VTV

1S5.1S

Tciosinyg

3,450

C4eDALTIM

PRESSURE—BENSETEY FEMPERATHRE GELOELTY
1 §9.2 .2010 340.0 412.1
2 . 85.2-° 0..900 332.4 “Sh,? -
3 0o oGt 3633 S
. p 38. 4 0.1447 299.8 561.8
s 31.6 0.1277 283.4 645.4
[*] s Ne 4 Ve Vi W el PY Y TRA
nnCs.E rhcu sn"-)ﬂ.nuae V‘NLVE 7& ZU,‘NV
&0 3,202, 679 29,84 - 822
PRESSURE———(BENSLTY FEMPERAFLRE YELBEITY
1 59.7 .2010 340.0 315.3
2 §7.3 0.1951 336.0 324.2
3 a9t oS3 apaa S
A 25.4 0.1123 269.4 §63.9
5 2.6 0. 1006 257.8 629.7
% .y o038 Sa3-g 8581
: . NOTE: THERE IS CHOKED FLOW AT STATION 2 e
¢ " ANGLE FLOW DP ACROSS VALVE Tclosing
5¢ 2335594 3554 354
i o PRESSURE  DENSITY TEMPERATURE VELOCITY
o 59 Oraete E PO 2304 - -
‘ 2 se.5 0.1982 338.1 233.3
. 3 20.5 0.0939 250.8 492.8
" ' ¥ ’ iy . '1’ .
o ’ iz i W







e 1o 0N A\ Be FOHIIL 01D A I E et Pomnd

- 13.3 oo avee 23w s
& 18,7 0.0728 2.8 227
NOTE: ThERE IS CHCHEQ FLOW AT STATION 2
ANGLE FLCW OF ACRNSS VALVE Teclosing
«Q 1,588,243 42,12 1,217
FRESSURE DENSITY TENFERATURE VELOCITY
1 £?.7 0.2010 340.0 154,11
- STew Ve =vld « wwiew I
3 17.2 " 0.0826 238.2 374.8
4 16.9. 0.,081¢9 237. 4 378.1
S T3v s CeO079T —afe e S
é 14.7 0.0738 227.8 A19.4
—( 1 £ = THERE—F 2= CHORE DL Ot AT—STATION—2
ANCTE o OF—ACRUSSUntve TTiosInyg
30 987,243 44.00 1,392
FRESSURE DENSTTY FENCEL VELST Y
1 59.7 «2010 340.0 94.2
2 59.6 « 2007 339.8 94.2
3 TSTS OO0 2317 2w5Te
v 4 15.8 0.0748 231.4 246. 8
s 15.2 0.0757 230.1 250.0
) TR TO0738 rrtEx ] -1y
NOTE: THERE 1S CHOKED FLOU AT STATION 2
ANGLE FLOUW DF ACROSS VALVE Tclosaing
rge4e; LYY AYA L TX-X4 by N9
FPRESSURE DENSITY TEMPERATURE VELOCITY
Y 5V 7 Ue <0310 FEATRY X758
2 5%9.46 » 2009 339.9 A7.6
3 14,9 0.0749 229.1 127.7
L] 15,7 ULU75E —nle U Ta7eY
S 14,8 0.0743 228, 4 128.7
é 14.7 0.0738 227.8 129.6
NOTE: THERE IS CHOKED FLOW AT STATION 2
ANGLE FLOW DF ACROSS VALVE Telosing
10 244,569 44,91 1,444
PRESSURE DE&SITY TEMPERATURE VELOCITY
1 59.7 «2010 340.0 24.0
~ -3 x - oTat0? 3297 2
3 14,7 0.0741 228.1 85.2
4 14.7 0.0741 228.1 658.3
3 oVe d VeWV/iwT T YR C;.W
é 14,7 0.0738 227.8 65.5
—— e FHER 5~ CHOHED—FEON—AT—STATFIEN—2

B3
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CASz B

CONDITION _ o

JUCLEAR LOCA ANALYSIS

VALVE SIZE: 1t
VALVE CLASS: )0
ACTUATOR: - Betlie N2 2 ~SKHE0 -M3HW

UPSTREAM PRESSURE __ ¥4, 7 PSIA
INITTAL TEMPERATURE 292 °F
SHUT OFF PRESSURE -~ 5%,) PSIA
RATIO OF SP. EEAT 32

COMPRESSIBILITY /

STEM DIA. J.375 IN.

PACKING.TORQUE 3L IN.LES.

DIRECTION pocl, ..t

INITIAL DENSITY _ ,IS§  LBS/FTS
FINAL PRESSURE ___ ,¥.7) _ PSIA
MEDIA S.f. Sdeaem
SFECIFIC GRAVITY __ (L
HYDRODYRAMIC FACTOR

€ 90 DEG TR &R . IN.LSS
PSI
.GAGE DIA. 12,52 IN

SEAL TORQUE [9¥5-Y - IN.LES

INPUT STATION NO., K FACTCRS, ETC.

(See Appendix A) -
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VALUE SIZEwia VALVE CLASS={5¢C FLOW=-CAS
UFSTESAN INITIAL INITIAL FINAL SHUT-CFF
FRESSURE DENSIYY=Y1022 TERFERATURE FRESSURE FRESSURE
s T30S re g~y TR —38T> .
{ HEDIA RATIO OF SFECIFIC COMFRESSIRILITY MHYDRODYNANIC FACTOR
—_—— SFHEA TRV It r— eH0—DEC
SaT. STEAM 1.312 Y Y 1 1182 :
STEN SAGE A CHING SEM:
DIA. DIA. TORQUE TORQUE
1.375 12.974 832 1454
" CORRECTED
STATION NO. TYPE OF RESISTANCE DIAMETER=-(D) LENGHT=-(L) RESISTANCE~(K) RESISTANCE=(K)
T ZNTRANCE AT IR . 500 50000
2 VALVE 14,0 . 0.0 0.860 0.860686
3 STRAIGHT PIFE’ 14.0 11.0 0. 141 - 0.14142
] VHTVE ' % TR ruvy 1°2%-1°1" AL T-A*L-I]
s EXIT 14.0 0.0 1.000 1.00000
E FLUW 4N FRALFLARNLLY UIRLUTIUN
¢
H CONDITIONS WITH VALVE OFEN
: FLOW="5,3875; I35 SCFH
.
H PRESSURE DENSITY TEMPERATURE VELOCITY
H T 597 UL T380 A ey 5858
H 2 53.3 0.1266 284.2 §92.9
H 3 48.3 0.1175 277.7 638.9
H 3 LYY U 1181 275T 3555
4 S 40,23 0.1024 24646.0 735.2 |
§ 6 14,7 0.0474 209.2 1587,9
g NOTE: THERE IS CHOXED FLOU A'f STATION 5 . - -
COND T ION SR I T~ URLYE—SHUT
. VALVE TORQUEs= 3,101 IN. LGS
DELTA Fw4aS5.00 PSI N
i : . | .
1721
< : P ., . I ‘
. ; . -'.- : . 'a- . : . :'!{- .. te s * -'.-
.o . ty .






.

Wt atl S48 Ga Farites it o T Ma' D Na pd

CONDITIPNS AS UVALUVE CLOSEeESgS

ANGCLE FLOY

CP ACRCSS VALVE

Teloging

———-mon s—-g PRt tee

)

NOTE: THERE IS CHOKED FLOW AT STATION 2

FRESSURE QENSITY TEMFERATURE VELOCITY
. s IR L2 e £~ 2 SXETE
< 83.3 0.1248 84,2 592,
3 48.3 0.1178 277.7 638.9
g "ETS OTTTHT R -y )
5 40.3 0.1024 56,0 7235.2
4 14,7 0.0474 209.2 1587.9
NOTE: THERE IS CHOKED FLOW AT STATION S
ANGLE FLOW OP ACROSS VALVE Tclosing
80 5,895, 146 8.77 - 5,789
PRESSURE DENSITY TEMPERATURE VELOCITY
1 $9.7 0.1380 292.0 548,46
2 5373 a1 282 5929
3 44,5 0.1104 a72.3 679.9
A 42, 0.1048S 269.3 702.2
] 352 0T 0F22 2573 oo
é 14,7 0.0474 209.2 1587.9
——N O F BT H Ef E~E 5~ CHOHED—F LB F FHON-5 -
aneee POt OF—ACKOSS—vaLve TotosThyg
70 5,279,451 14,10 - 3,317 .
FRESSURE DENSIFY FEMPERATURE YELOEITY-
H 59.7 * 0.1380 aca. 488,46
2 54.9 0.1296 286.3 . $18.7
3 o€ —O a3 r-1-r%] TEOT ”
L) 39.3 0.1004 264, 4 666.3 .
s 33.3 0.0884 254,121 787.0
) 477 oTone? reY XX PY-2- 1 I
RNCCE rron DPRCRUSS™VRLVE TSIy
40 4,087,308 29. 47 - 430
FTiMNawwitew U:“::TAIA ‘:‘lr;“"?b:‘: V:-::17T N
1 59.7 0.1380 292.0 375.5
2 §7.2 0.1336 289.1 386.7
3 27> O 70 2w 3w CreTas -
4 26.7 0.0747 Q41,1 693.2
s 23 oloena 233 768.3
- & Ve 4 Wew VI Y - AW imaeld

[l

ANCLE FLOY DP ACROSS VALVE Telosing
5o 2r9btT30t 2354 335
PRESSURE  DENSITY _ TEMPERATURE VELOCITY
+ 59 1380 apare 234y
2 ,58.6 0.1361 290.7 277.5
3 20.6 0.0815 224.9 415.7
T na il rms emAAme At P Wt ey y LY B e
. . 1 a
. . . &1 e »> .
L] € b * es o e S, -t * ® v - . .
«A : .ta

31






o83.2

. .
18,7 Y.vera 209.2 S99 ¢

davdee emae

NOTE® THLRE IS CHOLED FLOW AT STATION 2

Ao ao ash PRY Pe Povisa (IPWIDmME Hubé

.

ANGLE FLQU OF ACR VALY Tclosing
aQ 1,584,524 »4§,gss ALVE 1,210
PRESSURE DENSITY TEMPERATURE VELOCITY
1 §9.7 0.1380 292.0 184.6
= $9S TIIITS e T 40"
3 17.2 0.0534 217.2 476.5
4 17.0 0.0530 216.6 480, 5
S TeTe A0 1™ TS A
é 14,7 0.0474 209.2 537.3
-"——NOTEt—ﬁﬁfﬁ€-ie‘€ﬂﬁn2. Sttt F—S AT Oie—a
ANGLE Prin OF—ALHUSS—VALTE ToiosITyg
30 1,217,400 43,98 1,3%90
PECQouae SENSTTY TEMEERATURE gy 1rur iy
b 59.7 0.1380 292. 112,
2 59.6 0.1378 291.8 112.8
-~ ‘SOC e V“?D -.-.: 5530 -
4 18.8 0.0494 2K2. 314,2
5 18.2 0.0487 1.1 318.46
[~ P X3 VeWW/i N -we e e s 7
NOTE: THERE 135 CHOKED- FLOW AT STATION 2
ANGLE FLOW DP ACRQSS VALVE Tclosing
4y 515, 185 LLTY-Y4 17335
PRESSURE OENSITY TENMPERATURE VELOCITY
T SY.7 U. 1380 e 559
2 59.6 0.1379 291.9 56.9
3 14.9 0.0481 210.2 163.1
- d%e Y Ve Vadd wdVed PY-T I )
S 14.8 0.0477 209.7 1464.5
é 14.7 0.0474 209.2 145.7
NOTE: THERE IS CHOKED FLOUW AT STATION 2
ANGLE FLou DP ACROSS VALVE Tclosing
10 311,010 44,91 1,444
_PRESSURE DENSITY TEKMPERATURE VELOCITY
1 59.7 0.1380 292. 28.7
- e w Ve awr 7 -—e beo 7l -ide /
3 14.7 0.0474 209.5 83.4
4 14,7 0.0478 209. 4 83. 4
s aVe / V.VW?S -—\l‘;-s 05.0
é 14.7 © 0.0474 209.2 83.7
NOFE—FHERE—F S~ CHOHED—FLON-AT-STATION—2
T — 14)
+ L]
. REEEETY 20N

12






CASZ [ B

CCLIDITION [

HNUCLEAR LOCA ANALYSIS

VALVE SIZZ: 1y
VALVE CLASS: 10 .
* ACTUATOR: B.td:, Y221 =SREO = 1300

UPSTREAM PRESSURE __ ¥4.7 PSIA .
INITIAL TEMPERATURE _J3§— °F
SHUT OFF PRESSURE _- 574. 7 PSIA
RATIO OF SP. HEAT __ 1 Y

COMPRESSISILITY /

* STEM DIA. 1,32y  IN.
PACKING TORQUE 32 _ IN.LSS,
DIRECTION e L.

. INITIAL DENSTXY _ ,27/  1BS/FT>

FINAL PRESSUIRE /¢.) PSIA
M=DIA A

SPECIFIC GRAVITY 2,2 '
HYDRODYNAMIC FACTOR
€ 90 D=G /32 IN.L2S
’ - PSI
GAGE DIA. /2.-924 IN
SEAL TORQUE 1Yy IN.1=S

INPUT STATION NO.', K FACTORS, ETC.

(See Appendix A)
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e v e CONTROL SYSTEM _ANalL YSTS

VALVE SIZEs14 VALVE CLASS=150 FLOW-GAS
UFSTEEAn T TINITIAL INITIAL FINAL SRUT-OFF
FRESIURE  DENSIYY=X1042  TEHFERATURE FRESSURE FRESSURE
v el SFeT L eem .7 135 14,7 §¢.2
HEDIA& RATIO OF SPECIFIC COMFRESSIEILITY HYDROOYNAMIC FACTOR
. . SP._HEAX GRAVITY 890 DEG
AlR 174 1 1 1182
STEN GACE PACKING SEAL .
0lA. DIA. TORQUE TORQUE
1.375 12,974 ° 832 1454
e CORRECTED
STATION NO. TYPE OF RESISTANCE DIAHETER-(O) LENGTH=(L) RESISTANCE=(K) RESISTANCE=(I)
1. eece—— ENTRANCE 14,0 .0 0.500 0.50000
2 VALVE 14.0 0.0 0.660 0.86066
3 STRAIGKT PIPE 14.0 11,0 0.141 0.14142
—— b YALVE c 14,0 0.0 03860 0.86066
s EXIT 14,0 0.0 1.000 1.00000
e FLON _IN FREFERRED DIRECTION
CONDITIONS WITH VALVE OFEN
. FLON= S, 447,637 SCFH
PRESSURE  DENSITY TENFERATURE VELOCITY
_ 1 59.7 0.7710 135, 0 398.9
— 2 £3.5 0, 2506 130. 8 430,7
3 48.0 .2320 126.8 465.1
4 44.0 0. 2082 125, % 478.§
3 39.1 0.2003 119. 6 539, 6
4 14.7 0.099¢ 90.4 1085.4 ) .
NOTE: THERE 15 CHOKED FLOW AT STATION S

CONQITIONS UYITH VALUE SHUT

VALVE TORQUE=
DELTA FP=45,00 FSI

3,101 IN. LGS

oy

Y]






<r.

. «
[PPSR U JE P15

CONDITIONS as uvaLVE CLOSES

TCTansLe T FLOU OF ACRCSS VA Tclosing
90 5,447,632 LvE - 5,440
. y T T FRESSURE OENETTY TEAFERATURE VELOCITY
1 5¢.7 0.2710 135.0 3¢8.9 .
- -+ 7% + 0.2506 130.86 430.7
3. 48.0 0.2320 1°6.8 465.1
. 4 46.0 0.2252 125.3 478.5
SR | 28 90,2003 1194 539, 6 :
6 14.7 0.0955 N 90. 4 1085.6
NOTE:_THERE IS CHOMED FLOW AT STATION S
.. ANGCLE ELou DF ACROSS varLve Tclosing
80 5,224,233 11,22 .- 6,486
SR ERESSURE DENSITY IENFERATURE. VELOCITY
1 §9.7 0.2710 135.0 382.7
2 g4t .2826 131.2 409.9
. 3 49.2 .2383 127.8 438.3 :
4 47.5 0.2304 126.5 448, 7
. [ 34.3 0.1901 117.1 545.5
.. 3 14,7 90,0998 90,4 1041.8
NOTE: THERE IS CHOKED FLOW AT STATION S
' ANGLE FLOW OF ACROSS VALVE Tclosing
70 4,652,080 20,89 - %,983
' . PRESSURE DENSITY <  TEHMPERATURE VELOCITY ’
1 £9.2 0.2210 135,90 340,72
2 £5 S | €.2578 2,2 357.t
. 3 s2. .2458 129.8 374.8 . - .
4 £0.2 0. 2419 129.0 - lgo. 2 . hd
.S 30.0 0.1659 110.9 556.3
i 3 14.7 0.0995 90.4 9272.1 4
NOTE: THERE IS CHOKED FLOW AT STATION 4
¢ 3
ANGLE FLOU DP ACROSS VALVE « Tclosing
60 3,567,082 33.10 - 740 .
. FRESSURE DENSITY TEMPERATURE VELOCITY
" 1 59.7 0.2710 138.0 261.2
2 SZ.4 0, 2437 - 21338 248.1
. 3 §5.5 0.2574 132.2 274.6 ]
¥ 4 55.0 0.2555 131.8 276.3
S 21.8 H.1323 101, 3 34,2 .
¢ 3 14.7 0.0995 90.4 710.8 .
e = NOTE: YHERE_ IS CHOKED FLOY AT STATION 4 .
- ;
['4 . .
—ANGLE £Lau. DF _ACROSS VALUE _Tcloxing
R $0 2,661,389 39.16 737 ;
FRFSSURK DENSITY IEHPERATYSEE VELOCITY
. ) §9.7 0.2710 7135.0 194.9
« 2, $8.6 0.2675 134.3 197.0 . . :
— 3 Q2.4 0, 24842 1334 122. 8
) [)

a L]

8-S

".'J






 /-

.

Vo oo 2

*
- §7.3 0.2634 13,4 199.9
5 18.2 0.11460 192.1 455.2
[- S T T 4 0. 050e 00, 4 30,3
NOTE: THERE IS CHOKED FLOU AT STATION 4
ANGLE FLOU Of ACROSS VALVE Tclosing
.40 UL 800,E44 257 1,234
PRESSURE DENSITY TEHFERATURE VELOCITY
I S 59,7 0.2210 135.0 132.9
2 §9.2 0.2696 134, 7 132,
t 3 $8.8 0.2481 134, 4 131.2
S D3 : DY 4 Qb8 134, 3 133,32
s 16.1 0.1044 93.9 335.4
é 14.7 0.099% 90.4 359.2
NOTE? "THERE IS CHOIED FLOW AT STATION 4
ANGLE FLOW OF ACROSS VALUE Tclosing
. 30 1,113,245 A4 16 1,393
T FRESSURE DENSITY TEHFERATURE VELOCITY
1 £9.7 0.2710 135.0 81.5
. ) 59,6 2.2204 134, 9 81,8
3 §9.4 0.2701 134.8 - 81.6
4 §9.4 0.2700 134.8 81.4
g 18.2 H$.302% 1.3 24,2
6 14.7 0.0995 90.4 221.8
——__NOTE: _THERE IS CHOKED FLOU AT STATION 4 -
e - ¢
ANGLE £LOV DR _ACROSS VALVE Iclasing
20 550, 444 44,79 1,436
Y ___PRESCURE DENSITY TEMPERATURE VELOGITY .
1 §9.7 0.2710 135.0 41.0, 3
2 §9.4 0.2709 134, 9 41,0
3 £e. A QR207 134, 2 41.0
4 59.6 0.2707 134.9 41.0
[ 14.8 0.1002 90.5 110.9
A 14.7 0,00098 90,4 113,48
NOTE: THERE 1S CHOKED FLOW AT STATION 4
LE FLOU DF ACROSS VALVE Tclosing
10 283, 334 A4, 94 1, 448
PRESSURE  DENSITY TEMPERATURE VELOCITY
1 §9.7 90,2210 135.0 c_20.7
2 59.6 0.2709 134.9 20.7
3 59.4 0.2709 134.9 20,7
4 £9. 6 0,270% 134.9 20.7
5 14,7 0.05%7 90.5 5643
é 14.7 0.0995 90.4 S6.4
“NOTE: THERE I3 CHORED FLOW AT STATION &

4

.

i . '
NOTE:; A POSITIVE CLOSING TORQUE INDICATES THAT THE VALVE WILL TEND TO REHAIN OFEN

B-1t
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/1B

CASE

CONDITION 2

NUCLEAR LOCA ANALYSIS

‘. ,
VALVE SIZE: 2y

VALVE CLASS: /SO

ACTUATOR: R. 4+l

A721C -SSRSO~ P34/

UPSTRZAM PRESSURE, 579, 7 PSIA
INITIAL TEMPERATURE _3Yp °F
SHUT OFF PRESSURE - 379,) PSIA
RATIO OF SP. HEAT A
COMPRESSIBILITY /

STEM DIA. /. 32y IN.
PACKING TORQUE £372  IN.L3S.

DIRECTION po.l.. . A

INITIAL DENSITY .20/  LBS/FT°
FINAL PRESSURE __ v, 7 PSIA
MEDIA 4 L )
SPECIFIC GRAVITY L0
KYDRODYNAMIC FACTOR
€ 90 DEG 78 & 'IN.LES
. PSI
GAGE DIA. 12.974 "IN
'SEAL TORQUE /45Y IN.LBS

INPUT STATION NO., K FACTORS, ETC.

(see Appendix A)
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TP LY P VR PR YT T PTRTY )
-

-

[T

VaLeeg SIlCet.

h_u,,{,.*cijt=__15_r15—r2571"15rQFQl_ LS

UALVE CLASSrLED

FLOU=-CAS

TNiTIaL INETIAL cIvaL Suur-gye
merrcwrat DENSINVYavinen rENCEGATIRE .“R‘S‘:SUHE SQESSNKE
Pty —— s e 2o r . T ) "
REXTA SATIC CF SPECIFIC CCMFRESSINILITY HYSRODYNAy!:'FACTOR
1 araut ree oy AT TTY TICCCT
AIR 1.4 1 1182 .
CEas Creos fopvideatrers e
1A, “0IA. TORQUE TORQUE
1.375 12.974 832 1454
. CORRECTED
STATICHN nO. TYFE CF RESISTANCS DIAMETER=(DL) LENGHT=(L) RESISTANCE=(K) RESISTANZE~(K)
T EnIRrnee ™Te 1>y T SO UL SU00U
2 VALVE 14.0 0.0 0,860 0. 84066
3 STRAIGHT PIFE 14,0 11.0 0.141 0.14142
i xR Tt ory= e osC VeSSeTS
S EX1T 14,0 c.0 1.000 w 1.00000
Fottt— iR EFERRES—D IR EEFIOM
CONDIT!ONS VITH UALUE OPEN
N K TR AR e
PRESSURE QENSITY TEMFERATURE VELOCITY .
% craay o 2vre 3OTe wTETw
2 §3.5 0.18460 329.46 501.6
3 48,0 0.1722 319. 6 541 9
"! Wies o GT.U'_ —wawe s Jugo‘
S 39.2 0.1489 301.5 628.1
é 10e7 ¢.0738 <27.8 . 1266. 6 - .
NOTE: THERE 1S CHOKED FLOW AT STATION S :
L£LNOLTIONG—H-EF b At i E=CHEHF
VALVE TORMUE= 3,101 IN. LGS . . 4
DELTA P=4S,00 PSI ]
L) . »
TN L APT A OO e S AR B T
. et ' e R B g .t -
ST _.';55. o - ’,7 Lh :5,.'.- o b






- - v
€Y

veLso Ty

fEZUKE TER SANIURE
—t £33 e e S wets
2 §3.5 - 0.:1850 300,34 £CL1. 4
2 48.¢ L1722 319.4% S541.9
5 39.2 0.148% 301. 8 6291
3 14,7 ¢.0733 227, 1286.0
NOTE: THERE 1S CHOKED FLOUW AT STATICN §
ANGLE FLOU Cf ACRUSS VALVE Tclosing
80 4,830,955 11.10 - 6,819
FRESSURE DENSITY TEMFERATURE VELOCITY
1 §9.7 0.2010 340.0 446.1
3 49.3 0.1754 321.9 510.1
4 47.4 0.1710 318.7 §22.0
. 5 Se5— SrtrtE 204t e
: 6 14.7 0.0738 227.8 1214.1
; Vol LR *1°1 J;' el ww YL lLAUSInq
i, 70 4,030,437 20.69 - 3, .
i FEECSHRE DENC LTS FENFCEATLRE —SHEOOLFY
: 1 59.7 .2010 340.0 396.8
o 2 55.4 .1550 333.1 416.5 .
i 3 cast tsas 3289 wie -
:. 4 50.9 0.1793 324.8 442,8
[ 30.2 0.1238 279.8 645.5
(-] N aNe s VTV:-G_ —— 9w aws leal
! NOTE: THERE IS CHOKED FLOW AT STATION 4 . . .
- ANGLE FLOU DP ACROSS VALVE Telosing
22 oty 3w Clal-]
PRESSURE DENSITY TEMFERATURE VELOCITY
Y &0 e pues SroTe 303
. 2 §7.5 0.1956 334.3 311.6
3 §5.5 - 0.1910 333.4 s 319.3
) SETC ety et " 20
' 5. 21.9 0.0782 255.3 621.7
: 6 L14,2 * 0.0738 227.8 827.0
. NOTE: THERE IS CHOKED FLOU AT STATION 4 )
. ANGLE FLOW OP ACROSS VALVE Tclosing
' S50 2,302,002 39.28 737 :
. PRESSURE DENSITY TEMFERATURE VELOCITY
-~ 1 59.7 .2010 340.0 226.6
2ug2 A zo. oo Ao ——reer —
L~ et . P Y
. Ol oset. e ,.-f.; ,_.',..: .l "t - s
: . ...-1. . :-_‘_} LY = A -.-. .

B-19






APIO,10q Bes 10} cuw SNete, # 7 g1 wPie 8 0

.y

¢

T UTT R PSRN a15.8
M b L L S . - e land gy Sty
AaNGCa Fawe vl Ruhwes sHuso 1L U5TING
40 1,551,98% 42,54 1,218
T o it Sha - o e b D el Rt b Wives DR yepar oy
. 1 ge.? 0.201¢ 340.0 152.8
2 59.3 0. 2001 339.4 183.2
r a2 ST LTITTT PY-2 R
A 58.8 0.1938 338. 5 154.0
S 16.1 0.0790 234.1 J88. 4
4 7 LR rrray TITTE
NOTE: THERE IS CHOKED FLOW AT STATION 4
ANGLE FLOW 0P ACROSS VALVE Tclosing
3o T ™mTTe TTore
PRES3URE DENSITY TEMFERATURE VELOCITY
t L9+ - - I +aTS
2 59.6 ©.2007 339.8 94.5
. 3 59.4 0.2003 339.5 94,7
- wes w -0 mw v s s 7 Tee
s 15.2 0.0757 230.1 250.7
& 4.7 0.0738 227.8 257.3
NOTE: THERE IS CHOKED FLOW AT STATION 4
ANGLE FLOW OF ACROSS VALVE, - Tclosaing - .
20 483,477 44,79 1,424 . :
PRESSURE DENSITY TEMFERATURE VELOCITY
1 £%.7 0.,2010 340.0 42.6
- Lo e areacss 3394 AT
3 £9.8 0.2008 339.8 47.6 )
4 59.4 0,2008 339.8 42.46
5 Iz “Ta-rauc 229 rT1:0rs
é 14.7 0.0738 227.8 129.5
HOFE+—FHERE—LC—CHONEDFL O T—OFNTFION—+
HII;LE FLGU cl" N\:;‘U-G Vﬂh\a l&‘u)lllg
10 244,414 . 44,94 1,445 R
FRESSURE SEMNSLIFY FEHFERATURE YECOET T
1 59.7 0.2010 340.0 24,0
2 59.4 0.2009 339.9 24,0
e 2 (N4l .Y L.V, L.VLT 2200 LW O
A 59.4 2009 339.9 24,0
s 14,7, s 0.0739 227.9 45.3
NOTE: THERE IS CHOKED FLOW AT STATION 4
NOTE: A POSITIVE CLCSING TORQUE INDICATES THAT THE VALVE WILL TEND TO RENAIN OPEN
- Al W e e, Phat et ARREY
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CASE __JB

COIDITICH 3

NUCLZAR LOCA ANALYSIS

VALVE SIZE: /Y ’
VALVE CLASS: 150
ACTUATOR: . B.dd. W72l £ -SRED - s M)

Uz STR=AM PRESSURE.__ £%, ) P&Ia
| INITIAL TRMPIRATURE _ 292 °F
SHUT OFF PRESSURE - 5% 7 PSIA
RATIO OF SP. HEA /, 3%

COMPRESSIBILITY /
©=M DIA. L. 325 IN.

PACKING TORQUE g32 _ IN.L3S.

DIRECTION P W/

INITIAL DENSITY _, y3&  L3s/8%3
FINAL PRESSURE _ v, 7 PSIA
MEDIA g+ Stemr

SPECIFIC GRAVITY WL

EYDRODYNAMIC FACTCR

. € 90 D=3 )] 82 IN.IZS

rS1

GAGE DIA. 12,974 I

'SEAL TORQUE JYSY  TH.LSS

INPUT STATION NO., K TACTORS, ETC.

(See Appendix A)
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i em —CONTROL_SYSTEH ANALYSIS

VALVE SIJEx14 VALVE CLASS=®150 FLOW-GAS
UFSTREAN ~ — INITIAL INITIAL FINAL T SHUT-OFF
PRESSURE CENSIYY=X10¢2 TEMFERATURE PRESSURE FPRESSURE
L 8%.7 L . . 13.9.: Ao~ 14,7 $8.7
{ HEDIA RATIO OF SPECIFIC | COMPRESSIRILITY HYORODYNAMIC FACTOR
. v emm—me—= SF. HEAT GCRAVIIY 290 OEG
STEAM , 1.312 .62 1 1182
. STEH . GAGE FAGKING SEAL
DIA. 0IA. TORGUE TORQUE
1.378 12,974 832 1454
- T . ] CORRECTED
. STATION NO. TYPE OF RESISTANCE DIAHETER=(D) LENGTH=(L) RESISTANCE~(K) RESISTANCE=~(K)
R g ENTRANCE 14,0 0,0 9,500 0.50000
2 VALVE 14,0 0.0 0.860 0.86066 .
- 3 STRAIGHT PIFE 14.0 11.0 0.141 0.14142
- 4 VALVE 14.0 0.0 0,840 0.86064
. s ] EXIT 14.0 0.0 1.000 1.00000
— FLOM_IN PRECEREED DIRECTION
. CONDITIONS WITH VALVE OPEN
—— FLOW= &, 895,144 SOEH
! : FRESSURE DENSITY TEMPERATURE VELOCITY
— 1 9.7, 0.1380 292, 0 €48, A
: 2 §3.3 0.1266 284.2 592.9
. 3 48.3 0.1178 277.7 438.9 .
4 44.8 00,1141 p2e £8%. 4
3 40,3 0.1024 266.0 735.2 N .
. é 14.7 0.0474 209.2 . 1587.9

-, NOTE: THERE IS CHOKED FLOW AT STATION S

CONDITIONS UITH VALYVE SHUT

VALVE TORGUE=
DELTA P=45.00 PSI

3,101 IN. LBS

.
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CONDITIONS AS valLVE CLOseEs

.
e re—e emh el St

"aneLe” T FLOU OF ACR0OSS VALVE Tclosing
90 5,655,146 S.14 - 5,128 .
-t FRESSURE  DENSITY TERFERATURE VELGCITY
1 §§.7 0.1380 252.0 §45.6
- . 2 3.3 0.i28a 2942 s¢2. 0
3 48.3 0.1175 2727.7 438.9
4 46.5 0.1141 1 275.1 655.4
e eeee S o 40.3 0.1024 254.0 2352
6 14,7 0.0474 209.2 1567.¢9 )
NOTE: THERE 1S. CHOKED_FLQW AY SYATION §
ANGLE e o FLOU ..__nLAcRoss_mwz____Im:
a0 5,693,308 08 - 6,208
s mee PFRESSURE DENSITIY IENPEEATUEE. UELAOCITY
1 §9.7 0. 1380 292,0 §26.9
2 §3.9 .12 284.9 548,14 .
__ 3 49.4 0, 1194 279.1 $02.2
4 47.8 0.114S 276.9 620.1
' [ 37.7 0.0973 241.8 747.2
T 14.7 0.0424 200,20 18334 *
) NOTE: THERE 1S CHOKED FLOW AT STATION S
' ANGLE FLOW OPF ACROSS VALVE Tclosing
> 20 €.1313, 86832 1829 - .82
. PRESSURE DENSITY TEMPERATURE VELOCITY : .
1 g2.2 0.1380 292,90 422, 3
g €5.4 ¢. 1305 286, 9 498. 4
i 3 s2.1 0.1244 282,7 §22.9 . . - .
4 .81 .0 [o D8 Bedel A L X gao. X * ©
[ 32.2 0.0843 * 282,2 756.3
R é 14,7 0.0474 209.2 1377.4
. NOTE: THERE IS CHOKED FLOW AT STATION 4 ,
1
ANGLE FLOY OP ACROSS VALVE Tclosing
60 3,923,324 32.46 . - 763
FPRESSURE OENSITY TEMPERATURE VELOCITY
1 §9.7 0.1380 292.0 363.1 . v
a2 g2.58 00,1341 a00,.4 IZ2n 4 M
3 §5.7 0.1308 287.2 381.7
{, 4 §5.2 0.1300 286.6 383.2 .
- s 20,5, 0. 0487 2312 Z7a1.9
¢ 6 14.7 0. 0474 209.2 1054.8
P _HQTE_.IBERE_LS_CMD_ELQH ALSTﬁlION A .
R) P v
ANGLE FLou NP _ACRQSS UALUVE Iclnsing
-', 50 2,912,227 39.14 722
FRESSURE DENSITY. JEXEERATURE VELOCITY,
1 §9.7 0.1380 292.0 269.5
“ 2 58.46 0.1361 290.7 272.8
——— e 3 52,2 0. 1344 204 225.2
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. * 1 v

. B2

4 §7.5 0.1341 286, 4 a’s.¢
3 18. 4 0.085s2 220.7 860.8
é L P 0.0474 Ao~ o4 A
NOTE: THERE IS CHOKED FLOUW AT STATION 4 .
ANGLE FLOY OF ACROSS VALVE Tclosing
40 1,978.2FF 0 e 42,20 1,21
( FRESSURE  DENSITY TEMPERATURE VELOCITY
1 . mmiee=SP.7. ~0.1380 a9~ o 108
2 59. 4 0.1375 291.7 182.8
3 §9.0 0.1348 291.2 183.8
4 PR -+ - 308 - R o DU Bx 1YY 2911 182.8
5 16.2 0.0511 214,.3 492.8
é 14.7 0.0474 209.2 §32.0
NOTE: THERE 1S CHOKED FLOW AT STATION 4
ANGLE FLOu OF ACROSS. VALVE Tclosing :
30 1,216,772 44,14 1,391
e FRESSURE  ODENSITY TEMFERATURE VELOCITY
. 1 59.7 0.1380 292, 112,
e s s ma £9.4 0.1328 D8 132 4
3 59. 4 0.1375 291.7 112,
: A 59.4 0.1375 291.6 112,
— S 15.2 Q. 0487 2911 318.§
6 14,7 0.0474 209.2 327.7
[}
——NOTE:_THERE_IS_CHOLED FLOW AT STATION 4 .
ANGLE ELou NF _ACROSS VALYE Yclasing
20 612,341 44,79 1. 434
. FRESSURE __ DENSITY TEMPERATURE VELOCITY
1 59.7 0.1380 292, S6.6
’ 2 59.6 0.1379 291.9 56.6
3 59, 4 9.1378 291.9 56.7 -
. A §9.6 0.1378 291.9 56.7
i s 14.8 0.0477 209.7 163.7 .
4 14.7 0,0474 209.2 184, 9
NOTE: THERE 1S CHOKED FLOW AT STATION 4
' ANGLE FLOW DP ACROSS VALVE Tclosing
10 309,559 44,94 : 1,448
: PRESSURE  DENSITY TEMPERATURE VELOCITY
1 59,7 09,1380 292.0 28,46
2 59,6 0.1379 : 291.9 28.6
¢ 3 §9.4 0.137¢9 291.9 28.6
. 4 $9.6 0,1379 291.9 28.6
N 3 14.7 0.0475 209.3 83.2 ;
t s 14.7 0.0474 209.2 83.3 ) .
, NOTE: THERE IS CRORED FLOW AT STATION 4 .
. NOTE: A POSITIVE CLOSING TORGUE INDICATES THAT TRE VALVE WILL YEND YO RERAIN UPEN






CASZ __2 A :

COIDIZICN 2

NUCLZAR LCCA ANATYSIS

v
VALVE SIZEZ: 14
VALVE CLASS: 150
ACTUATCR: Roidiy  Was1C — <spSp - M3 K’

UPSTEZAM PRESSURE __ 592 PSIA
NITIAL TEMEIPATURE _3 YO °F
SHUT OFF PRESSURE _* $9,) PSIA

RATIO OF SP. HEAT _ /. Y

COMPRESSIBILITY ,
STEM DIA. /.373 1IN

PACKING TORQUE ‘@31~  IN.LBES.
DIRECTION Pre AUJ

INTTIAL DENSITY .20/  LES/FTS
FilAL PRESSURE _ /Y7 PSIA

MEDIA A~
SEECIFIC GRAVITY ! ;
HYDRODYIAMIC FACTCR
€ 90 DEG /&2 < IN.LES
PSI
GAGE DIA. /2.97Y IN
SEAL TORQUE ___ 1 YS°Y IN.LES

INPUT STATION NO., ¥ TACTORS, ETC.

(See Appendix A)






-

MB o B MOV O Pistia 0% N Tansd Bt e

CONTHO ST S ittt Nt s

VALVUE SIZE=i4 VALVE CLASS=1S0 FLOU=-GAS

UFSIREAR INITIAL INITIAL FINAL SHUT-0FF
FRESSURE DENSIYY=X1042 TENFERATURE FRESSURE PRES3URE
\—— e 0 Jwe P o
HMEDIA RATIOD OF SFECIF1C COMFRESSIDILITY HYORODYNAMIC FACTOR
2 HENT Rt TY 90 —28C
AlR 1.4 1 1 1182 .
STEM GAEE FACHING SEA—
DIA. DIA. TORQUE TORQUE
1.3758 12.974 832 1454 -
: CORRECTED
STATION NO. TYFE OF RESISTANCE OIAMETER=(D) LENGHT=(L) RESISTANCE=~(K) RESISTANCE=(K)
t ENTRANCE— LI o 0TSO0 UT50000
2 VALVE 14,0 0.0 0.860 0.84066
3 STRAIGHT PIPE 14,0 9.0 0.115 0.11571
- " 1IN r S IR% ~—0 Y- 0TI o00
s STRAICHT FPIPE 14.0 3.0 0.03€ 0.03887
é VALVE 14,0 0.0 0,860 0.860686
7 X3 P I RS \-r 4 P T A1 T RAAALA"2
FLOW IN FREFERRED OIRECTION
"CONDITIONS WITH VALVE OFEN
FLOU= 4,445,997 SCFH
PRESSURE DENSITY TEHMPERATURE VELOCITY
1 59.7 0.2010 340.0 457.5
r -7 Twy-1-1-] I0°¢C L2 TX]
3 48,8 0 1734 3N0. S 528.9
4 47.2 0.1499 317.9 538.2
- Nde & Ve aldNw waAue U P Ve o e . - -
é A4,7 0.14636 3313.1 5546.2 . - -
7 37.8 0.1450 298. 4 633.8
e 'S O oTore TTEX ] ToWATY
NOTE: TMERE iS CHOKED FLOW AT STATION 7
CONDITIONS WITH VALVE SHUT .
. VALVE IORQ&E: _‘"3, 101 IN. LBS
W TV T Twe WV I Ja
T . P T, . ., . A
f28 r o SE0, . - LI AL
: q;_...-.;’ . .-.;_." T Cpe e il -.-::-‘.... .y N veoog

RB-2¢






CONDITIONS AS UaILUE CLOSES

ANGLE FLOU OF ACRCSS vaLve Tclosing
——-—0¢ ——uyrmETo SEES 4TIoN

. FRESSURE DENEITY TENMFERATURE VELOCIT
e Lo oo WO wsPTE

2 §3.7 0.1866 330.0 491.7

3 48.8 0.1734 320.8 528.9

bl N e - we dede 7 was e ¥ Do e

3 AS5.1 0.1645 313.8 554,85

] s aa.7 0.1636 31301 §56.2
7 C Y] 0w ST ~yeTy =338

8 14,7 0.0738 227.9 1244.9

—NO] £ THERE=1L—CHONED—FLER—AT—STATI BN~

ANGTE FLouw g DF=RCRUSI=VALYE TTIoTIYg
80 4,645,997 9.13 - 5,848

—p— FRESSURE B Y FEHPERATURE YELQETFY
1 59.7 +2010 340.0 457,58
2 §3.7 0.1866 330.0 491,72
) L L Y- Vealdw wdee? -1 XX
4 43,1 0.1593 309.8 §73.9
) 40.8 0.1534 305.1 594, 4
L) xOTS Vo a® SONTR 2 £- TR

‘ 7 31.8 0.1281 284.0 717.3
8 14.7 0.0738 227.8 1244.9

NOTE: THERE IS CHOKED FLOW AT STATION 7

BEOEIN AN 0} Pa Basbia, AINEMTERAS el

ANGLE FLOW DF ACROSS VALVE Tclosing
70 4,142,038 14,35 - 3,307
. *  PRESSURE DENSITY TENFERATURE VELOCITY
1 59.7 «2010 340.0 407.8
- LT IR AL TS w302
3 40.9 0.1834 | 30S.1 5§33.4
4 39.6 0.150¢ 302.5 544,11
S CYEX-] oo TS reA-I%] So09
. é 37.5 0. 1444 . 297.8 562.8 B
7 . 30.7 0.1251 281.12 655.0
8 T A raeree1-] ey 108

NOTE: THERE 1S CHOKED FLOW AT STATION ?7

.

ANGLE FLOW OP ACROSS VALVE Telosing
)% 3y <0R, - 85 -8erd 387
t FRESSURE DENSITY TEMPERATURE VELOCITY
T 37 2 A% 3WOTO 3T5TS
¢ 2 . §7.2 0.1951 336.0 324.4
* 3 28.5 0.1187 290.3 534.0 -
\ A Oty STy Cafrrs
. S 6.7 0.1132 270.2 560,0
i 6" 26.5 0.1128 269.9 §42.2 .
4 TR 0Tt 00¢ =528 - v29T9
4 R 8 14.7 0.0738 227.8 858.7
190%2 MOTL LIV TR Y S WY WL TP W WS T FEX 7Vt
:?vu. ‘-2$ﬁ g - . .::}%: .
I « et te " N o oY, .
' Ak . --.'.'.':b e o .,.‘.f:_";‘_:. “
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T o

wOwpath S Bu) G0 Pabive, piTw PN BHE Ml

LT *T)
2,338, 508 MO TEG TCTovITY
—————— b O E GO R E N FEMELOnFoarE UE OO LT
1 §9.7 .20:0 340.0 230.2
2 $6.$§ 0.1°€2 323.1 233.1
- oo o "raAA LT oSos worTs
4 20.7 0.0944 251.3 490.0
s 20.1 0.092S 249.3 499.9
-] -\e W Vol wman -t Ve SO e
7 18.3 0.0845 240, 534.6
] 14.7 0.0738 a27.8 626.6
THERE IS CHOKED FLOW AT STATION 2
FLOW OF ACROSS VALVE Tclosing
1,568,965 431.92
PRESSURE ., DENSITY TEMPERATURE VELOCITY
1 §9.7 0.2010 340.0 154.4
- £9-3 or2ceT 3598 542
3 17.4 0.0833 239.0 372,
) 17.2 0.0828 238. 4 374.9
5 CTaas 0 GE2e 2395 37870
6 16.9 0.0818 2372.3 379.4
7 16,2 0.0791 234.2 392.1
© 447 45730 2838 2073
THERE 1S CHOKED FLOUW AT STATION 2
FLOUW DF ACROSS VALVE Tclosing
PEETHT2 +3-88
FRESSURE DENSI? TEHPERATURE VELOCITY
& wieod VemWal wVe WV TNe o
2 59.6 0.2007 339.8 94.3
3 15.7 0.0774 232.1 244.8
N Awe & VeWiia Y R4 _mtode
5 15.5 0.0769 231.6 246.4
6 15.§ 0.0769 231.5 246.6
7 A as VelV/ia/sl —wVe & -wMe w
8 14,7 0.0738 227.8 256.8

RY:

T W T HMLAUDG VH.VE lﬁiuixng
485,258 . 44,45 1,435
—_—  PRESSURE——DBENSEFY——— FENFCRATURE VELBEITY
1 9.7 0.2010 " "340.0 47.7
a §9.4 . ~2009 339.9 A707
3 e 00756 anp o £96:6
H 15.0 0.0749 22901 128.1
.5 14.9 0.0748 229.0 128.2
& 4 PO P 225 ¢ —tag:a
? 14.8 0.0743 3384 139.1
8 1407 0.0738 227.8 130.0
THERE IS CHOKED FLOU AT STATION
A Art
% L
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Fluw
248,337

g
* A4

FRESSURE
§9.7

DENEITY

¢. 2010

-e e -

14,7
14,7

oIEé.x
C.074%

WNO W2 LIt o

14.7

14,7

oTeSRT
0.0743
0.0739

NOTE:

€. 10

—0TU73s

THERE IS CHMOKED FLOW AT STATION 2

NOTE:

A FOSITIVE CLOSING TORQUE INDICATES THAT THE VALVE WILL TEND TO REMAIN OPEN

Wata 536 SSNAEN Fa Pibirat A IIAIF Dsnte Semb d
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o
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CASZ 2R

CONDITION =

NUCLEAR LOCA ANALYSIS

[

VALVE SIZE: /Y

VALVE CLASS: 10

ACTUATOR: _ B tL:y  H72)¢ -SRgo « m apu’

UPSTREAM FRESSURE _ 07,7  PSIA
INITIAL TEMPERATURE 3Y0  °F
SHUT OFF PRESSURE __§9.7 PSIA
RATIO OF SP. HEAT .Y

COMFRESSIZILITY /

STEM DIA. ,. 325 IN.

PACKING TORQUE . g£3¢2  IN.LES.

pIRECTION Lo fe..

INITIAL DENSITY _, 26/ _ LES/FT3

FINAL PRESSURE _ /¢ 2 PSIA

MEDIA _ A~

SFECIFIC GRAVITY /
EYDRGDYNAMIC FACTOR

€ 90 DEG kg™ IN.13S
. 1 PSI
GAGZ DIA. _ > 12.4977 IN
SEZAL TORQUE 1754 IN.LBS

IN2UT STATION NO., K FACTORS, ETC.

(See Appendix A)
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- e s o emm—

—CON MU —S =S PEN CANAteSoo

1)

L LEZ )

"o wypanp u of T Sestsa @

SALVE SITETe VALVE QLRSS FLCW=-CAS
DEI L CAm RITIA "NITIe Sivag SHUT=0FF
SLEIELRE PENZIYY=YITeD TEMESRATURE FRESSURE ;?E’ssf;:g
=<vs = PR b T >
nEDIA RATIC OF - SPECIFIC COMFRESSICILITY HYDRCDYNAMIC FACTOR
TrTHIRT ChTT Ty
AlR 1.4 1 *
- » - THLh AL
DIn. CIA. TORQUE TORQUE
1.378 12.974 832
CORRECTED
STATION HO. TYFE OF RESISTANCE OIAMETER=¢(D) LENGHT=(L) RESISTANCE=(K) RESISTANCE=(K)
T EMTRANCE 0 THeO ‘L 0800 =0 50000
2 VALVE 14.0 0.0 0.860 0.86066
3 STRAJICHT PIPE 14,0 . ?.0 0.115 0.11571
“ For & oLVJ st N VeV Ve ewV IR XANA
] STRAIGHT PIFE 14.0 3.0 0,038 0.038857
é VALVE 14,0 0.0 0.840 0.84066
7 LEXTT IO oo 1TO00 CTRA A A A
FLOW IN PREFERRED OIRECTION
CONDITIONS WITH VALVE OFEN
FLOUR 4,445,997 SCFH
" PRESSURE DENSITY TEMFERATURE VELOCITY
1 $9.7 0.2010 340.0 457.5
- Sae s Us 188 SeVs V RTTe?
3 48. 5 0.1734 320.5 §28.¢9
A 47.2 0.14699 317.¢9 §36.2 .
) TSea U. 685 ST3 O L rR-) -
é AL.T 0.1636 313.1 5§56.2
? 37. 0.1450 298. 4 633.8
- 3 TSe 7 T UTSS rrraT oY
NOTE: THERE IS CHOKED FLOW AT STATION 7 N
CONDITIONS UWITH VALVE SHUT
VALVE TORQUE® 3,102 IN. LGS
el sz i e ey e eae ey
—;—‘—1- . \-r‘q..v‘:«- ) ;'.‘ i} e =8
* 3wy - -







Chty pmosl 4L We 02080g 5 Banrre = ¥

<
*

COINDITIUNS AS UALUE UL dises

- —— — o0 — —— p— o
v

oLz =) o0 ACHIZE WALNE Telezing
— - e . ""'.."f- - . ‘: _»’v""a
VREEIUGE sene Ty TEMFERATURE VELICITY - .
2 £3.° 0. 13se 330.0 asy. > . .
3 48.3 C.1734 320.¢ 528.9 .
- - B LR e £3g-a
£ 48,2 0.2345 313.3 584.5 . .
& ha,?7 C. 1823 313.¢ £58.2
g rrea— - —2veTe T3
8 14.7 0.0738 27.8 1244, 9
—NO Ve e 8 AN e B A TS AT IO
—"ARULE reow DF—RTNUSSTVALYE 1223223111
g0 4,469,862 11.29 - 6,514
e 2T 1a1 (o2 Turwan TERf-CanrTURE S ELDALFY
1 §9.7 0.2010 340.0 440,191
2 S§4.3 0.1880 321.0 4469.3
- N7 e T Me el O e e W wM e ¥
4 48,5 0.1733 320.4 507.6
S 46.4 0,148S 316.8 521.2
- RI-T3a] Ve eawwW wotwe w —ah e -
? 35.1 . 0.1377 292, 642.2
- 8 14.7 0,0738 227.3 11972.2?
. ‘ NOTE: THERE IS CHOKED FLOW AT STATION 7
ANCLE FLOY OF . ACROSS VALVE Tclosing .
7¢ 3,982,860 20.581 - 3,954
PRESSURE DENSITY TEHPERATURE VELOCITY
. 1 59.7 0.2010 ,340.0 392.1
- e wehlas s - Nadow
3 2.2 »1827 . T2 430.7
A S81.4 0.1807 335.8 434.3
T Ve - we ot s e rrrxy = AN » w
. é 80.1 0.1274 323.4 440.3 .
7 2.6 0.1217 278.2 847,232 .
2 T— oToNe eyl TEDTE
NOTE: THERE IS CHOKED FLOW AT STATION & ° h
L
ANGLE ' FLOW OF ACROSS VALVE . Teloting
U ey ey S COTRA v O 4%
: PRESSURE DENELITY . TEMPERATURE VELOCITY
- :Yol- T WemwWeéw AS'VV:V :V:oo
{ « 57.6 0.1940 336.5 309.0 ° 4
3 §5:7 0.1914 333.4 316.3
‘ x o Tl NI RAL] —oaTe —Irree
. . s 54.8 0.1892 331.8 318.¢9
v 6 54,7 0.1890 331.7 "318.9
7 -t = —oTeY Y rT-T-TR" ~resw:
. 8 14,7 0.0738 227.8 822.1 .
L¥TE ) —
:r ., "":-.:-v . RS 2 « et -
S - INCE ERIE I S ' "
[} .:;.? P . re . Pt ve * .. ‘t

.
.
.
.
-
a
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- e gNTE O e T

LI TP T Y

Pe el gt

0 e RN S
el b 1o arp i -y 3 s A ik~ y
: e RS Tyn, A eI
2 £3.a p,1e0€ 338, 3 5=
T TRy ] ToeTsl IITT ey
a 87, ¢.1988 334.4 230.4
3 82.3 0.31552 338.1 230.4
h— o) O N T I Forg og
7 18.1 ¢. 0859 c42. 82s.8
2 14,7 2.0738 227.8 613.2
NOTE: 1S CHOKED FLOW AT STATION 4
ANCLE FLCU DF ACRESS VALVE Telosing
40 1,851,568 42.
FRESSURE DENSITY TEMPERATURE VELOCITY
1 $9.7 .2010 340.0 152,
4 SV < Ueaole T3 R TSI
3 §8.8 0.1990 338.46 183.9
4 s8.8 2.19€9 338.8 1583.9
S 587 Us 5787 338% % TEITY
[ §8.7 0.1986 338.4 183.9
7 16.1 0,0790 234.1 388.3
B % 7 VeVeoC —ase S Hioe,
NCTE: THERE IS CHOKED FLOW AT STATION 6
ANGLE FLOW DF ACROSS VALVE Teclosing
LY A TTRY A TRTTS
PRESSJI'E PENS.ITY YEMPELATURE "ELOCITY
T 2 O A I ryy SHOTC S
2 59.6 0.2007 339.8 94,3
3 59, 4 0.2003 339.5 94,5
L] L3 e TS STTT e
S §9.3 0.2002 339.4 94,8
é 59.3 « 2002, 339. 4 94.5
7 ST CoaIE-n =3¢ =503
8 14.7 0,0738 227.8 256.8
N T THERE— IS CHCR e oot TS TATION—S
RNCCE oo DF—RCRTSS—vRTYe TetosTny
20 482,544 44,78
FRESIVRE CENS T FEMECRATUE VELEOETY
1 59.7 0.2029 340.0 47.5
2 59.46 . 2009 339.9 47.5
S 59 o260 229+6 “?5
4 5%9.4 0.2008 339.8 47,5
s 59.4 0.2008 339.8 47.5
] 9y oTeets 3292 475
7 14,8 0.0743 228.3 128. 4
8 14.7 0.0738 327.8 129.3
NOTE: THERE IS CHOKED FLOW AT STATION 4
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. .. Lt ends iAeee catturs
B PRI . it tomel T
~egequac 2EegIty TExEERATURE VELRSITY
H £2,7 2.0012 340, 0 4.0
- ---l‘-".\ l-—-—-‘°-q o et P _::A. I : ..
1 ¥, 8 dLane 3130, - 24,0
" e, d.anne 539.¢ ':'4.0
& g0, 0.2009 339.9 24.0
' h 14,7 0.873¢9 227.9 88.2
— e I aciars LRI 2230 ST
NOTE. THERE 1S CHUORRD FLOW ~T STATION §é
NOTE: A POSITIVE CLOSING TORQUE INDICATES THAT THE VALVE UWILL TEND TO REMAIN OFEN
.
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CASZ - A

CONDITION -

NUCLEAR LOCA ANALYSIS

(¥}

VALVE SIZE: 12

VALVE CLASS: /30

ACTUATOR: __ gty M J21 0, S gh - H1HY)

UPSTREAM PRESSURE __ Y"4,7 PSIA
INITIAL TEMPERATURE 390  °F
SHUT OFF PRESSURE _ §4. 7  PSIA
RATIO OF SP. HEAT 4,
COMPRESSIBILITY /

STEM DIA. 1,25 IN.
PACKING TORQUE 725 IN.LRBS.

pixecrioN o Lo AL

INITIAL DENSITY _,20)  LBS/FT°

FINAL PRESSURE _ , v, 7 PSIA

MEDIA AN~ >
SPECIFIC GRAVITY /
HYDRODYNAMIC FACTOR
@ 90 DEG 2¢/ IN.I3S
PSI
GAGE DIA. ). 203 IN
SEAL TORQUE __//83 IN.LBS

INPUT STATION NO., K FACTORS, ETC.

(See Appendix A)

6385






- CONTROL_SYSTEM-ANALYSIS Cave 3£

VALVE SIZE=12 VALVE CLASS=150 FLOU-CAS
UPRTRIAM INITIAL INTTIaL  ~ ~FinaL SKUT-OFF
FRESSUAE DENSIYY-X:012 TENFERATURE FRESSURE FRESSURE
§e.7 bl R -1 S €7 SRR L -_—
i HEDIA RATIO OF SFECIFIC COMFRESSIGILITY HYDRODYNAMIC FACTOR
. SP. HEAT . CRAVITY _ - 220.0EG.
ALK 1.4 1 1 761 -
STENM GAGE" | | LACKINC __ __  SEAL __ . — -
DIA. DIA. TORQUE TORQUE
1.28 11.703 756 1183
. . CORRECTED
STATION NO. TYFE OF RESISTANCE OIAHETER=(D) LENCTH=(L) RESISTANCE= (1) RESISTANCE=(H)
1 ENTRANCE ., .. .. 12,0 9.0 0, 5Q9, 0,.50Q00 .
. 2 STRAIGHT FIPE 12, 6.7 0.101 0.101858
3 FIFE GEND 12, 0.0 0.160 0.16000
4 , < STRAIGHT EIFE . 12.0 4,2 Q.073. 0,0214Q
s VALVE 12, 0.0 0.789 0.75903
é STRAIGHT FIFE 12.0 11.0 0.16S 0.316500
7 VALVE 12.Q 9.0 9.259. 0,75903. —
8 EXIT : 12,0 0.0 1.000 1.00000
e = —FLOV_IN_EREFERRED_OIRECTION
CONDITIONS WITH VALVE OFENM
e e = F LOWE 3, 394,870 SCFH
FRESSURE DENSITY TENFERATURE VELOCITY
I SR -1 0 4 9.2010 340,00 455.0
2 £3.8 0.1866 330.0 489, 0 - . -
3 . 2.6 0.1838 328.0 495.7 o
L R ——.-1 « P 0,179Q 324, 4 S08.1
[ 50.0 0.1771 323.2 513.4
é 45,1 0.1646 313.9 851.2 R
7 e A2.9. 0.1587 10%.4 §720,2 -
8 3.8 0.1423 266.0 642. 4 R
14 14.7 0.0738 . 227.8 . 1238.1 *

'NOTE: "THERE IS CHOIEG FLOW AT STATION @

(SR CONQITIONS WITH VALVE SHUT
{ VALVE TORQUE= 2,542 IN. LGS
OELTA FPw45.00 PSI =

» ! ller o mo cumma

/

. -3¢






-

-

CONDITIONS aAS vaAaLVE CLOsSEg

ANGLE FLCY OF ACROSS VALVE Tclosing
§Q 3,354,870 4.85 - 2,295
PRESSURE CENSITY TERFERATURE VELOCITY
1 s$¢.7 0.2810 340.0 455,0
2 €3.2 .. .0.1868 330,00, o 489,0. -
3 £2.8 0.1636 326.0 495,72
4 0.7 0.17990 , 324.46 S08.1
[ 5¢.0 _.0.1771 323.2 512.4 .
é 45,4 “0.1646 313.9 §51.2
7 42,9 0.1587 309.4 §70.2
8 J6.8 0.1423_, 29¢. 0 642, 4 -
9 14.7 0.0738 2278 238, 1
NOTE: THERE IS CHOKED _FLOW_AT_STATION 8 .
ANGLE FLOW ..._.._.OE.ACROSS VALYE Iclosing
80 3,301,609 - 2,796
. Pssssuns___psusU____gnpzse_yne___gg,ocUY
1 59.7 0.2010 442,5
2 54,3 0.1880 331 o 471.8
3 - .53.3 ____9.38S5 329,323 476,9
4 Si. 0.1812 326.2 487, 4
[3 51.0 0.1797 325.1 490.1
6 . 43.5_ _._0,1604 310, 4 549,3
7 41,4 0.1549 306.3 547.0
8 35.4 0.1385 92,9 641.8
L 9 34,7 0.4738 anz2.8 1204,
NOTE: THERE IS CHOKED FLOW AT STATION 8
ANGLE TLoW OF ACROSS VALVE Tclosing
- . 70 _....3,079,889. 13,44 - 1,428
FRESSURE ODENSITY TEMFERATURE . VELOCITY
el e 59,7 0.2010 340, 0 A1D. 2
2 §5.2 0.1900 » 332.4 435.5
3 S4.4 0.1881 331.1 439.0
U | £3.0 0. 31842° 328,27 444, 1
[ 2.8 0.1834 327.7 448,85
4 39.0 0.1485 301.2 §54.0
T 37.2 0.1435 2974 S21,3
8 31.3 0.1267 282.7 646.8
9 14,7 0.0732 227.0 1111.7
ANGLE FLOU DF ACROSS VALVE Tclosing
e =ab0 2,443,352 27,43 = 80
PREesuRE DENSITY. TEMFERATURE VELOCITY:
————— 1 89.2 ‘0.2010 X40.0 2.4
2 57.0 0.1946 335.6 337.5
3 56.7 0.1937 335.0 338.4 .
_______ 4 §S.9 0.1919 I33.8 341.0
[ §5.8. 0.1918 333.5 341.0
6 28.3 0.1181 274.9 §57.1
7 22,0 0.1342 22012 g2%.9
8 23.5 0.1032 260.5 637,2
? © 14,7 0.0738 227.8 891.1

1]
»
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NOTE: THERE 1S CHOLED FLOW AT STATION §

@3 % e m——

»

ANGLE FLOW DF ACROSS VALVE Telosing
IR 1,811,021 . 36.84 T5¢
FRCSSURE DENSITY TERFESATURE VELOCITY
1 €. 7 <2030 340.9 242.5
2 £8. 4 QulSE0 Lo TIPS e e 24T . — .
3 58.3 0.1977 33,7 24507 -_—
a 58.1 0.1572 337.4 245.7
3 58.0 0.1970 3372 o 245,27
» 21.2 .285¢ 262§ 506.3
7 20.5 0.0937 2£0.5 §20.4
8 16.8 0.¢3€1 244,85, ~_553.2
9 14,7 0.0738 227.8 660.5
NOTE: THERE 1S CHOKED FLOW AT_STATION.S_.
ANCLE FLOW . ... DF_ACROSS_VALVE Telacing
. 40 1,220,686 41,65 1,084
PRESSURE , _DENSITY_______ TEMPERATUBE VELDGXIY
1 §9.7 0.2010 340.0 163.6
2 §9.2 0.2000 3329.3 164,0
3. 5.2 ._...-0.199€ 339.2 144.0.
4 59.1 0.1996 329.0 164.0
5 §9.1 0.1995 339.0 164.0
& . 704 L 0.0834, 219,20 938
7 17.1 | 0.0225 238, 1 398.3
8 16.3 0.0798 235.0 411.8
- R T 0.9238 2028 448,20
NOTE: THERE IS CHOKED FLOW AT STATION §
¢NGLE Al.ou CPF ACROSS VALVE Tclowing
30 .....747,552 43.82 1,12 -
PRESSURE  DENSITY TEMPERATURE VELOCITY
. w1 e 5507 . .2010 _340,0 100,3
2 $9.5 0.2007 339.8 100.1
3 59.5 0.2006 339.7 100.1
- meem H e 89 50,2004 339.7 100.1
[ $9.5 0.2005 339.7 100.1
6 15.7 0.0774 232.1 260.0
SR A 15. 6 0.072721 231,27 2611
8 15.3 0.0760 . 230.4 264.8
9 14,7 . 0.0738 227.8 222.5 .
NOTE: THERE 1S CHOKED FLOW AT STATION §
ANGLE FLOW OF ACROSS VALVE Tclosing
20 378, 486 44,83 1,202
FRESSURE ~ DENSITY TERFERATURE VELOCITY
1 §9.7 0.2010 340.0 50.7
2 59..4& . 2009 339.9 _50.7
3 59.6 . . 0.2005 . 339.9 50.7
4 £9.6 .2008 339.9 50.7
_ s £9.6 0.2008 3399 50,7
6 15.0 0.0750 229.2 135.9
7 14.9 0.0749 229.1 136.0
coeore . 2B 14.8 0.0744 228.4 137.0 .
M »
R-3%






N ° 14.7

NCTEL TRESE IS JUCKED FLCY AT STATION

0.073S

an= 138.9

=F . . mmse e —

ARSLE FLCU . =.-CF ACROSS vALVE .. ..., Tclaesung -
'R 101, 3ew 4a, 50 | 206
CRESSURE CENSITY, __ __ _ IEMFERATUAE . VELegItY —
' H £¢.7 0.2010 340,0 25.6
Yo 2 . §%.8 0.200% 339.5 25,6
3 ¢ 5¢.6 LL0.3008 3399 35,6 -
] 5¢.4 0.200¢% 39.¢ 25.0
s £%.6 0.200¢ 33¢.¢ 28.6
é 14,7 0,674y 271 49§ -
7 14.7 0.0741 , 228.12 6%.5
8 14.7 0.0740 227.9 69.4
-] 14,7 .0.0738 2n7.8 42,2 -
NOTE: THERE 1S CHOKED FLOW AT STATION 5§
NOTE: A FPOSITIVE CLOSING TORQUE INDICATES THAT THE VALVE WILL TEND TO REMAIN OPEN
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CASZ =3

" CONDITION _ 2

NUCLEAR I0CA ANALYSIS

124

VALVE SIZE: /7

VALVE CLASS: 150

ACTUATOR: _ BefLly M 721¢ -sn%D « MIH W

UPSTREAM PRESSURE $7.72 PSIA
INITIAL TEMPERATURE __ 340 °F
SHUT OFF PRESSURE 39.7 PSIA

RATIO OF SP. HEAT ;Y
COMPRESSIBILITY /

ST=M DIA. li2 5 IN.

PACKING TORQUE ‘25( IN.LBS.

DIRECTION Pordesred

INITIAL DENSITY _ .20/ _ LES/FT>

FINAL PRESSURE _ J¢ 7 PSIA
MEDIA 4 2 - )
SPECIFIC GRAVITY /

HYDRODYNAMIC FACTOR

€ 90 DEG 94/ IN.LES
PSI
GAGE DIA. 14203 IN

SEAL TORQUZ 118% IN.13S

INPUT STATION NO., K FACTORS, ETC.

(See Appendix A)






CONTROL SYSTEM ANALYSIS

- Case 38
‘VALVE SITE=1Z VALVE CLASS®150 FLOW-GAS
UPSTREAN INTTIAL . INITIAL_ | FINaL_ | SHUT=0FF
FRESSURE DENSIYI1=X1042 TEMPERATURE FRESSURE FRESSURE
§¥.7 20.1 340 14.7 §9.7
HEDIA RaTIOOF ~~— SFECIFIC OMFRESSIHILITY WYCROOYNAHIC FACTOR =
SF. HEAT CRAVITY €90 DEC -
AlR 1.4 __.. 1 1 761 .
STEM CAGE FACKING SEAL :
OIA. 0Ia. . ..IORQUE TOROUE
1.25 11.703 756 1183 -
e em e v rmn m—— CORRECIED __
STATION NO. TYPE OF RESISTANCE OIAHETER=(D) LENGTH-(L) RESISTANCE=(K) RESISTANCE=- (1}
1 ENTRANCE 12, 0.0 0.500 0.50000
2 STRAICHT EIFE..... 12,0, £.2 0.1Q1 0.12155
3 FIFE BEND 12, 0.0 0.160 0.14000 R
4 STRAIGHT PIFE 12.0 4.7 0.071 0.07140 -
£ . -.—-VALVE, 12.9 0.0 0,259 0,75903
s STRAICHT FIFE 12, 11.0 0.165 0.16500
7 VALVE 12.0 0.0 0.759 0.75903
8 . .. EXIT 32,9 2.9 1,000 1.900000
FLOY IN PREFERRED OIRECTION
) - CONDITIONS UITH VALVE OFEN
FLOW= 3,394,870 SCFH )
YT TUPRESSURE  DENSITY TEMFERATURE VELOCITY :
1 59.7 .2010 340.0 - 455.0 .
——2 $3.8.... 0.1866 330.0 489, 0
3 §2.4 0.1838 328.0 495.7
4 50.7 0.1790 324.6 508.1 . . .
. S e e 50, 0.2 0.1221 i Sk Pl S12.4 - -
6 45.1 0.1646 313.9 §51.2
? 42, 0.1587 309. 4 §70.2 : ,
. 8 . 36.8 . [o] 1&2; 204, 0 L4224
9 14.7 0.0738 227.8 1238.1
3
NOTE: _IHERE IS, . CHQHEQ _FLOW _AY STATION 8
CONDITIONS WITHK VALVE SHUT .
— VALVE_TORQUE= __ 2,542 IN, LBS .
DELTA F=45.00 FSI .







P

C:CJB(C)I:T‘I(D?QEB AS VALUVE

cLoses
ANGLE FLOW OF ACROSS VALVE Tclosing
§Q - 3,354,870 6,909 - 2,82
PRESSURE CENSITY TEMFERATURE VELOCITY
1 s§.7 0.2010 340,90 455,0
2 €3.8 v 0.1860 e =330.0 . _ 46S.0...._ — ——
3 2.4 0.18636 328.0 495.7
4 50.7 0.1750 324.4 $06.1
s §0.0 . o 0177y e 32302 5124 —
é 45,1 0.1646 313.¢9 §61.2
7 “2, 9 0.1587 30F.4 £70.2
8 36.8 . 0.1423 n2é.9. 642,4
9 14.7 0.0738 227.8 1238.1
NOTE: THERE 1S CHOKED FLOW AT STATION_8 -
ANGLE FLOW . ... DF_ACROSS_VALVE. —Jclosicg
80 + 285, 444 9.64 - 3,408
PRESSURE . DENSITY. . IFMFEEATURE VELOCITY
1 $9.7 0.2010 340.0 440.3
2 $4.3 0.1880 331.0 469.5
3 §3.4 ...0.1856 320.3 424, &
4 51.6 0.1813 326.2 485.0
[ St.1 0.1798 3258.2 487.7
6 e b6.7.. 0.1487. 17,0 £19.7
7 44,8 0.1638 313.3 §34.0
8 35.1 0.1378 292.2 642.2
esP e —matde2 2.0233 207.8 1198, 2
NOTE: THERE IS CHOKED FLOW AT STATION @ . .
ANGLE  ° FLOW DF ACROSS VALVE Tclosing
.70 .._3,001,5S85 12,11 = 2,004
PRESSURE DENSITY TEMPERATURE VELOCITY R
I §9.7 22010 340,0 402.3
2 8E.4 0.1906 332.8° 423.3
3 54.4 . 0.1887 331.5 426,7 "
b 53.3 0.1854 329,27 433, &
[ s2.9 0.1845 328.5 434.7
6 49,8 0.1760 322.4 455.6
2 48.32 Q. 1728 319.8 463. 8
8 30.9 0.12358 281.6 643, 9
9 14.7 0.0738 227.8 1094.7
NOTE: THERE IS CHOKED FLOW AT STATION 7
ANGLE - FLOW DF ACROSS VALVE Tclosing
&0 2,354, 692 30.96 - 144 ’
FPRESSURE DENSITY TENFERATURE VELOCITY ) >
1 §9.7 0.2010 340.0 315.6 ! A
2 §2.2 0.1951 L3350 324.4
3 56,9 0.1943 335. 4 325.3 .
4 56.3 0.1929 334.4 326,79
S 56.2 0.1928 334.1 326.9 .
6 $4.3 0.1880 331.0 334.8
7 53,6 0.1862 329.7 337.5 «
.8 22,6 0,1006 257.8 £20.0







—~

[-) 14,7 0.0738 227.8 858.8
NOTE: THERE IS CHONED FLOW AT STATION T -
ANGLE FLOV .or <OF ACROSE_VALVE . _Telacaing
§0 1, 7«22 38.14 783 )
FRCSSURE DENSITY . e JENMCERSTURE ___ URLQCITY — -
1 5¢.7 0.2019 340.0 237.8
2 £8.5 0.1961 338.0 240.8
3 $8.3, ..0.1976_, 337.8 340.8 o
4 $6.1 0.1973 337°8 340.8
(1 §8.0 0.1971 337.3 240.8
& $7.1 _ 0.1547 335.2____. 243,27 -
7 $6.7 0.193¢% 335.1 244.3 . ‘
8 16.6 0.0875 243.8 546.0 .
9 14.7 . 0.0738, —nZe8 42,1
NOTE: THERE 1S CHOMED FLOW AT STATION 7
ANCLE FLOU OF ACROSS VALVE Tclosing .
40, ... 1,212,886, 42,12 082
PRESSURE OENSITY TEMPERATURE VELOCITY
1, - 59¢7 e 202010 340,9 142,85
2 $9.2 +2000 339.3 162.9
3 $9.2 0.1998 339.2 162,
. 4  _.._.59.% 041996, 339.1 142, 9 : :
s 59.1 0.1995 339.0 162.9
é $8.46 0.1984 333.3 163.8 .
. _.7. $8.5 9,1982 338,14 15638 :
8 16.3 0.0797 234.9 409.4
¢ 14.7 0:0738: 227.8 442, i
NOTE. THERE 1S “HONED FLOW AT STATION 7 _
ANGLE FLOW OF ACROSS VALVE Tclosing
30 748,860 44,00 1,173 .
PRESSURE OENSITY TEHFERATURE VELOCITY .
1 £9.7 .2010 340.0 100.3 )
.o 59.5 L2007 329.8 _100.3
3 59.5 . 2006 339.7 100.3
4 §9.5 0.2006 339.7 100.3
- S, 59.5 22008 339.2 100.3 :
6 $9.3 .2001 339. 4 100.5
7 59.3 0.2000 339.3 100.5
R, - 15.3 0,97249Q 230, 4 2466,3 >
; 9 14,7 0.0738 227.8 273.1
—.. NOTE: _THERE_JIS.CHOKEQ_FLOW_AT STATION 7
ANGLE FLaY PP _ACENSS UALYE Telosing
20 377,022 44,75 1,203
PRESSURE DENSIXTY _ ___ YENFERATURE _ VELOCITY
1 $9.7 0.2010 340.0 50.5
2 59.4 0.2009 339.9 §0.8
3 [{- 31 (o Jhals]o} ] Ixe.° £0. 8
4 59.6 .2008 339.9 §0.5
[ 59.4 0.2008 339.9 50.5
e e mamd ea £9.46 0.2002 1z .8 £0.95
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7 8%.6
[ 14.8
[ 4,7

NOTC: THERE 1€ CHOMED FLCU AT STATION 7

ANGLE cLow
e 1€4, 000

FRESSURE
8¢.7
§¢.6
9.6
§¢.8
59.6
59.6
9.6
14.7
14.7

VOGN

0.2007 50.5
9.0%wd 2609 135.5
0.0738 22,8, v e L3Z.S -—
OF ACRQSZ vaLVE Tclosing
I V- . Jee —_——
DENSITY TENMFERATURE VELOCITY
uee 022010 340.0 25.5
0.200% 335.9 25,8
0.200% 33%.9 25.5
v e e 90,2000 339.9 25,5 —
<2009 339.9 2s.5
.2009 339.9 28,5
v = 002009 _., 339.9. 25.5
0.0740 227.9 69.3
0.0738 227.8 &9.5

NOTE: THERE IS CHOKED FLOW «7 STATION 7

NOTE: A FOSITIVE CLOSING TORQUE INGICATES THAT THC VALVE WILL TEND TO REMAIN

OFEN

-  ememier wa
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NUCLEAS

casz =

CONZITION pd

TS

-t

AT

ALVE SIZ=: /7

YALVE CLASS:” /0

aczuaToR: _ Bl Y77/ C -SHKD « p3H Y

UPSTREAM PRESSURE §7.2 PSIA
INITIAL TERMPERATURE __ 340 °
SHU? OFF PRISSURZ __3J 2,2 PSIA

RATIO OF SP. HEAT __ ) X4
CCMPREZSSIZILITY /

ST=Y DIA, .2 I,

PACKIRG TORQUE 2 5 £ IN.LES.

DIRECTION Lo Lol

" INITIAL DENSITY _ ,2o0/ _ LES/F®S

FINAL PRESSURE _ J¥ 7 PSIA

MEOIA Ay -
SPECIFIC GRAVITY !
* HYDRODYNAMIC FACTCR
€ 90 DEG ¢/ IN.IES
" rSI
GAG;': DIA., - 1,726% . IN
- SZAL- TORQUE 118 oV . LBS

INPUT ST TION NO., K FACTCRS, ETC.

(See Appendix A)






s Ur\%‘ﬂmﬂm—nt\)ﬁwb > r—

.

BAWE SITERLD VaLyve CLAYST18D FLOU-CAS
vl-lay INTTIAL s INAL SHUT-0FF
DENCIVY=N10eT TERCERATURE FRESERE FEESSYRE
-—ve w -t P T X) —-ie s
,
RATIO OF SPECIFIC COMPRESSIMILITY HYDRODYNAHMIC FACTCR -
e —mrrrt SRR e —EC
AIR 1.4 1 1 763
SFSe BNES LA or T L) 2Nt
DIA. Dia. TORQUE TORQUE
1.25 11,703 756 1183
. CORRECTED
STATION MO, TYFE OF SESISTANCE DIAMETER~(D) LENGHT=(L) RESISTANCE=(K) « RESISTANCE=(K)
'y Ert e e Y TRY L°T2% 00 T SOTOT
2 VALVE 12. 0.0 0.759 0.75903
3 STRAIGHT PIPE 2. 11.0 0.14S 0.14500
v ir-xa I TA oee Ly LR A
S EXIT 12, 0.0 1.000 1.00900
g 12 T L T U AR TR A
CONDITIONS WITH VALVE OFEN N
1 S eT-L T Y~P U T R A1 11
FRESSURE CENSITY TEMPERATURE VELOCITY
& -end VemWVew - AVe W Hide N
2 £3.3 0.188S 329.2 509. 4
3 48,8 0.17232 320. 4 545. 4
Ll W & Ve awr w wowe o -l e e
s 40.2 0.1516 '303. 6 424.9
é 14.7 0.0738 <27.8 1282, -

T T T P e N T Y TR 1Y

NOTE: THERE IS CHOKED FLOW AT STATION S

" .

wwite o § .U,l: h:‘lh \I!l--: -wlow s
VALVE TORQUE= 2,542 IN. LBS
CELTA P=45.00 PSI

{ . >
.
-
.
. . .
H >
.
te.
-
v
L
.
M— 7y > 19, 3 4
, i — o : L
3 - ¥ - . DR .
'.é. . g Ty . =3 PR .. . - s e
S -2 N A (S L
. s - L3

S

B4 _ ' ~






CUONRDRITLIONS AS

CAlLLE

CLLUSES

0F NCEOSS VALVE

Te
aSzating

. B4

ANCLE el CES
- ——— el e — s 3 LIS Len L Sr3&s -=
SRESTVRY 2ENSITY TEAFLSSTURE VELOCITY
< ] wrzetT e T —
2 §3.3 0. 1855 329.2 500, 4
’ 3 . 48.5 0.1732 320.4 §45. 4
bt Art-t33 34475 fxira
s 40.2 0.1516 303.0, 624,9
s 14.7 ¢.0738 227.8 1282,7
NOTE: THERE IS CHOKED FLOW AT STATICN §
ANGLE FLOW DF ACROSS VALVE Tclosing )
80 3,517,149 11.89 - 4,100
PRESSURE DENSITY TEMPERATURE VELOCITY
1 59.7 0.20:0 340.0 421.4
- e w We o www wane ® am R
3 48.S 0.1222 320, 4 545.4
4 A6.1 0.1673 315.9 563.2
H - " We = "I T YA LR POOTE
: 6 14.7 0.0738 227.8 1282.7
; 0 EE L Em S B BUE S C e P S I T L O
; Hilvew T W HOLAVeD VhaVie taeUadiily
2 3,099,087 18. 46 - 2,138
{ fEOERE AEMD LT FEREC LA IRE: VELAB LY
: 1 §9.7 0.7010 340.0 .415.3
: 2 55.0 0.:394 3322 - 439.4
3 3 St CEETIT 3ot Ao
H 4 50.0 0.1773 323.3 469.0
s 3.6 0.1276 283.4 653.9
~ & Ve o \:'o_\lc - —nd o ..:---
NOTE: THERE IS CHOKED FLOW AT STATION §
, ANGLE FLOW DF ACROSS VALVE Telosing
UV _':?\-' .-: wh e i X=X
! . PRESSURE DENSITY TEMPERATURE VELOCITY
ry £ ety SWoTY ry PR
. 2 §7.2 0.1750 335.9 330.1
3 §5.3 0.1904 332, 338.1
. - e~ Vo ewistd w4 et —wlue O
. s 23.0 €.1018 2€9.0 + 433.8
¢ 4 14,7 0.0738 237.8 873.9 .
. NOTE: THERE IS CHOKED FLOW AT STATION 4
- ANGLE FLOU DP ACROSS VALVE Tclosing ‘
50 1,788,061 38.44 751
: PRESSURE DENSITY TEMFPERATURE VELOCITY .
e 1 §9.7 .2010 340.0 239.6
tvo2 a - =
: ! T . . .e q.- . e R ppdl . . R “ - -~
1, ", L T et 680 . I I PR I
(% . siewen . . RS e - o " LI a2k, eees 4 .
. . LI BQe 4 .






Mt S AR Te 4o PEPrezaL BP PR Aviuad

mEGLY o “F RCRCCETRCTYT 12-99-12 317
ag 1,214,135 42,37 1,059
- - QEou e Lot uar ar vt TLutrronInne ST Tee s b
: §9.7 ©.2010 340.0 162.7
2 §9.2 .2000 379.3 163.1
3 TR e 34T TN T
4 58.7 . 0.1987 338.4 164.0
s 15.3 0.0797 234.9 409.9
s T Ve we oo ——r e S AN e &
NOTE: THEKE IS CHOKED FLOW AT STATION 4
ANGLE FLOU " DPF ACROSS VALVE Telosing
3¢ 2co,308 oo Sy
PRESSURE DENSITY TEMFERATURE VELOCITY )
- 59.7 \-.:-W S'VV-V AVYe
2 £9.5 0.2007 339.8 100.4
3 59.4 0.2003 339.¢ 100.8
4 §93 AT I ToTe
1 15.3 0.0740 230.4 265.9
6 14,7 0.0738 227.8 273.9
NOTE: THERE 1S CHOKED FLOW AT STATION 4
ANGLE FLOV OF ACROSS VALVE TJelosing .
20 377,992 44,76 1,203 .
] PRESSURE DENSITY TEMPERATURE 'VELOCITY
1 59,7 .2010 340.0 50.46
- AR Ve w7 -l e d -
. 3 §9.6 .2008 339.8 50.4 )
4 §9.4 0.2008 339.8 50.6
-~ S VeW/i NS ——te ¥ dwide &
rt 14.7 0.0728 2237.¢ 137.8
NOFET—FHERE~1O-CHENES Pttt AT L B4
HK‘CLE ?hcl" Wi Neinnwwded VHLVY lc‘xuban
. 10 191,090 44,94 1,209
FRESSURE BENS L FEMPEFATURE VELOEITY
. 1 59.7 0.201¢ 340.0 35.4
N 2 §9.4 0.2009 339.9 25.4 . i
"~ CAE RS Ve mbWw wwde ¥ - W
) 4 59.4 0.2009 339.9 25.8
. 5 14.7 © 0.0740 227.9 69.5 . ]
s - veT Ve Wi wid —and o o Wie Wt
- _NOTE: THERE IS CHOKED FLOW AT STATION 4 )
~ NOTE: A POSITIVE CLOSING TORQUE INDICATES THAT THE VALVE WILL TEND TO REMAIN OPEN
. T X _."". o s b o= ."i.’ .e "u-- R
L:;t . .:&::., RPN 5 B TR '-13.:€~:§;1,

B







CASE YA

CONDITICN _ =~

NUCLZAR 10CA ANALYSIS

VALVE SIZ=Z: Y
VALVE CLASS: 150
ACTUATCR: A4l L7221l -SSRSO ~ M3 By

UPSTREAM PRESSURE __ 47 PSIA IFITIAL DENSITY _ 20!  L3S/FTS
INITIAL TSFERATURE _340 °F FINAL PRESSURE _ /Y, 7 PSIA
SEUT OFF 59.7 PSIA ' VEDIA _ Ay~

2]}
1

RESSUR

RATIO OF SP. Z=AT LY SPECITIC GRAVITY / 3
COIPRESEIZILITY / EIDR0DYLAMIC TACTOR

€ 90 D=G _7z/ N LES

7SI

TEM DIA. 1,25 N, GAGZ DIA. )),703 - i
PACZING TORQUE 25¢ . IA.1=S. SEAL TORQUE 1/§3 IN.iES

DIRZCTION Pl .t

INPUT STATION 0., ¥ FTACTORS,. =TC.

(See Apzendix A)

8- 44 -






- CONTROL_SysTEH _ANALYSTIS

VALVE SIZE=12 VALUE CLASSE1SO FLOU=CAS .
g UFSTACAR INITIAL INTTAU ™ T TFIRAC T SAUT-OFF -
FRESSURE CEN3IYY-N1D2 TERFERATURE FRESSURE FRESSURE -
s§.7 0.1 RN O S TS S5l : SR
REDIA RATIO OF SFECIFIC CONPRESSIGILITY HYDRODYNAHIC FACTOR
( SF. HEAT __ _GRAVITY ____ 290, DEC .
AIR 1.4 H -1 761 )
STEN CAGE . FACKING _____  sgal - ——————— . -
0. 0IA. TORQUE “TORQUE ‘
1.28 11.703 756 1183
CORRECITED
STATION NO. TYFE OF RESISTANCE OIAHETER=-(D) LENGTH-(L) | RESISTANCE=(K) . RESISTANCE=(K)
1 ENTRANCE JR T - M 0.0 9,500 0. 50000
2 STRAICHT PIPE 12,0 9.0 0.13S 0.13500
3 PIFE GEND 2.0 0.0 0.160 0.14000 )
4 . STRAICHT FIFE. 12,0 3.2 0,054 0. 05655
s VALVE 12, 0.0 0.759 0.75903
6 STRAICHT FIPE 12.0 9.0 0,135 0.13500
? FIFE BEND_. 12.9 0.0 0.140 0.16000
8 STRAIGHT FIPE 12, 4.0 0.060 0. 06000
9 VALVE 12, 0.0 0.759 0.75903
10 L EXIT . 12, 0.0 1.000 1.00000 .
FLOW IN PREFERRED DIRECTION
. .
) ) CONDITIONS WITH VALVE OFEN
FLOW= 3,331,783 SCFH . . . .
tT T PRESSURE DENSITY TERFERATURE VELOCITY :
1 59.7 . 0:2010 340 0 446.5 . . .
2 __54.1__ ' 0.187% 330.7 477, 4 . -
3 52, 0. 1841 328.2 485.2
‘ 4 §1.0 0.1796 325.0 495.9 . .
RS - J—— - T 0.1784 324, 3 497, 3 >
. 6 46,0 0.1470 315:7 §32.0
7 44,4 0.1426 312.4 £45.1 )
.8 42,3 0. 1873 308, 2 5423
9 %1.7 0.1558 307.0 565.9
0 10 35.7 0.1394 293.§ . 643.7
11, 15.2 0,0738 227.8 1218.1

NOTE:

THERE IS CHOKED FLOW AT STATION 10

- CONDITIONS WITH VALVE SHUT
VALVE TORQUE= 2,542 IN. LBS
OELTA £=45,00 PST :

. . » .







[

CONDITIONS asS VALVE CLoses

ANCLE FLO® = T T of ACROST VALVE Telgsing i o
S0 3,331,763 a.56 - 2,12
FRESSURE ~ "OENSITY TTERFERATURE VELOZIT™Y " b
1 (X L2010 340.0 4éo.5 .
2 Su.1 no0e1808, 33C.7 ...-. 47745 .
3 2.7 0.1841 328.2 488, 2
. 4 51.0 0.1796 325.0 495.9
[ ,50.6 _.0.1786 324.3 497.3
é 46,0 0.1670 315.7 — 535800
? a4y 4 0.14626 312.4 §4S.1
8 42.3 0.15873 308.2 §62.3 .
9 41,7 0.1558 T 307.0 565.9
10 35.7 0.1394 293.5 843.7
11 14.7 _ _0.0738 227.8 1215.1
NOTE: THERE 1S CHOKED FLOW AT STATION 10
ANGLE FLOU OF ACROSS VALVE Tclosing
80 3,247,125 2.1% = 2,447
FRESSURE DENSITY TEMPERATURE VELOCITY
1 ie0n5907  ierem 002010 340.9 435.2
2 §4.$ 0.1885 331.3 462.8
3 §3.2 0.1851 32¢.0 470.3
. . A 306 Q.1812 3261 479,323
s s1.2 0.1802 325.8 480.7
6 44,1 0.1419 311.8 §35.0
) ., 7 52.6 0.157¢ 308.2 S44.9.
8 40,6 0.1526 304.5 66447
9 40.0 0.1511 303.3 568.5 .
. 10 . 33.9 0. 1343 2893 5818
11 14.7 0,078 T 227.¢ 11684.2

NOTE:. THERE 1S CHOKED_ELOU_AT STATION 10

ANCLE .ona _FLOU DE _ACEDNSS _UALVUE T:lnsim}
70 3,039,219 12.58 - 1,871
seem —s ——FRESSURE__DENSITY IENFERATURE VELQCITY
1 59.7 0.2010 340.0 ' 407,3
2 © 88.3 0.1905 332, 428.6
N~ 3 4.3 0.188% 221,90 433. 7
4 §3.0 0.1846 328.6 440.2
[3 s2. 0.1838 328.0 441, 4
Y S, 40,0, 0,1532 303, 4 §34.4
7 38.6 0.1473 300.3 549,14
8 36.8 0.1425 296.3 5448.4
. 2 36.3 09,1410 oS 52Q,4
10 30. 4 0.1241 280.3 648. 4
11 14,7 0.0741% 228.1 10786.5
ANGLE FLOW DF ACROSS VALVE Telosing
. 50, 2,438,258 23,22 15
PRESSURE DENSITY TEHPERATURE VELOCITY
— 1 $5.2 90,2019, 240,0 326,88 °
2 §7.0 0.1946 335.6 336.9
3 56.5 0.1933 334.7 338.5
R S 55. 7 0.1915 333, 4 341.2
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S 5§8.6
° 33.
by 3E.3
6 .o
R ¢ 27.2
10 23,4
1! 14,7

NCTE  THERE IS CHOLED FLOW AT, STATION .§

0.1911 333.2 341.2
0,134 28¢.1 485.3
e 002829 ~Sre s SSals
0.1161 272, 868.7
0.1148 2717 §72.
-0.1032 . 2604, A36.6 o
0.0738 227, 88¢.2

ANGLE FLOW . LDE _ACROSS . VALVE e —_Tclosing
) 1.811, 425 38.91 760
FRESSURE DENSITY __ TEMFERATURE VELOCITY —_
1 5%9.7 .« 2010 340.0 242.8
2 86.4 0.1980 337.9 245.8
3 S8.3 L ...0.1976 ._. 33%.7 245.8 .
. 4 S€.0 0.1971 337.3 248,.8
s 58.0 0.1949 337.2 245.8 *
é - 22,1 .. .0.09e8, 258,29 £93.2
? 21.5 0.097¢ 284.1 £02.5
8 20.8 0.0949 281.8 513.9
9 ae0.6 .. 0.0942 W398} S172.9
10 18.8 0.0881 244,585 §83.4
11 14.7 0.0738 227.8 660.7
NOTE: THERE IS CHOKED FLOW AT STATION §
ANGLE FLOU OF ACROSS VALVE Tclosing
40 1,219,432 41,37 1,085
’ PRESSURE DENSITY TEMFERATURE VELOCITY
1 $9.7 0.2010 340.0 1463.4
- e —50a 2 0..20Q0, 139,32 14358
3 59.2 0.1798 S39.2 143.8
& 59.1 0.1996 33%9.0 163.8
v e D hemve o 1e59.0 0,198 339,90 163, 8
é 17.7 0.0844 240.3 38%.2
? 17. 4 0.0836 239.4 392.
——e8 . .. 17.2 0,0827 238, 4 397.0
9 17.1 0.0824 238.0 398. 4
10 14.3 0.07%8 235.0 411.4
IR § S 14.2 0,0738 2272.8 h44, 8
NOTE: THERE IS CHOKED FLOW AT STATION S s -
1
. ANGLE FLOW DF ACROSS VALVE Tclosing
o 30 752,648 43,87 1,121
PRESSURE DENSITY TEMPERATURE VELOCITY
. 1__ 59..7 12019 340,0 100.8
2 $9.5 0.2007 339.8 100,8 -
R 3 $9.8 . 2006 339.7 100.8
4 59.5 . 2008 . 339.7 100.8
5 59.5 0.2008 339.6 100.8
é 18.8 0.0778 232.6 260.3
7 15.7 0.07726 232, 261.2
8 18.6 0.0772 231.9 262.3
’ 9 18.46 0.0771 231.8 262.7
- 10 15.3 0.0740 230.5 2656.5
11 14.7 0.0738 227.8 274.5

® SN e m——-s - —e

NOTE: THERE IS CHOMED FLOW AT STATION § -






. FLoe . DF ACROSS varwve

seew @ o

ANGLE
20 576,348 44,60 Tagane
FRESIURE CENSITY _ ____ TEWRERATURE __ _ VELOGITY ———
1 5,7 0.2010 330.8 s0.7
o - 5%.0 0.209¢ 33¢.¢ §0.7
3 5¢.0 . .0.200%. 3¢ e ca’ = )
‘ 5 -300¢ 33509 0.7 T
! p 2ecs 0.23008 33509 $0.7
6 15.0 _.0.0781 229.3 135.8 z
7 15.9 0.0750 22¢.2 - 138.0 -
8 1.0 0.0749 22e.1 136.1
¢ 14,% 0.0749 29,1 136023
10 14.8 0.0744 228,47 137.1 - -TTs
11 14.7 0.0738 227.8 138.1
NOTE; THERE 1S CHOKED FLOW AT STATION §
ANGLE FLOW " TOF ACROSS VALVE Tclogang
10 . 191,512 44,89 1,209
) " PRESSURE  OENSITY TENFERATURE VELOCITY
1 59.7 .2010 340.0 25.4
2 L 59.6. 0. 2009 339.9 25. 6 ’
] 3 59.6 0.2009 339.9 25,6
4 55.4 0.2009 339.9 25.4
S . ...5%.6 0.2009 339.9 ac. 4
é 14.7 0.0741 228.2 49.5
? 14.7 0.0741 ang, 1 £9.5 ~
e w.. o8B 24,2 0.9241 228, 8 49,5
9 14.7 0,0741 228.1 69.5
10 14.7 0.0740 227.9 £9.7 .
. 1. 14.2 0.0738 222.8 £9.9
NO"E: THERE IZ CHOLED FLOW AT STATION § - o . - .
NOTE:

A POSITIVE CLOSING TORGUE INDICATES THAT THE VALVE WILL TEND TO REHAIN OPEN

0 @ ——— —
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CASZ Y2

CONDITION 2

NUCLEAR LOCA ANALYSIS

VALVE SIZE: T
VALVE CLASS: /50
ACTUATOR:  BetLde 1)) 721 ¢ <R YO ~ MI3YU

UPSTREAM PRESSURE 5%/ PSIA w 'INITIAL DENSITY "20/ LES/FTS .-
INITIAL TEMPERATURE _ 34p °F ’ | FINAL PRESSURE Y. 7 PSIA
SHUT OFF PRESSURE 5% 9 PSIA MEDIA AL~ )
RATIO OF SP. HEAT )Y SPECIFIC GRAVITY /-
COMPRESSIBILITY / HYDRODYNAMIC FACTOR
€ 90 D=G 2¢/ "IN.L3S

: R
STEM DIA. ). 2.5 V. GAGE DIA. ' //.72% ‘IR
PACKING TORQUE 2§44  IN.LBS. ~ SEAL TORQUE __. J/83 IN.LBS

puzecrzon __ LoLe.,

INPUT STATION NO., X FACTORS, ETC.

(See Appendix A)

By






]
-
»

LTEN

s sas orem

CONTROL sSYSTEM ANALYSIg .

. . e e— ase R .
VALVE SIZEm12 VALVE CLASS=150 FLOW=-CAS
UFETREAN INITIAL .. _ _.INITIAL EINAL_ SHUT=QFE, -
FRESSURE DENSIYT=X1042 TENFERATURE FRESSURE FRESSURE
§¥.7 20.1 340 14.7 §¢. 7
HECIA RATIO OF SFECIFIC TCOMFRESSIGILITY HYORODYNAHIC FACTOR
SF. HEAT CRAVITY e8¢0 DEGC
AIR 1e4 o __ 1 — 1 261
STER CAGE FACKING SEAL
OIA. DIa. —-I0RQUE. . TORQUE ——
1.28 11.703 756 1183
e e reemeree— CORRECTED, ___
STATION NO. TYFE OF RESISTANCE DIAMETER-¢D) LENGTH=(L) RESISTANCE=(K) RESISTANCE=(I)
1 ENTRANCE 12.0 0.0 0.500 -£0000
2, STRAIGHT PIFE. 12.0 9.9 0,135, 0.135Q00
3 FIFE GEND . 12, 0.0 0.160 0.16000
4 STRAIGHT PIFE 13, 3.7 0.088 0.054S5
S . .. ....VALVE 12.0 0.9 0.759 Q. 75903 -
é STRAICHT FIFE 12, 9.0 0.135 0.13500
7 PIFE GEND 12, 0.0 0.160 0.16000
8 . .. .. .STRAICHT_EIEE 12,0 4,0 0,04Q 0.0609¢Q
9 VALVE 12, 0.0 0.759 0.75503
10 EXIT 2.0 0.0 1.000 . 1.00000
FLOY IN PREFERRED OIRECTION
v s emme s e .CONDITIONS WITH VALYE_OFEN
FLOW= 3,331,783 SCFH
- = e P RESSURE L OENSLIX. _______ IEMFERATURE VELOCITY
, 1 5.7 0.2010 340.0 446.8 N
2 S4.1 0.1875 330.7 477.4 . - -
. =3 2.7 0.1841 38,2 485,20 .
4 51.0 0.1796 325.0 495.9
[ 50.6 0.1786 324.3 497.3 .
-5 446.0 0.1470. 316.2 L £X2. 0
7 b4, 4 0.1626 312.4 §45.1 . s
8 42, 0.1573 308.2 562,
P - A 1.7 g.1588 N2 .0 CAS. 9
10 35.7 0.1394 293.5 643.7
11 14,7 0.0738 227.8 1215.1 .

NOTE: THERE 1S CHOKED FLOW AT STATION 10

CONDITIONS UWITH Ual UE SHUT
VALVE TORQUE= 2,542 IN. LBS s
DELTA P=45.00°PS1







CONDITIONS AS VALVE CLOsEeESs

— G —— A S=mEEm )G Gmm P S tm——

ANGLE FLOL OF ACROSS VALVE Tclosing
S0 3,331,763 6.01 - 2,763
‘ FRESSURE DENSITY TERFERATURE VELCCITY
. H 3% 0.2010 340.0 446.5
’ < 54,1 0,387 e 3t e e S —_—
{ 3 - 52, . 0.1641 326.2 485.2 .
4 51.0 0.17%6 328.0 A9S.9
S S0.8 ¢ 00401788 eee —=324.3  —.ie A9Z.2
é 4¢. 0 0.1670 31.7 §32.0
7 44,4 0.14624 I12.4 545,11
] 42.3 . = 0.15873 o __308.2 542.3 . - - —_—
9 41.7 0.1558 . 307.0 565.9
10 35.7 0.1394 293.5 643.7 .
11 14.7 .. ..0.9738 2272.8 12315.1
NOTE: THERE 1S CHOKED FLOW AT STATION 10
ANGLE FLOW OF ACROSS VALVE Tclosing
80 3,216,287 moe 9.25 = J.342
PRESSURE" DENSITY TEMFERATURE VELGCLITY
1 S%.7 ¢« :=m.2010. 340.0 4310 R
2 4.4 0.1886 331.4 458. 4
3 §3.2 0.1853 329.1 445.8
4 e S51.2 0.3181%2 304.3 424 8
) 81.3 0.1804 325.46 476.%
6 47.2 0.14699 317.9 50S.4
7 . 45.7. [ IRV.V-A 3180 §14.0
8 43.8 0.14613 311.3 §30.4
14 43.3 0.1599 310.3 833.7
-.10 - 33.5 - 03338 = 2884 AL e - - —
. © 11 14,7 0.€238 227.8 1173.0 . "
NOTE: -THERE-15-CHOKED FLOU-AT-STATION.1O
ANGLE FLOUW.- DE_ACROSS UALUVE Jeinsing 3
70 2,938,239 * 17.40 - 1,955
.= b e P RESSURE. NENSITY IEMCEEATURE UELQCITY
1 59.7 0.2010 340.0 393.8
2 88.6 0.19114 333.2 413.3 .
. — 3 844 0.1802 3315 4317.2 . ‘
4 - 83.4 0.1858 329. 4 423.3 .
S - 8§3.1 0.1850 328.9 b 424, 4 '
P 49.2 0.1270 3234 443, 4
? 48.8 0.1743 321.0 450.0
8 47.5 0.1708 318.5 .457.9
PR - 2 472.1 0.1499 12,9 4892.2
10 29.7 0.1223 278.7 647.0 -
11 14,7 0.0738 227.8 1071.6
NOTE: THERE 1S CHOKED FLOW AT STATION 9
. ANGLE FLOUW OF ACROSS VALVE Teclosing
&0 . 2,334,619 30.62 - 133
PRESSURE DENSITY TEMFERATURE VELOCITY
' 1 59.7, ~2010 340.0 312.9 :
' — 2 $7..4 0.1958 334,20 320.8

oo
o me
o






§5.% 0.1§42 338.3 32,8

3

a Se.3 . 0.1928 334.3 334.9

13 Sa.2 PR U5 ~Jond I39.2. )

[ 54.3 0.1889 331.9 331.8 -
7 £3.¢ 0.18647 330.1% 333.4

8 3.2 - . <0.1883 . 325.3 3354 .
¢ 83.1 0.184¢ 323.¢€ 335.

10 22.¢ 0.1001 257.2 &3E.1
12 S » 0.0238 22T.8 BSSou. —— e

NOTE: THERE 1S CHOKED FLOW AT STATION ¢ N
ANGLE FLOW OF ACROSE VALVE Tclosing *
€0 1,771,508 . :. - 28.0L ——250 .
FRESSURE DENSITY TENFERATURE VELOCITY

1 £9.7 . .. 0.2010, 340.0 224 -
2 S8.5 0.1981 338.0 40,4

3 8.3 0.1977 337.7 240.4

4 - §8.1 .....0.2922 337.4 2450.4__

. 8 S€.0 0.1970 337.3 240.4

é §7.0 0.1946 338.46 243.4

7 .. 569 . 0.1942 3354 243, 4

8 56.7 0.1937 335.0 243, 4 ’ ’ .

14 84.6 0.1934 334.9 243. 4 »

10 . 18.46.. 9.0€7¢ 243.7. 45,5

11 14.7 0.0738 227.8 646,22

NOTE: THERE .IS CHOKgD.ELOU.AI_SIAIXQH 2

ANGLE ... FLOU’ DE:_ACEQSS UAIUF Iclneing
40 1,210,253 42,08 1,087 .
——em tvee PRESSURE_ ._DENSITY IEHFERATURE YUELOCTITY
1 9.7 . +2010 . 34C.0 162.2 . -
2 $9.3 +» 2000 339.3 ¢ 162,
- S e S92 01998 31¢.0 140 4
4 . 59.1 0.1996 339.0 162. 6
s 59.1 0.1995 339.0 162, .
e e = amm—5B8.4 0.1984 3382 143 4 s 3 R
7 58.5 0.1982 338.1 163. 4
8 '58. 4 0.1980 338.0 163. 4
R - X S8 _A N, 1979 b4 147 4
10 14.3 0.0797 234.9 408,7
11 14,7 0.0738 227.8 A4, 4
NOTE: THERE 1S CHOKED FLOW AT STATION ¢ -
ANGLE FLOUY DF ACROSS VALVE Tclosing .
30 747,428 43.96 1,173
. PRESSURE DENSITY TEMFERATURE VELOCITY . .
b 59.7 0.2010 ' 340.90 100.1
2 59..5 8. 2002 I30.8 100,14
3 59.5 $2006 339.7 100.1 : .
& 59.5 0,2005 339.7 100.1
s 59.5 0.2008 3319 4 100.1 .
) .59.3 +2001 339. 4 100.3 |
7 59.3 0.2000 339.3 100.3 -
8 592 0.199¢ 339.% 100.3
b4 89.2 0.1999 339.2 100.3
10 18.3 0.0740 230. 4 264.8
. § 14.72 0.0238 L) 2 : B 220 &







NOTE:

ANGLE
20

.
e
= OOVDNMO- S G

NOTE:

ANGLE
10

ONO-LN > LItdre

R

10
11

THERE 1S CHOKED FLOW AT STATION ¢

s em . w ® %

FLOW OF ACROSS VALVE Telosan
376,307 PR T Yo S —_———.—1,201, 19 —_
FRESSURE  CENSITY TEMFERATURE VELOCITY
(3 L.220 32,2 —_— SO _—
5%.0 0.200¢9 339.9 0. 4 —
55.6 0,200 - 335.9 50. 4
5¢.6 . 0.2008 . 33%.¢ §0.4 —_
[ Y 0.2008 33¢%.9 §0. 4
55.6 0.2007 33%.8 50.4
§¢.4 , v 042007 i aa e 33F0 8 i e 504 4 —
59.5 0.2007 33%.8 80.4
59.8 « 2007 339.8 80.4
14.8 ., ..0.0744 . 228.4 136.2
14.7 0.0738 227.8 132.2
THERE 1S CHOKED FLOW AT .STATION. &
. FLOW - — . OF _ACROSS VALVE Jclasging
190, 249 44,93 1,209
. FRESSURE __DENSITY IENFERATUEE VELOCTITY
£9.7 N .2010 340.0 25.4
59.4 « 2009 339.9 25. 4
RPN -3 - S, 22009 139.92 28,4
9.4 « 2009 339.9 25.4
59.6 « 2009 339.9 25. 4
e anS89.8 0.2902 J19.¢ 2.5
59. 6 « 2009 339.9 25.8
5§9.46 0.2009 339.9 28,8
9.6 0.2002 12,9 ne. 8
14.7 0.0740 227.9 .69.2
14.7 0.0733 2u7.8 8%.3

NOTE: THERE IS CHOKED FLOW AT STATION ¢

NOTEEi; FOSITIVE CLOSING TORQUE INDICATES THAT THE VALVE WILL TEND TO REMAIN OFEN

L

2!
’






NUCLZAR 10¢C

CiSz Y ¢

*CChoIZICT 2

17278

-t -

VALVE SIZT: 12"

VALVE CLASS: ;50

ACTUATOR: Bty 1) 72) € =SRyo ~ M3

UPSTEZAM PRESSURZ __ 597 PSIA
INITISL TROIATURE _34p °F
SEUT OFF PRESSURZ ___§%.7 PSIA
RATIO OF SP. EEAT ). Y

COMPRESSIBILITY /

STEM DIA. .25 .
PACKING TORQUE >¢¢. IN.LESS.

DIP-:":C::OH f/‘yiLf/ 1J£

INITIAL DENSITY _ 20/  LES/FT3

FINAL PRESSURE _ 7Y 7 PSIA

MEDIA A~ ’

SPECIFIC GRAVITY /
* HYDRODYNAMIC FACTOR
€ 90 DEG 2¢ ! iN.1=8
. PSI
GAGZ DIA. /,.70% I

SEAL TORQUZ ]/83 N.L3S

* INPUT STATION NO., K FACTORS, ETC.

(See Appendix A)

LA






T L I R T R L R R

VEEYREAN INITIAL INLTIAL Fluay CHUT-UFF
eceIsune DEMEIVVeNI0ED TERFERATLRE FegecuRg FRESSURE
13 e re o >3C “hen -3 )
MEDTA RATIN OF SFECIFIC COMPRESSIZILITY HYDRODYNAMIC FACTOR
wr s hodtl Whnva il T70 CLL
AIR 1o 1 1 761
STEN GRwE FRURTNG StNnt
DIA. DIA. TORQUE TORQUE
.25 11.703 756 1183 .
. CORRECTED
STATION NO. TYFE OF RESISTANCE DIAMETER=-(D? LENCHT=(L) RESISTANCE=(K) RESISTANCE~-(¥)
T ENTRARCE P eRY O v oo Eee TTSU00T
2 VALVE 12. 0.0 0.75%9 0.75903
3 STRAIGHT FIFE 12. 9.0 0.135 0.13500
T ToFEJENRT Tae v TR oA Ot oee
5 STRAICHT PIFPE 12, A.0 0.060 0.08000
] VALVE 12, 0.0 0.759 0,75903
4 ALl o VeV 5-\‘1\‘1\‘1 ‘.\‘;QJGG
FLOW IN PREFERRED OIRECTION
CONDITIONS WITH VALVE CPEN
FLOUW= 3,443,764 SCFH
PRESSURE DENSITY TENFERATURE VELOCITY
1 59.7 «2010 340, 0 A461.5
= S3 0 P2 So? P TR
3 49.0 0.:74%" 321.3 €30.2 . - -
A 47,2, 0.1702 318.1 542,
) LETRS T sBN7 SITIY SErT
é 44,4 0.1428 312.5 564,22
7 38.4 0.1449 * 299.8 631.5
8 I3e L*rpergT-] IR 1112 s
NOTE: THERE IS CHOKED FLOW AT STATION 7
CONDITIONS WITH VALVE SHUT
N VALVE TORQUE= 2,542 IN. LBS
LY "X Ral l""'";'tv\ l"u:
l »
‘ I
¥ . s ¢
k »
A T L N RN
:-_ . - TN . L _é H M - P: Q‘;.a:."v e TR

oru o 2'an e 2 v 2 e 2n Sirrae ae— o By o B VS TNPESIE W AT

vALYE CLASSr189

FLOu=-SAS







W Owettt Bue Ba, wa Pebiien e u, 00 e A

o

LN L T LUNS AS val.ve

Sl s

1

AL eLoy o8 ACRQSS vALVE Telssaing
= O e et vy ) 8 W = At
cueesulE  DENSITY TEMCERATURE NELOCITY
—_— P o meew CAA" AR wetTsS
o 52.6 0.19851 329.7 A97.4
3 49,0 0.1746 321.3 §30.2
o w S (g gr o oo ward
(3 45,1 0.1847 312.9 5589.1
Iy A4, 4 . 0.1628 312.8 564.2
? 38w UTTvE P9+ T
g 14,7 0.0738 227.8 1256.0
—Q T =T HEFrE ] SO HENCE—F O TS TA TN
—RNCLE frow OF—TER eSS vntve Ictoey
80 3,443,764 12,44
FRESEREE DENSTF FEMPEANTURE L ELOSLT
1 €9.7 .2010 340.0 4561.5
2 §3.6 0.1861 329.7 497.4
F A am O X asad 32453 £302
L} 47,2 0.1702 318.1 542.7
5 45,1 0.14647 313.9 559.1
o rdd—" O Jract oo
7 2.0 0.1288 234.5 720.1
2] 14,7 0.0738 227.8 254.0

NOTE:

THERE 1S CHOKED FLOW AT STATION 7

ANSL . FLOW OP ALRJISZ vaLVE Tclosing
70 3,049,248 17.33
PRESSURE DENSITY TERPERATURE VELOCITY -
b 59.7 0.2010 340.0 408. 4
- - 2-r X LERAES 3278 o -
3 1.9 ) 0.1819 326.6 450.7
4 50.7 0.1790 324.6 457.0
5 w93 LR TE-E) J232+¢ AL
é 49.0 0.1746 321.3 466.1
7 31.6 0.1278 283.7 - 642,
] T VTV I3T ——7eS TteTt
NOTE: THERE IS CHOKED FLOW AT STATION 6
ANGLE FLOW DF ACROSS VALVE Tclosing
awai—ous 2429 5
PRESSUFE DENSITY TEMPERATURE VELOCITY
Py SYe? OTaUTO SWOTC I8
2 57.2 0.1952 335.9 327.4
3 55.4 0.1906 332.8 335.1 ‘
" —$aTe LRI X F T2 IR 33458
S 54.2 0.1878 330.8 338. 6
6 S4,1 0.1874 v 330.6 338.6
7 " rg-] TR 32T oUW T3V
8 14.7 0.0738 227.8 B66.6 .
A i
[0 . wme tp o 4

B 6l






-~

@R 84008 800 0T o Featte R TN PRI mING SR ed

o~

—— T T T e - P~ ™
e 1, "gh, 322 R e
CTITHRY .;“__“, e e g BrrArmparats
: fe.= 0.2010 T320.0 239.2
2 £4.x 0.1920 23,9 242.2
T TT e sz T —
H 2.3 0. 1982 336.0 245.3
s 57.1 0.1947 338.7 245.2
3 ~Pans —CTreny 2 gy roy p- iy
7 18.6 0.0876 243.9 548.3
8 14,7 0.0738 227, 450.°
NOTE: THERE !S CHOKED FLOW AT STATION &
ANCLE FLOW OF ACROSS VALVE Teclosing
40 1,211,967 42.27 1,058
‘ . PRESSURE DENSITY TEMFERATURE VELOCITY
1 59.7 «2010 340.0 142.4 .
-~ 1) ™ CT=OCT ST TESVS
. 3 €8.8 0.1939 338,46 143.27
A 5.7 0.1987 338. 4 163.7
S -y o TYES 38T 8377
é 58.46 0.1984 338.2 163.7
7 16.3 0.0797 234.9 409.2
B TN DAL Ty UL Porae
NOTE: THERE IS CHOMED FLOW AT STATION é
ANGLE FLOW OP ACROSS VALVE Tclosing
30 7T AT e TR XA
PRESSURE DENSITY TEMPERATURE VELOCITY - '
T SYe7 LIy "r 3" PR LAY TOOTY
2 59.5 . 2007 339.8 100.4
3 59.4 « 2003 339.5 100.6
L] 5Ye < Vv evlVa 3I39eS TO0TS
s 59.3 » 2001 339. 4 100.8
[] 59.3 «2001 339. 4 100. 6
/ de Ve V/0VU _-wVe W -boe N
8 14,7 0.0733 227.8 273.3 .
N T TR eI OO e P OO R T2 TATION—S
RWGLE FCOouW OFr~RCADSSVACVE retoeTy
20 377,317 44,75 1,203
ERESJURE: SENSTT FEMPERNTURE YEEOSIFY
1 59.7 0.2010 340.0 $0.5 ,
2 £9.6 0.2009 339.9 50.5
ry SYss oraove 33958 505
L) 59.48 0.2008 339.8 §0.5
s 59.8 « 2007 339.8 §0.5 .
) TS oYY C L2 EE] $0TE
7 14.8 0.0744 228, 4 136.6
8 14,7 0.0738 227.9 137.6
NOTE: THERE IS CHOKED, FLOW AT STATION_é
< PR . ‘,.-:' . . L. .,:J -2 e .

B- C







-

eqresyye OENSTTY TEMFERATURE vELSDITY
: £4.7 L2012 34000 ac. s
s emD e T e S oo 3303 Acoc
3 9.8 Q. 200V 30,9 2c.3
- £e.2 Q2000 I39.9 ac. ¢
s 2D L 3350 a5
4 59.6 0.2009 339.9 25.5
? 14,7 0.0740 22,9 69.4
3= ah tre-R3e— 2332 sPE

NOTE:

THERE IS CHOKED FLOUW AT STATION &

NOTE:

A FOSITIVE CLOSING TORQUE INDICATES THAT THE VALVE UILL TEND TO REMAIN OFEN

Wher 105w mai] oe Fatite 2 p PR QeINLe

] ' 0 =Ty T =
» P oemw . '_p .
- L $ »
e Lo e o we W sen e A B
. - :

v &.‘3












P

VALVE SIZE:

NUCLEAR 10caA & sErsMrc ANELYSIS

A

VALVE CLASS:

150

ACTUATOR: N721C =SREO = ms My
CUSTOMER: Die amen  Paball
P.0. NO.: Nmpes2- L309Yn /12727
SPEC. NO.: wmPe- P39 N and ALL *1. ¢ 473
REFERENCE NO.: 19257
ITEM NO.: 3 AoV 104
1CE W

A. ASS'Y DWG. NO. [ US7-3% REV. 3
B. BODY DWG. NO. [1/9-30 REV. A
¢c. DISC DWG. NO. 2)/y-10) REV. Y
D. STEM DWG. ND. 25001 REV. 2
E. PIN DWG. NO. 2400000 REV. A -~

Eonn =192 REV. -

F. BRACEKET DWG. NO.

ALLOWABLE STRESSES

A. BODY SA3v) AR CF8A 23Y0 O PSI
B. STEM <Sper V¥ L 30 Cond H10257 S2200 PSI
c. PIN SANYY R £30 Lond N1073 2200 PSI |
D. BRACKET €S 1 8902 - PSI
E. BOLTING A23 &R B 3200 PSI
COKDITIONS

PRESSURE: Yy~ PSI
TEMPERATURE: 3Y0 DEG. F.

YALVYE TORQUES
LOCA TORQUE: 217D Case A IN-LBS
HEDIA: p:‘/' 2
FLOW DIRECTION: Loy tecre X

G-LOADINGS

TRANSVERSE: Y
VERTICAL: 3

)

LONGITUDINAL:







N

pI

2.SIONAL DATA

SIZ2E 1y ! QAass y5o
ACTUATOR f) 72/ -cL LO-

st

. INPUT T OOMPUT,
DESCRIPTION OF VARIABLE NAME NEE
TRANSVEPSE DIST. ACTUATOR C.G. TO ¢, VALVE 2,439 pal XL
LONGITUDTIAL DIST. ACTUATOR C.G. -TO ¢ VALVE 2.0 95 X2 X2
VERTICAL DIST. ACTUATOR C.G. TO BRACKET 3 (99 X3 %3
HEIGHT BRACKET ¢ X4 X4
HEIGST VALVE NECK 1,375 X5 X5
ACTUATOR WEIGHT 219 Wl V4
BRACKET WEIGHT 29 W2 13
DISC WEIGHT ¢ w4 12K]
THICKWESS OF BRACKET LOWER PLATE Kels T1 TL
WIDTH OF BRACKET v T2 T2
WIDTH OF VALVE !ECK i T3 T3
THICKESS OF VALVE NECK 3 T4 T4
THICRESS OF BRACKET SIDE PLATES o i 9 .T9
TUICKNESS OF BRACKET TOP PLATE o T0 O
VALVE NECK O.D. 7 as Do
PACKING BORE I.D. 2./25 Di BS
STEM DIA. L3723y D1 Dl
GAGE DIA. OF DISC 129929 D D
SVALL DIA. BACK OF DISC 1,508 El El
vIDTE LARGE 'DIA. OF DISC 217 E2 E2
THRUST VASHER TEICKNESS Y- 12 L2
DIST. & STEM TO FRONT OF DISC 7, (04 Y2 Y2
NO. OF ACTUATOR BOLTS g Nl N1
TEMSILE STRESS AREA OF ACTUATOR BOLTS e Al -\ 1
DBC OF ACTUATOR BOLTS Ty e X6 X6
- NO. OF BRACKET/VALVE BOLTS 4 N2 N2
TENSILE STRESS AREA OF BRACKET/VALVE BOLTS 41 a2 a2
TRANSVERSE DIST. BETWEEN BRACKET BOLTS RS X7 X7
LONGITUDINAL DIST. BETWEEN BRACKET BOLTS 2 X8 X8
LENGTH OF BRACKET g1 TS TS
DISTANCE BETWEEN VALVE BODY BOLT HOLES o . RS RS
DIA. OF VALVE BODY BQLT HOLES 2 R6 R6
% TORQUE ON DISC PIN P $ T7
DISC PIN DIA. T ép DS
VALVE BODY O.D. 27 dl D8
VALVE BODY WATERWAY DIA. 1332 R7 R7
ADJACENT PIPING O.D. — JY R8 R8
ADJACENT PIPING I.D. : 73.)2 ¢ R9 RO
MAXIMUM PIPING BENDING MQMENT /A= M4 M4
NO. OF BODY BOLTS / N3 N3
.DBC OF BODY BOLTS X0 X0
ROOT AREA OF BODY BOLTS 24 a4
ENGTH ACROSS GUSSETS D L L
HICKNESS OF GUSSETS ° o T T
DIA. OF FLANGE BOSSES [2) B B
MODULUS OF ELASTICITY 0 N00.000 E E
7z K4







0

"0em o4 mra #20 an
.

' - e -

-t ¢ -t s P mELS

NUCLEaAarR seEISH

PR B I X W

ANALYS

.

-

Is

AN e =

W

C:Ig

u
E.FIb Sug

nGLE STRIZSES |

Fei

1HO.:2810-415 REV. A
NQ, 12850080 SRV,

C.rIN: 35200
0.CRACKET: 18920
£ ROLIING: 37500

F.ERACLET DU, N, 228%0-157

REV.~

pEeY

2y _FONNTTCONS

FRESSURE(FEIG)m 4§

TEnF

ERATURE(’F)= 340

e @ s ssEe—" =

LOChH TORQUE= 4170

MESIARATE

C LCADINGE
TRANSWERSEs 4
YEETICals 2

FLOW CIRECTIONSFREFERRED

LONGITUDINALe

DIMENCIONAL D&TA

-

o

ras e - -— .y -

Xim 2,428 X2w» 2,0E€ X3= 3,688 Yam ¢ ¥S=s 1,375 W= 2 W2s 27
Wés &2 Ti= .27S T2= § 3= 7 Tés 3 9= 7S TO= ,62%
o 2Im.A fim 2 3¢ fim 1, 77C D $2,974 £ia 3,004 £o= 007
las..31a Y2 1.604 Ni® 4 Ale L1416 Xéw 4.5 N2w 4
Adm L1416 X7z § xg= 2 TSs 9,75 RS= O Ré= 0
%m_6E dps_, A9P d1= 21 BZ7= 13,312 REe 14 R9= _13.126
L= O In O G= 9 €= 30000000

NATURAL EREQUENCIES (h3, 7

.

ACTUATIR &OLT STREESES

LONGITUDINAL(Z) ACT./VY4ALVEs 85 VS, 33HZ. SHEAR= 99081 P31
VEETICAL(Y) ACT./VALVE= S76 VS, 3I3IHZ. TENSILE= 8491 FPSI
—___TEANSVESSE(X) ALY, /UMVEw 130 US,I3WZ,  COMGINEDs 16030 PS] VS, ALLOU.w 37500

LATERNL CISCSTER® 604 VS.ZTHI. |

LEACHET ROLT STREZSES

QEACHET STRESSES

SHEAR= €215 FEl
TENSILEs 17010 FSI

e LONZINED®_2040C RSO VS, ALLOWs 327500

SHEAR= 438 FSI
TENCSILE= 3457

FS1

COMGINED= 3745 FST US.ALLOU= 18900

VALVE NECK STRESSES

STEM STRESSES

EHEAR= 217 FPSl SHEARs 130€> FST
TENSILEa 1234 PSI TENSILE= 4460 PSI

COMGIMEDs 1722 FPSI. VS.ALLOU= 23400

COMBINED= 14522 PSI VS.ALLOU= 52800

DISC FIN STRESS

SHEARY 14208 F31 VS.ALLOW

= 21120

VALVE= 762,38
: : FIFINGs 61.22

SaCTiON HODuULUE
INt3
INgS -

ACTUATOR DEFLECTIONS
LONCITUSTNALe 2,031000006€=-03 INCHES

NOT AFPLICAGLE

000Y GROLTING

VERTICAL= 8.300090¢JE-05
TRANSVERSE= 2.10000000E-03

INCHES
INCHES

SIGHED ., . A/Z//, MM ooatep, .. s2/ e,
/ /7 .

w







0 : NBUCLSAR LOCA % scgrourc ANALYSIS

1

L
.VALVE SIZE: (Y
VALYE CLASS: 150
ACTUATOR: N921C = SREO = M3 Hu)
CUSTOMER: Die ance Babaulk
P.0. NO.: N Mmpla- L3040 712127
SPEC. NO.: UmPre P3040 and ALl 1 %2 473
REFERENCE NO.: 19257 :
ITEM NO.: = AoV 10Y .
REFERENCE DWGS,
A. ASS'Y DWG. NO. |lus72-3 REV.
C. DISC DWG. NO. 2))y-1n) REV. _FA
D. STEM DWG. NO. 25/0- 015 REV. __4
E.. PIN DWG. NO. L 2400-0C0 REV. __ A
F. BRACKET DWG. NO. oo =192 , REV. R
ALLOWABLE STPESSES
G A. BODY sA3y) R CFEMm 23Y009 PsSI
B. STEM GR sz VY AR CI0 Comd HI10237 S200 PSI
C. PIN SA vy R £30 Lond V1229 2200 psT A
D. BRACKET ¢S 13402 PSI
E. BOLTING 293 R B2 32v00 _ . PSI
DESIGN CONDITIONS @:
. f
PRESSURE: " Yy pPSI
TEMPERATURE: 340 DEG. F.
YALVE TORQUES
LOCA TORQUE: eylq: Caae | B. IN-LBS
MEDIA: Alr a
FLOW DIRECTION: _ _Predsore X | A
G=LOADINGS
TRANSVERSE: 3
VERTICAL: Y
. 3

LONGITUDINAL:







DIMEISIONAL DATA

SIZE _ 4y CLASS sy0

ACTCATOR _f) 721 -cK LD-

INPUT COMPUTS
DESCRIPTION OF VARIABLE N NAME
TRANSVERSE DIST. ACTUATOR C.G. TO ¢, VALVE 2,439 X1 pal
LOWGITUDT AL DIST. ACTUATOR C.G. TO ¢ VALVE 2.0 95 X2 X2
VERTICAL DIST. ACTUATOR C.G. TO BRACKET 3,092 X3 %3
HEIGHT BRACKET < X4 x4
HEIGHT VALVE NECK 137y XS X5
ACTUATOR WEIGHT 219 Wl v4
DISC WEIGHT ¢l W4 Vi3
THICKIESS OF BRACKET LOWER PLATE ey T TL
VIDTH OF BRACKET (s : T2 T2
WIDTH OF VALVE 1ECK - T3 T3
THICGQESS OF VALVE NECK 3 . T4 T
THICKESS OF BRICKET SIDE PLATES 1S T I+
THEICIGESS OF BRACKET TOP PLATE Il T0 . TO
VALVE NECK O.D. 7] a3 Do’
PACKING BORE I.D. 2. /2y Di BS
STE4 DIA. ) 375 Dl v D1
GAGE DIA. OF DISC ) 14,599 D D
TH SYMALL DIA. BACK OF DISC 1,60 El El
Y LAPGE ‘DIA. OF DISC T2/ E2 “E2
- FIRUST WASIER THICKNESS EYA 2 12
DIST. & STEM TO FRONT OF DISC 7, Cod 2 Y2
NO. OF ACTUATOR BOLTS 9 N1l N1
TEMNSIIE STRESS AREA OF ACTUATOR BOLTS 191+ Al Al
DBC OF ACTUATOR BOLTS v, s X6 X6
NO. OF BRACKET/VALVE BOLTS 3 N2 N2
TENSILE STRESS AREA OF BRACKET/VALVE BOLTS Td L a2 A2
TRANSVERSE DIST. BEIVEEN BRACKET BOLTS S X7 X7
LONGTTUDINAL DIST. BETWEEN BRACKET BOLTS 2 X8 X8
LENGTH OF BRACKET g5 T5 TS
DISTANCE BETWEEN VALVE BODY BOLT HOLES o RS RS
DIA. OF VALVE BODY BQLT HOLES ) R6 R6
$ TORQUE ON DISC PIN = 3 T7
DISC PI DIA. L ¥4% dp D5
VALVE BODY 0.D. 9 7 dl D8
VALVE BODY WATERWAY DIA. EEYER R7 R7
ADJACENT PIPING O.D. 1Y R8 RS
ADJACENT PIPING I.D. 73 J2¢ R9 RS
MAXIMUM PIPING BENDING MQMENT N/A- M4 M4
NO. OF BODY BOLTS 7] N3 N3
DBC OF EODY BQLTS X0 X0
ROOT AREA OF BODY BOLTS y ad a4
IGTH ACROSS GUSSETS ) L L
CKNESS OF GUSSETS ) T T
IA. OF FLANGE BOSSES [ B B
{ﬂ CDULUS OF ELASTICITY 5(3‘1)007,000 E E







B T U, LN b kmoenoers LM, N QLY S
NUCLEAR SEISHIC ANALYSI
e - - " Case L8
14 CLASS :85C WALVE ASSEMCGLY
CITH N72:1C-3RSO ACTUATSR
ol
€.
. g7E
tce
1Tc
T RCEoEN ; ALLOCARLE SIFESZES WFED)
Ao h 183187-3 A &0DY: 23300
6.E2 11 @, CTEM:_E2RAN
c.Ci L C.FIN: 3£200 i
C.2" N0, 128510-215 REV.A 0.CRACHET: 18500
. E.FIN QUR.HO. 1Zedd-2éd REY. 4 £.ROLTING: 32509
FLERACIET OWC.NO.£962-167 REWV, -
. rmam e . ACSIAN SONDTTIANE
FRESSURC(FSIG)® 45
TEHFERATURE(‘F)s 340
- C LOADINGS
LOCA TORQUEs 4519 TRANSVERSE= 3
MEQLAnATR VERTICALn 4
- = FLOW GIRECTICHRFREFEARED LONGITUDINaL" 3
DIMENSIONAL DATA
" TTxiw 8.438 X2= 2.cEe XIr 3.6CE Xam 6 XEx 1.37 uiz 219 Uan 27
Was &1 Ti= .275 Tom € T3= 7 Tin 3 TS= .75 TO= 25
q3=_0 Dax 2, 17¢ Q1= ¢,27¢ Or 12.974 €ix 1,004 €2= . 813
12w .31¢ Y2s 1.404 Nim 4 Al= L1416 X6% 4.5 N2= 4
A2% L1416 %7= § xgs 2 TS= 9,75 RS= O Ré= O
%n 85 dps L 498 dis 23 RZ= 13,312 RO 14 RO» 13,126
L= ¢ Tz 0 ) E= 20000000 "

NaTysal FREQUENCIES (HZ. ) . .

ACTUATOR GOLT STRESSES:

LONGITUDINAL(ZI) ACT./VALVE= 85 VS, 33HZ,
VERTICAL(Y) ACT./VALVE= §78 VS, J3IHZ.
TRANSVEGSELYY ACT. JYUAlYFE= 130 O, IOHZ,

SHEAR= $73E FSI
TENSILE= 10497 PSI
COMPINED> 14457 FSI VS, ALLOUY, = 37500

T VE. 2ZHZ.

LATERAL CISC/STEN= 604

LOACICT &AL TrOTYR OO

QRACHEY STRECCES

SHEAR® 763¢ PSI
TENEILE= 18314 FSI
COMEINED= _D120¢ £SY US ALL QY= 7500

SHEAR= S93 FSI
TENSILE= 2725 FSI
COMDINEDw 3219 PST US,ALLQU= 16900

VALVE NECK STRESZES
——SHEAR® _S14  FET

STEX STRESSES
SHEAR® 32971 _FSI

TENSILE= 1284
CORGINED= 1761

FSt
FS1 VS.ALLOU= 23400

TENSILE= 4427 PSI
COMEINED= 315175 FPSI VS.ALLGU= 52800

DI5C FIN STRESS
SHEAR= 15646 FSI VS.ALLOU= 21120

SECTION nOOULUS
INeD
INSS

VALVE= 262,38
FPIFING= 61.22

‘ ACTUATOR DEFLECTIONS
LONGITUDINALR 3,83100000€~03 [NCHES

800Y GOLTING
NOT ARPLICAGLE

VERTICAL= 1.11000000E-04 [INCHES
TRANSVEREE= 1.40000000E-03 [INCHES

SIGNED. .. Wﬁé—/ coss s DATED. .. ./.’-./IJ/nf..
/ / ] 7







NOUCLTAR LOCA % SETSMIC ANBLYSIS

E.

MEDIA: A o

FLOW DIRECTION: Prete. ..
C~-LOADINGS
TRANSVERSE: od
VERTICAL: 3
3

LONGITUDINAL:

e

VALVE SIZE: /1'
VALVE CLASS: 15°0
ACTUATOR: NI21C - SREO = m 3 Hul
CUSTOMER: Do amcn  Plabaulh
P.0. NO.: Nppla- P30Yn /12127 ’ -
SPEC. NO.: Wm P2~ _P309 N7 and A4 1.2 173
REFERENCE NO.: 19757
ITEM NO.: s AoV (0%
e ICE 1)
A. ASS'Y DWG. NO. lus7 -3 REV. 3
B. BODY DWG. NO. 11/9-30% REV. A
D. STEM DWG. NO. 2810015 REV. A
E. PIN DWG. NO. 2200200 REV., 4 - -~
F. BRACKET DWG. NO. gonp =192 REV. -
3
W ® STRESSE

A. BODY sSA3y) oA CFEm Z3Y0 0 PST
B. STEM GRAr U 4L 30 Cond HI02) S2too PSI
-C. PIN SANIY GAR £30 Lond Y1073 37200 PSI A - ]
D. BRACKET cSs 1 2402 PSI .

BOLTING A3 R B7 19500 PSI

N COKDTTIONS
PRESSURE: Yy PSI
TEMPERATURE: 3Yo DEG. F.
VALVE TORQUES

LOCA TORQUE: T34Y¥ Case LA IN-LBS






7 e2SIONAL DATA

SIZE 1y ! CLASS /50

0 . D ACTURTOR _4) 72/ = & #0-
INPUT COLEUT:
DESCRIPTION OF VARIABLE N NANE
TRANSVERSE DIST. ACTUATOR C.G. TO ¢, VALVE 2.4938 X X1
LONGITUDTIAL DIST. ACTUATOR C.G. TO ¢. VALVE 2.0 %§ X-; X2
VERTICAL DIST. ACTUATOR C.G. TO BRACKET 3 (9% X %3
HEIGST BRACKET > ¢ ] x4 X4
HEIGIT VALVE NECK 132y X5 X5
ACTUATOR WEIGHT 219 Wl V4
BRACKET WEIGHT 27 W2 1215)
DISC WEIGHT ¢ wa - 3
THICKESS OF BRACKET LOWER PLATE 75 T1 Tl
WIDTH OF BRACKET 5 T2 vl
WIDTH OF VALVE 1ECK ~ T3 T3
THICRIESS OF VALVE MNECK 3 T4 T4
THICXESS OF BRICKET SIDE PLATES == 9 .T9
THICKESS OF BRACKET TOP FLATE I as TO kAe)
VALVE NECK 0.D. 7] a3 Do
PACKING BORE I.D. . EEX Di BS
ST=24 DIA. . 7, %78 - D1 .D1
GAGE DIa. OF DISC L LS2f D D
SWALL DIA. BACX OF DISC 1. 50& El El
TH LARGE ‘DIA. OF DISC Rk E2 E2
JIRUST VASEER THICKNESS YA 12 L2
DIST. £ STEM TO FFONT OF DISC Lelod Y2 Y2
I\O. OF ACTUATOR BOLTS 9 N1 N1
TRISILE STRESS AREA OF ACTUATOR BOLTS LT Al al
n& OF ACTUATOR BOLTS J X6 X6 .
NO. OF BRACKET/VALVE BOLTS 4 N2 © N2
TENSILE STRESS AREA OF BRACKET/VALVE BOLTS T A2 a2
* TRANSVERSE DIST. BETWEEN BRACKET BOLTS [ X7 X7
LONGITUDINAL DIST. BETWEEN BRACKET BOLTS i 2 X8 X8
LENGTH - OF BRACKET 915 T5 TS
DISTANCE BETWEEN ‘VALVE BODY BOLT HOL..s 0 RS RS
DIA. OF VALVE BODY BOLT HOLES ) R6 R6
$ TORQUE ON DISC PIN P 3 T7
*DISC PIN DIA. L ¥1? dp DS
VALVE BODY O.D. 2 dl D8
VALVE BODY WATER7AY DIA. 13.%7 2. R7 R7
ADJACENT PIPING O.D. 1Y R8 R8
_ BDJACENT PIPING I.D. 7 3. /2 ¢ R9 R9
MAXDMIRY PIPING BENDING MQMENT N /A M4 M4
- NO. OF BODY BQLTS 7 N3 N3
DBC OF BODY BQLTS X0 X0
ROOT AREA OF BODY BOLTS y a4 ad
IGTH ACROSS GUSSETS ) L L
CKNESS OF GUSSETS ) T T
. OF FLANGE BOSSES 2] B B
(.. “ODULUS OF ELASTICITY 20,000,000 E E






| FOSIYI—SEAL

N
NUCL ENAE: c SIS Coasa 2 L

NH

14 TLASE 18¢ valwe agzgwcy
WITUL NTREC.2C3A sy eap

- - e 1

fFer
{ .27 ,

. FEFCEENCE uss. - ALLOUAGLE STRESSEZ (FSD)
RS Y o3 NC.1AfASTmI SELLD A, GoTYe 23300 .
Gozeny OLC.ND. 2 115a=302 AEM.n Tt
C.5IEC DUC.NO.:2114-301 REV.G G ST e300

.. B.3TEs DuZ.nQ.32810=01E REV,A C PN 3329000
E.Flt QUC.H0. . 2id0=000 REV.A R R o0 -

F.ORACHET QUG.NO.2000-157 REV.-

* A e semmam  wfesese ; sewms

OESIGHN CONDITIONS
FRESSURE(FEIG) T A4S
TEMECEATIEE 'Y T20

G LCADINGE

r e = wemme= - —— LOSA _TCEQURe CRuf TRANSUERSES &
MEDIA=ALR VERTICALs 3
FLOY DIRECTICN=FREFERRED LONGITUDINAL= 3T
. OIMENSIONAL OATHA .
Xiw 2,438 X2« 2,4E3 X3= J.488 Xé=m 4 X5= {1,375 Ui= 219 U2= 27
Rty f{a ,0=C T € TIe 2 Tis 3 TCw .78 TO= .428
d3= O Dis 2.12F Dis 1,275 D= 12.974 El= 1,906 E2= .813
L2n 316 Y= 1,604 Ni= 4 Als 1416 Xé= 4,85 N2= 4
. Ace 1416 X2= S Xf= 2 JE5= _9.25 ES= O R4=_0Q
. um b€ dp= ,498 dl= 21 R7= 12,212 R8s 14 Re= 13.12¢
t=s 0 T= 0 B= O Ex 30000000 . .
. NATURAL FREQUENCIES (HZ,) ACTUATOR BOLT STRES3ES
LONCITUDINAL(Z) ACT./VALVEs 85 VS, IIHZ. SHEAR® 94650 PSI
e MERTICSLLYY AHCT AL YEs S22 LS, JIIHT IenSIter 2493 £9%
TRANSVERSE XY ACT./waLveEs 130 VE.Z3HI. COMGINED= 14782 FSI VS, ALLOUW.= JI75400
LATERAL DISC/STEh= 604 VS.3IHZI. 1}
GRACKET GOLT STRESSES BRACHKEY STRESSES
SHEAR= 8107 PSI SHEAR= 429 PSI
. _YENSILEm 127010 fer IENSILER 3624 peY
CONGINED™ 20255 F5I VS.ALLOW= 37500 CONGINED= 3701 FSI VE.ALLOW= 18900
: VeLvE NESKH STRESSIS STEM STRESSES :
SHEAR= 896 FSI SHEAR= 11454 FSI
- TENSILEs 1234 FSI TENSILE= 44460 FPSI
COMPINEDw 170€ _£SI YcS, A = X4 = ona = 59800
A DISC FIN STRESS b SECTION HODULUS
. SHEARn 14035 FSI VS, ALLOWs 213120 VALVEs 742.38 TH4Z
n( FIFING= 61,22 IN43
ACTUATOR OEFLECTIONS Q00Y ROLTING
CONGITUDINAL= 3,83100000E~-93 INCHES NOT- AFFLICABLE «

! VERTICAL® 8.30000000E-0S INCHES
. TRAMZVERCCE 2.)0000000E=03 [NCHES 1 L7 /n,—-

SIGNED.. ' 477 DATED "4‘
s .;/,uﬁfﬂ....k13>¢1=111..... £ ....jﬂ. lcenne

< A
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"VALVE SIZE:

NUCLZAR LOCA % SETSMTC ANALYSIS

_—rld

A

VALVE CLASS:

130

ACTUATOR: N721C = SREO = M3 Hu)l
CUSTOMER: Do amn  Pabalk
P.0. NO.: NAap/2-_ FP30Yn /12127
SPEC. NO.: UmPr- P3N N and ALL %1 . =2 17>
REFERENCE NO.: )9752
ITEM NO.: = AoV 110
ice Y
A. ASS'Y DWG. NO. [0S -3 REV. _ A3
B. BODY DWG. NO. . 11]4-30% REV. A
C. DISC DWG. NO. 2)/y-an) REV. _F&
D. STEM DWG. NO. 2510 01 Y REV. _ A .
E. PIN DWG. NO. 2400000 REV. __ A =~
F. BRACKET DWG. NO. Tons =192 REV. —
3
WABLE STRESSE

A. BODY SA3Y) oA CF8A 23Y%0 0 PsSI
B. STEM SB srV sl ¢c3p (Lond MHI0257 s2300 PSI
C. PIN SASUY GAR £30 load Ni073 2\vrop psT (A
D. BRACKET [ 1 84028 PSIX

2423 R B 22520 PSI

E. BOLTING

DESIGN CONDITIONS

PRESSURE: Yy_ PSI
TEMPERATURE: 340 DEG. F.
VALYE TORQUES

LOCA TORQUE: av8Y /080° Cose 2B IN-LBS
MEDIA: A .
FLOW DIRECTION: Perekrcoe &
TRANSVERSE: 3 :
VERTICAL: 3

Y

LONGITUDINAL:

C-10






0 : DI ISIONAL DATA

-

SIZE 1y} CLASS ;5O

ACTUATOR 1) 721 -(K XD~

) INPUT COrPUTE
DESCRIPTION OF VARIABLE NAME N
TRANSVERSE DIST. ACTUATOR C.G. TO ¢, VALVE 2,438 X1 X1
LONGITUDLVAL DIST. ACTURTOR C.G. TO.¢ VALVE 2.6 ¢§ X2 X2
VERTICAL- DIST. ACTUATOR C.G. TO BRACKET . ERA L X3 33
HEIGHT BRACKET ¢ X4 X4
HEIGIT VALVE NECK 1132y X5 XS
ACTUATOR WEIGHT 219 1528 vi4
BRACKET WEIGHT 29 w2 15
DISC WEIGHT ¢ wa 3
THICRESS OF BRACKET LOWER PLATE §75 T1 T
WIDTH OF BRACKET S T2 T2
WIDTH OF VALVE {ECK i T3 T3
ITCKNESS OF VALVE NECK 3 T4 T4
THICXESS OF BRACKET SIDE PLATES Ers 9 9
TRICJESS OF BRACKEY TOP PLATE IX=s O O
VALVE NECK 0.D. iz as Do
PACKING BORE I.D. 2. /2y Di BS
STEM DIA. , PET D1 D1
GAGE DIA. OF DISC 1 2.50% D D
TH SYALL DIA. BACK OF DISC 1,50 El El
Y4 LARGE 'DIA. OF DISC vk E2 * E2
i HRUST VASHER THICKESS ' EYTA 12 1.2
DIST. & STEM TO FRONT OF DISC L loY Y2 Y2
. NO. OF ACTUATOR BOLTS g N1 N1
TRMSTIE STRESS.AREA OF ACTUATOR BOLTS Y]+ al Al
D3C OF ACTURTOR BOLTS Y, X6 X6
NO. OF BRACKET/VALVE BOLTS 4 N2 N2
TENSILE STRESS AREA OF BRACKET/VALVE BOLTS A a2 a2
TRANSVERSE DIST. BETWEEN BRACKET BOLTS S X7 X7
LONGITUDINAL DIST. BETWEEN BRACKET BOLTS 2. X8 X8
LENGTH OF BRACKET. g5 T5 TS
DISTANCE BEIWEEN VALVE BODY BOLT HOLES K RS RS
DIA. OF VALVE BODY BQLT HOLES 2 RS R6
$ TORQUE ON DISC PIN P % T7
DISC PIN DIA. ¥1% dp DS
VALVE BODY 0.D. > ) dl D8
VALVE BODY WATERIVAY DIA. 13.3 2 R7 R7
ADJACENT PIPING O.D. - 1Y R8 R8
ADJACENT PIPING I.D. 1 3./2¢ RS RO
MAXDMIM PIPING BENDING MQMENT /A M4 M4
NO. OF BODY BOLTS 7 N3 N3
D2C OF BODY BQLTS X0 X0
ROOT AREA OF BODY BOLTS y a4 a4
ENGTH ACROSS GUSSETS ) L L
[SICKNESS OF GUSSETS O T T
IA. OF FLANGE BOSSES [3) B B
(q “DULUS OF ELASTICITY 39000,,000 E E

c-il







L

- -t Y —

NUCLEaAR S

-

-t -

ISMIC ANALYSIS

. mmE tINa Sy e MOV Ny

b

UITH K7

CLASS ¢

&
2ileg

VALLE aegemtY
RE) alTUATOS

e g%

.

PatI v gy

O X id

ML WalLE Sirtszaz WIID
.. i e A EODY: 23400
:. T £.eTE=r €2308
2,2 e C.FTt: 35200
C.: € R 0.GRACHET: 18900
£.7 9 R £.GOLTING: 37550
Fos e -
) e NESICN CONnTTIQNS
FREESSURE(FEICIn 45
TEMFERATUREC ‘F)= 340
LTrTTT C LOADINCE
LOC: TOFQUE= $534 TRANEVERSEs 2
- ——— I E T 4] HELTYF g T
FLOY OIRECTIONSFRCFERRED LONGITUG HAL= 4
. — — QIMENeIaNAal DATA
Y xim 8,432 X2= 2. 488 X3= 3.0682 X4x & X5= 1.37 uir 219 uas 27

uiz &1 Ti= .87¢ Tox € T3n 7 Tas 3 To= .75 TOm .é2t
d3s_0 .- Ale N AL Ny ¢ _T7C Na 19 224 Cim ¢t ONA F2n  O1X "

BRI 17 Y2n 1.304 His 4 Ale L1416 Y.6n 4.8 NI= 4 3
a3 L1416 X7= § xg= 2 5= 9,75 RS= 0 Réx 0 |
wn AE da= 483 dis 231 R7= 13,712 £f= 14 RO= 13,3124

o Lr 9 Te 0 G= 0 E= 2000000C .
_ _ NATURAL FREOUENCIES (M7, ) ACTUATOE: GOLY STRESSES -
LOKGITUDINAL(Z) ACT./VUALVES 85 US. 33HZ. SHEAR= 13259 FE1

VERTICAL(Y) ACT./VALVE= §746 VS,
e e IEANSVERSE (Y)Y LT, /UALNER 130

33HZ.

TENSILE
CoMEINE

= 8491 FSI ' .
O= 1814 FSI VS, ALLOU. = 37500

LATERAL SIEC/STZIN= o604 VE.3IKZ.

-

GEACKET QOLY STRFSSES

VS, SIHC,

»

QRACHET STRESCSES

SHEAR® 10333 FSI
TENSILE= 19€36 FSI
MGINCDE 24240 FOJ VS, aLLOUs

32599

SHEAR=

782 FSI

TENSILE= 4986 FSI

VALVE NECK STRESSES

SHEAR= 1261 FS1

COMGINED> 6305 PST US.ALLOU= 18900

SHEAR®

STEM STRESSES
12776 _©S1

TENEILE= 1431
COMGINED= 2166

FSI
FSI vS.ALLOU= 23400

TENSILEs

4460 FPSI

CONGINED= 21138 FSI VS.ALLOU= 52800

CISC FIN STRESS

SECTION nOOULUS

{ SHEARs 23062 FPS1 ve.ALLOUs 21120 . “VALVE= 782,38 TN42 . .
P FIFINGE &1.22 TN4Z : :
e ' ACTUATOR DEFLECTIONS ‘ RODY ROLTING
LONGITURTHALY S, 10800000603 INGHES NOT APPLICAGLE
R ¥Enrxcaug . 20000900E-95 INCHES //w
? RANSVERSE= 1.60000000E-03 INCHES //
: . sxcnso....dAM.}Zr.. L«...oarco...bﬁ./& ...

s . /V // T

[P 7S

o4

3

C-12
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.VALVE SIZE:
VALVE CLASS:
ACTUATOR:
CUSTOMER:

iy’

1370

N721¢C - SREO - M3 Hul

j);-L LI -

el a u/[

P.0. NO.: NMp/2- P30Yn /12127 -
REFERENCE NO.: 9757
ITEM NO.: = A0U 110
E?Et‘gf)!gf‘ Qwszs
A. ASS'Y DWG. NO. [YS 7 - REV. 3
C. DISC DWG. NO. 2))v-an) REV. _ 2
E. FIN DWG. NO. : "2 200000 REV. __A-__ -
F. BRACKET DWG. NO. Tans =192 REV. __ -
]
11OWARLE STRESSE

A. BODY SA3Y) AR CFixm 27Y00 PSI
B, STEM A StV AR 230 Loend M2y S2200 pPSI
C. PIN <SANIY GA £30 Load Ni273™ 3¢200  PSI [A
D. EBRACKRET cS : , 3902  PSI
E. BOLTING £193% LR B 32500 PsI

DESIGN COKDITIONS :
PRESSURE: Vs~ PSI
TEMPERATURE : 3Y0 DEG. F.

VALYE TORQUES

LOCA TORQUE: 7446 Qu’ Cere 28 IN-LBS [A
MEDIA: A - -
FLOW DIRECTION: Lo lvrre &

- ADNTHNO
TRANSVERSE: 3
VERTICAL: 3
LONGITUDINAL: o

Z~-13






- Pl o ® St Vi ey ene - INC e -— 0N
NUCLEAR SErSHMTe aNALYSIS
C‘J A z v
= et L4 CLASS 150 VALVE AgsceoLy .
WITH NF21C-3R8Q ACTUATOR 72
L IR P
e rwertnir --' ) -; '.:':--
FICLRENCE DWGS. ALLCUSGLE GTRESSES 1FSI)
NenEE Y JUGLNC.3LPLET-3 REV.LY A GODY: 22400
£330 QUWEL 0,122 e RAT_EEY A ¢, STEN: £220&
C.0I%C CUC.NO.:22:14=301 REV.& C.FIN: 35200 ,
C.STEN DUC.NJ.:28:0=015 REV.A 0. 0RACKET: 3169090
E FIN CUWC,.NQ., i 2&d0-230 REV, A €.COLTING: 3I7E0D
F.BRACLET OUG.NQ. 3000-1F7 REV. =
. —— QESYOH CONDTTIQNE :
FRESSURE(FSIG)= 45 . .
TEMFERATURE(’F)= 340
G LOADINGS
LAOCA TORQUEs 7494 TRANSVERSE= 3 ‘
o e HECIASLIE VERTICAL= 3
FLOW OIRECTION=FREFERRED LONGITUDINAL=E 4
R . OIMENSTONAL DATA
X1= 8,438 Y2= 2,488 X3w 3.088 Xa= 6 Xe= 1,375 Ui= 219 WUlwm 27
Uis 41 Tis .87 12= € 3= 7 Tam I T9= 7€ TO= ,4625
3= 0 Q3= 2,358 Q1= 1,37¢ Or 12,974 Ei= 1,904 E2= .813
L2= 316 Y= 1.604 Nis 4 Alm 1416 Xé= 4.5 N2= 4
Ads L1416 X7= 5 X8= 2 75z 9,.7% RE= 0 Ré= O
__%n_&§ dow 498 di= 21 R7= 313,312 R« 14 R9=_13.32¢
L= 0 =0 G Q E= 300060000

u:.ru_,d. FEEGUENCIES (HZ, )

ACTUATOF GOLY STRECSES

LONGITUD!N&L(‘) ACT./VALVE= 85 VS, 3I3HZ,
VERTICAL(Y) ACT./VALVE= S§78 VS. J3IHZ.
JRARSYESSE(L ACT./uALLC 100 US ZIHT,

SHEAR®= 11654 FS1
TENSILE= 849! FPSI
COMEINEDs 14449 £SI VS, 4LLOU. = I7500

ATERAL QISC/ETEN= 604 VS, IZHL,

PEACKET GOLT STRESSES

QRACKET STRECSES

SHEAR=

9013 FEI SHEAR= 724 FSI .
TENSILE= 19834 PSI TENSILEw 4574 PSI
QnEINER= _2531C PCS1 VS, ALLOW= I7€0Q COMOBINED= 4487 PCSI VS, ALLQY= 108000

VALVE NECK STRESSES
SHEAR=_313E  FCT

-

STEX STRESSES
SHEAR= 14625 FSI

TENSILE= 1421 FSI
COMCINED= 204% FSI VS.ALLGU= 23400

TENSILE®= 4460 FS1
COMBINED= 17084 PSI VS.ALLOU= 52800

OISE FIN SIRESS
SHEAR= 17990 FSI V3.ALLOWs 21120

SECTION nOOULUS
INt3
IN¢3

VALVE= 742,38
PIFING= 41,22

ACTUATOR OEFLECTIONS
_____LONG{IUDIH&L- $:10800000E~-03 INCHES

BODY BOLTING
NOT APPLICAGLE

VERTICALx 8.3000000CE-05 INCHES
TRANSVERSE= 1.40000000CE~03 INCHES °

srcuso.ywrﬁg/{m. . ..'oa'reo....../.? xS

c-14






NUCLEAR LOCA & SETSMYC ANALYSIS

v

VALVE SIZE: /2

VALVE CLASS: (50

ACTUATOR: NZile - cf80 = M3H
CUSTOMER: _AL.'_.?.,-. Mol asle
P.0. NO.: Mmyp2-~pP3oYp-l2127 ,
SPEC. NO.: NhDPZ- P30y N 4 Add =1 %o f*3
REFERENCE NO.: 12,5 7
ITEM NO.: 9 Ao/ jo7
REFERENCE DWGS,
A. ASS'Y DWG. NO. 194572 =Y REV., __A
B. BODY DWG. NO. IITERYY, REV. _4
C. DISC DWG. NO. 2112 - 30) REV. __ A4
D. STEM DWG. NO. 25/0-0/3 - REV. __ 4 _ _
E. PIN DWG. NO. 2400 - 0O REV. _ A - -
F. BRACKET DWG. NO. ¥ 000 - /77 REV. __.~__
3
owA STRESSE
A. BODY sASY) GA ¢ FRM 23900  PSI
B. STEM s/ ¢f ¢cwm cad Hio3S 52500 PSI
C. PIN _SASz9V oA 270 co-d piers 35200 PBSI |h
D. BRACKET .S /&S00 _ PSI
E. BOLTING AlG3 GA BT . 37500  PSI
ESIGN COMDITIONS
PRESSURE : 2.5 PSI
TEMPERATURE: 390 DEG. F.
VALVE TORQUES -
[ 4
LOCA TORQUE: 2941 @Pgo Case 34 IN-LBs |4
MEDIA: A ) 4
FLOW DIRECTION: Pre oo |
G-LOADINGS
TRANSVERSE: 3
VERTICAL: Y
LONGITUDINAL: 3

" C-I5






DIMENSIONAL DATA

c-l6

ACTUATOR A
INPUT COMPUTES
DESCRIPTION OF VARIARLE NAME NAE

TRANSVERSE DIST. ACTUATOR C.G. TO. ¢, VALVE S, 439 X1 X1
LONGITUDINAL DIST. ACTUATOR C.G. TO ¢. VALVE 2,098 X2 X2

VERTICAL DIST. ACTUATOR C.G. TO BRACKET 3.c58 X3 R
HEIGHT BRACKET a X4 X4
HEIGHT VALVE NECK 2.005 XS5 XS
ACTUATOR WEIGHT 419 Wl w4
BRACKET WEIGHT 27 W2 1253
DISC WEIGHT 22 W4 W3
THICKNESS OF BRACKET LOWER PLATE €75 T - T1
WIDTH OF BRACKET S . T2 T2
WIDTH OF VALVE MNECK 3./82 T3 T3
THICKNESS OF VALVE NECK o T4 T4
THICKNESS OF BRACKET STDE PLATES 175 9 T3
THICKNESS OF BRACKET TOP PLATE 2y O TO
VALVE NECK O.D. 2 525 as Do
PACKING BORE I.D. 1, 7 55— Di B5S
STEM DIA. ) 29 = D1 Dl
SCE DIA. OF DISC YR D D
SALL DIA. BACK OF DISC e El El

H L:RGE DIA. OF DISC . 93¢ E2 E2
RUST VASHER THICKNESS 30y~ 12 L2
wiST. & ST=1 TO FRONT OF DISC 7, 5% 2 o
NO. OF ACTUATOR BOLTS g " N1 ‘N1
TENSILE STRESS AREA OF ACTUATOR BOLTS (171¢ al Al
D2C OF ACTUATOR BOLTS - Y5 X6 X6
NO. OF BRACKET/VALVE BOLTS 4 : N2 N2

TENSILE STRESS AREA OF BRACKET/VALVE BOLTS 1YL A2 A2
TRANSVERSE DIST. BETWEEN BRACKET BOLTS - /T2 X7 X7
LONGITUDINAL DIST. BETWEEN BRACKET BOLTS 2 T2 X8 X8
LENGTH OF BRACKET a. 7y TS TS
DISTANCE BETWEEN VALVE BODY BOLT HOLES 0 RS RS
- DIA. OF VALVE BODY BOLT HOLES O R6 R6
% TORQUE ON DISC PIN ‘N 3 7
DISC PIN DIA. EYL) dp, D5
VALVE BODY 0.D. 10 dl D8
VALVE BODY WATERWAY DIA. 12.007 R7 R7
ADJACENT PIPING 0.D. 12,25 R8 R8
ADJACENT PIPING I.D. 1,639 R9 R9
MAXTMUM PIPING BENDING MQMENT WA M4 M4
NO. OF BODY BOLTS 7] N3 N3
"DBC OF BODY BOLTS ] X0 X0
ARE2Z OF BODY BOLTS ! a4 24
ACROSS GUSSETS D L L

ESS OF GUSSETS 0 T T

DIA. OF FLANGE BOSSES { B B

%" "ULUS OF ELASTICITY 30,000#000 E E

. V4






U il BN I AN, o N s =

NUCLEAR SEISMIC ANALYSIS

—— SSERGL PRS- 7.
S CLASS 150 VALVE A Y .
3:15Lugzxc-snao ACTUATOR fe
CUSTOMER: NTAGARA HOHAUK
F.0.NO, NEF2=F3040~12177
LSFEC.NO, i NnF2=F3Q40
REF,NO, : 19157
ITEM NO.: 4 ’
: """ TREFERENCE DUGS., ALLOUAGLE STRESSES (FSID
A.ASS’Y DWG.NO.:19157-4 REV.A A.0ODY: 23400
G, (ODY OUG.NO. 11112301, REV, & B.STEM: 52800
C.DISC OUG.NO.:2112-301 REV.A C.FIN: 35200
D.STEN OUG.ND.:2510-013 REV.A 0.GRACKET: 18900
. . E.FIN DUG.NO._.:2400-060 REV,A . €, COLTING: 37500
_ F.GRACKET DWG.NO.8000-199 REV.-
v e e DESIGHN _CONDITIONS
FPRESSURE(FSIG)= 45
. TEMFERATURE(‘F)= 300
-t VALVE TORGUE(IN-LES) G LOADINGS
LOCA TORQUE= 3991 TRANSVERSE= 3
e - HEDIA=ALR VERTIGAL= 4
FLOW DIRECTION=PREFFERRED LONGITUDINAL= 3
e o : DIMENSIONAL DATA
Xi» 8.438 X2= 2,488 X3= 3.488 Xa4n & X5m 2,665 Wim 219 W2z 27
Wam 24 Ti= .878 T2= § T3= 3.182 T 0 T9= .75 TO= .425
o d3=_ 2,875 __ pjiw 1,785 Ni= 1.747 De 11,703 Ei= 1,428 2= ,938
L= ,30S Y2 1,857 Ni= 4 Alm L1416 Xém 4,5 N2w 4 «
: A2s 1416 X7= 3.182 X8= 3.182 T5= 9,75 RS= 0 Ré= 0
vw 45 dn= 309 di= 3¢ f7= 12,042 RB= 12,25 R9= 11,938
L= 0 T= 0 o= 1 €= 30000000 -
NATURAL_EREQUENCIES (MZ.) ACIUATOR GOLT STRESSES - -
LONGITUDINAL(Z) ACT./VALVEs 42 VS, 3I3IHZ. SHEARs 7781 FSI
VERTICAL(Y) ACT./VALVE= 486 VS. 3J3JHZ. TENSILE= 10497 FSI
—ew. JRANSVERSE O0). ACT.ZVALYE= 20 _US JIIHZ COMGINED= 14291 PSI VS, ALLOU, = 372%00
LATERAL DISC/STEM= 906 VS.33HZ, .
s .

BEACKEY B! T STRECSES

AEACKEY SYRESSES

SHEAR= 8343 PSI
TENSILE= 17882 PSI
—COMGINED= 21158 _FSI_VUG ALLOUs I7500

SHEAR= 819 PSI .
TENSILE= 3227 FSI
CONGINFDe 3312 PST VS, ALLOU= 8900

VALVE NECK STRESSES
———SHEAR=_2874_ESI

STEM STRESSES
SHEAR= 10482 Q71

TENSILE= 8782 FSI :

TENSILE= 4526 FSI

¢ COMGINEDm 9439 FSI VS.ALLOU= 23400 COMBINED= 12987 PSI US.ALLOW= $2800
DISC FIN STRESS . . SECTICN HODULUS
4 SHEAR= 22937 PSI VS.ALLOW= 21120 ° VALVE= 192,79 INt3
PIPING= 47,09 _IN43 -

ACTUATOR OEFLECTIONS
— L ONGITUDIMAL= 27,08%00000€=03 _INCHFS

BODY BOLTING
NOY APPLICARLE

VERTICAL= 1,.77000000E-04 INCHES
L TRANSVERSE= 5.40000000€E-03 INCHES

SIGNED..i.;é{ZCaggilﬁiféfz—r.....OATEO....l/GLJ?Q....
. /Y //' 7 7

-
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[ 1]

VALVE SIZE: 12

VALYE CLASS: lLso
ACTOATOR: Nyite - ¢RD ~ M2 N w
CUSTOMER: A}:A‘a:x mnAnth
P.0. NO.: MmpP2-P30Yp-)21)7
SPEC. NO.: ML Z= P30y D ¢ Add =1 % ¥
REFERENCE NO.: 19,57
ITEM NO.: .l Aoy 1o 7
REFERENCE DUGS,
A. ASS'Y DWG. NO. 19752 -Y REV. A
B. BODY DWG. NO. TITEY.Y, REV. 4
C. DISC DWG. NO. 2711 - 30) REV. __ A
D. STEM DWG. NO. 2 /000D REV. A
E, PIN DWG. NO. 2200 - 042 . REV. _B
F. BRACKET DWG. NO. %000 /99 ‘ REV. e~
3
ALLOWABLE STRESSES
A. BODY sAN) GA c FRM 23300 PSI
B. STEM _sAesy cf ¢c1p Cad HI?5 y22300 PSI
C. PIN SAStY . Ff 470 cend sliprs 35200 PSI |4
D. BRACKET S _1§S00 PSI
E. BOLTING Al93 GA RY 37500 PSI
ESIGN COMDTITIONS
PRESSURE: Yy PSI
TEMPERATURE: 399 DEG. F.

- VALYE TORQUES -

LOCA TORQUE: 3321 D 7p° E~s« 3A . IN-LBS
MEDIA: A
FLOW DIRECTION: Pore beore o
G-LOADINGS
TRANSVERSE: 3
VERTICAL: Y
LONGITUDINAL: 3

c-19

[4 -
1A






S L - e P Y AN NN A UINEI— N =
NUCLEAR SEISMIC aNaLYSIS - .
- i mm— .
15 CLASS 150 VALVE ASSEmRLY P
UITH N721C-SRE0 ACTUATOR 72
. CUSTOMER: HIASARA ROMAUK ~—
, £.0.NO.NOF2=F204D=12177
: SFPEC.NO. INRF2=F32040 .. __
' REF,NO, ! 19157
( ITEM NO.: 4
' REFERENCE OUGS., ALLOUAGLE STRESSES (FSI)
A.ASS’Y DUG.NO.:19157-4 REV.A A.GODY: 23400
. GOOY, DUG.NC. 1 1112-301_REV. A_ Q.STEK: £2800
. C.0ISC OUG.NO.:2112-301 REV.A C.FIN: 35200 .
0.STEM OWG.NO.:2510-033 REV.A . 0.GRACKET: 18900
E.FIN OUG.NO. :2600-060_REY.A €.GOLTING: 37500
F.GRACKET DUG.NO.8000~199 REV. -
e er e o OESIGN_CQNRITIIONS
PRESSURE(FSIG)= 45
TEMFERATURE(‘F)= 300
g VALVE TORQUE(IN-LGS) C LOADINGS
L.OCA TORQUE= 3321 TRANSVERSEs 3
e e me e e e MEDIARAIR VYERTICAL® & . W
FLOW OIRECTION=FREFFERRED LONCITUDINAL= 3 x
s rme DIMENSIONAL DATA i )
X1= 8.438 X2= 2,488 X3= 3.488 X4m § XS= 2,665 ui= 219 . ul= 27
Waém 24 Ti= .875 2= § T3I= 3.182 T4 0 T9= .75 TO= .625
e 3% 2.875,0cee—Diw 1,758 Niw 1,287 D= 11,703 Ei= 1,428 EJ« .938
L2= ,30S Y2s 1,557 Niw 4 Aln 1416 X6m 4.5 N2 4 :
A2s , 1416, X7= 3,182 XB= 3,182 TS= 9.75 RS= 0 Ré= ©
“u_4S dp=_. 309 dlw 19 BZ= 12,042 RR= 12,78 Ro=_11.938
L= 0 T= 0 o= 3 E= 30000000
1
' NATURAL _EREQY ACTUATOR (ESSES . .
LONGITUDINAL(Z) ACT./VALVE= 62 VS, 33HZ, SHEAR= 7266 PS1
' VERTICAL(Y) ACT./VALVE= 456 VS. 3I3HZ. TENSILE= 10697 PSI
——-TRANSVERSE(X). ACT./VA 3 = 14 ALLOU. = J7500

LUE= 20
LATERAL DISC/STEHw 906 VS,33HZ.

BEACKEY GOLY STRESQSES

QRACKET STRESSES

SHEAR= 7848 FS1
TENSILE= 127852 PSI
OMEINED=_20A12 €93 US, ALt OQUs I7500

SHEAR= S11 PSI
TENSILE= 3095 PSI
COMOINED= 317Q PGI VS, ALLOU= 18900

VALVE NECK STRESSES
e SHEAR=®_270

SHEAR= 8722

STEM STRESSES . '
FSI .

TENSILE= 8782 PS1
COMUINED= 9550 FSI VS.ALLOW= 23400

TENSILE® 4526 FSI
COMBINED= 11274 FSI VS.ALLOU= 52800

DISC FPIN STRESS -
SHEAR= 19086 FSI VS.ALLOU= 21120

’Au

VALVE= 192.79
PIPING= 47.09

SECTION nUbULTS -
IN43
INe3

Y

ACTUATOR DEFLECTIONS
" o _LONGITUDINAL= 7,08900000E=03 INCHES

BODY BOLTING

HOT APFLICAGLE

VERTICAL= 1.7700C000E-04 INCHES
4 TRANSVERSE= 5.40000000E-03 INCHES

LI ol (P U

SIGNED. .. U/zﬂ—-{oﬂ-—' . oareo...l/?.',f.‘... cee

c~19






NUCLEZAR LOCA

v

% SETSMIC ANELYETS

<

TRANSVERSE:

VERTICAL:

LONGITUDINAL:

G-LOADINGS
Z
Y
-
c-20

VALVE SIZE: 12
VALVE CLASS: __ I50 -
ACTUATOR: : VNoere - 8D ~ MM W
CUSTOMER: AL ee Malia o
P.O. NO.: um?‘z-;’soyp-/zxv .
SPEC. NO.: MhPZ=- P3oN B 4 Add =L Tz f¥x
REFERENCE NO.: 19/5 7
ITEM NO.: ¢ Aoy 105

= \I o w
A. ASS'Y DWG. NO. 192572 = S~ REV. __c¢
E. BODY DWG. NO. 1111 =307 REV. __ A4
C. DISC DWG. NO. 2./12- 30) REV. t
.E. PIN DWG. NO. 2L00 - pLO REV. ' _4 - -
F. BRACKET DWG. NO. %000 -199 REV. ~

b}

WABLE STRESSE
A. BODY sASY) CA ¢ FRM 23400  PSI
E. STEM _sps/y cf ¢y cod HI0IS 52300 PSI
C. PIN _SAszY _of 470 ¢ond pinprsi 35200 _ PSI A
D. BRACKET ) 1§900 _ PSI
E. BOLTING Al93 GA BT 32500 PSI

SIGN CONDITIONS '
PRESSURE:’ £ PST
TEMPERATURE: 390 ‘DEG. F.
VALVE TORQBES

LOCA TORQUE: Yiop (D¢0 Case 3€_  IN-LBS [A
MEDIA: e a
FLOW DIRECTION: P LN | &






) SIZE __ 47" aass ;50

C-2

a DIMENSIONAL DATA ACTUATOR /95 1¢ -y A 20-M 3 A,
! © INPUT .  OOMPUTER
DESCRIPTION OF VARIABLE NAE NAME
TRANSVERSE DIST. ACTUATOR C.G. TO ¢, VALVE <, 439 X1 plal
LONGITUDINAL DIST. ACTUATOR C.G. TO ¢ VAILVE 2 (93 X2 X2
VERTICAL DIST. ACTUATOR C.G. TQ BRACKET 2.0 2% X3 %3
HEIGHT BRACKET 4 X4 X4
HEIGIT VALVE MNECK 2. (05 X5 XS
ACTUATOR WEIGHT 1149 WL vi4
BRACKET WEIGHT X w2 .
DISC WEIGHT 2L W4 V3
THIGRESS OF BRACKET LOWER PLATE & 75 Tl T1
WIDTH OF BRACKET . 5 T2 T2
WIDTH OF VALVE -MECK 3./82 T3 T3
THIGOIESS OF VALVE NECK 0 T4 T4
THICKNESS OF BRACKET SIDE PLATES 173 T * TS |
THICKESS CF BRACKET TOD PLATE (2% TO O,
VALVE NECK 0.D. 2. §25— a3 bo-
PACKING BORE' I.D. L 25y Di B5
STZM DIA. ). 242 D1 Dl
GAGE DIA. OF DISC 17. 903 D D
SVALL DIA. BACK OF DISC ), L 25— El El
L*RGE DIA. OF DISC 93¢ E2 E2
T VASHER THICKNESS PETS 2 12
. . & ST=1 TO FRONT OF DISC 7, 5% Y2 2
NO. OF ACTUATOR BOLTS B N1 N1l
TZNSILE STRESS AREA OF ACTUATOR BOLTS 17 1¢ al a1 -
D3C OF ACZTUATOR BOLTS .5 X6 X6
NO. OF BRACKET/VALVE BOLTS 3 ., N2 N2
TENSILE STRESS AREA OF BRACKET/VALVE BOLTS JYLe A2 a2
TRANSVERSE DIST. BEIWEEN BRACKET BOLTS EWEEN X7 X7
LONGITUDIAL DIST. EETWEEN BRACKET BOLTS 2 T2 X8 X8
LENGTH OF 2RACKET 9.9y TS 5
DISTANCE BETIWEEN VALVE BODY BOLT HOL..S 7] RS RS
DIA. OF VALVE BODY BOLT HOLES [5) R6 R6
% TORQUE ON DISC PIN ‘5 $ . T7
DISC PIN DIA. 209 dp DS
VALVE BODY 0O.D. 73,0 di D8
VALVE BODY WATERWAY DIA. 12,007 R7 R7
2DJACENT PIPING O.D. 12,9y RS R8
EDJACENT PIPING I.D. 1L 93¢ R9 R9
- MEXDANM PIPING BENDING MQUENT v /A M4 M4
NO. OF BODY BOLTS ' 7] N3 N3 -
D3C OF BODY BOLTS 1 X0 X0
ROOT ARE2, OF BODY BOLTS Y Ad . A4
ZNGTH ACROSS GUSSETS » L L
ESS OF GUSSETS ) T T
OF FLAMNGE BOSSES { B B
.\(rwmus OF ELASTICITY 30,000,008 E E
4 r A






N - tmmt b e - e e NN Y € s g il X " .
“NUCLEAR SEISHMTE ANALYSTI
e Cags _3C
12 CLASS 160 VALVE ASSENGLY
CITH N-2:C-SRED ACTUATGR ‘ §c°
ALLGUAGLE STREZSES (721D
SoAEE Y TRSLNR, AGORY: 23400C
G.o20y CUCLHG, 122 ¢, STER: CIRNC
C.CIEC SUS.NO0.:2212301 ¢ ne C.FIN: 35200
STEm OHC.H0.:2E10-013 REY. a 0.GRACHET: 16900
E.F‘!N 0UC. NC, | 2400-06Q_EEL A £ LOLTING: 37500
F.GRACIDT CUC.HC.SC90=-35C REV. -
. . = e = DES:A LopnYTANe
PRESSURE(FSIC)= 4AS .
TEMFERATURE(‘F)= 340
TToTmTmT C LOADINGS
LOCA TORQUE= 4100 TRANSVERSEs 3
e et - 2ECTaEATE: VESTICA S 4
FLOW OIAECTIONSFREFERRED LONGITUDINAL®S 3
o s e e DIHENSIONAL _DATA
Yi= 2,662 X2= 8,433 (3m 2,668 X4m § XS= 2,665 Uiz 219 Ud= 27
Uom 24 Ti» .£75 T2« 5§ TIe 6.5 T4m 2,928 T9= .75 T0= 425
——d3r . piw 1.°¢€¢ Din 3,267 De 311,203 £l 1,428 El= , 938
La= ,30E Y2 1.£57 Nim 4 Alw L1416 Xéx 4.5 N2= 4
. A2= L1414 X7% S %8s 2 TS= §.75 RS= 3.4 Ré= 3
%= 485 dos L3609 dle 14 £2= 12,042 RE= 12,75 R9= {1,030
L= 0 T= 0 = Q E= 30000500
_Nelyxal FEEQUINCIES (HZ,) ACTUATOR QOLT STRESSES
LONGITUDINAL(S) ACT./VALVEs 78 VS, 33KZ. -SHEAR® 7865 PSI ] = -
) VERTICAL(Y) ACT /UALUE- §63 VS. 33HZ. TENSILE= 10657 FSI
— TRANSUERSELY D LYALURF 123 Ys, 34,  COMCINEDw 14860 FST UG, ALLOU. = 37500
LATERAL OIS b/sraﬂs 966 VS.33HZ.
1 v
CRACHET ROLT STRESCES QRACHET STRESSES .
SHEAR® 8084 FSI SHEARS 532 FSI
' TENSILE= 22749 PSI TENSILE= 3232 PSI
MEINEDw 26347 FST VS, ALLOWS 27500 COMRINEDe 3366 PST VS, ALLOU= 18900
VALUE NECK STRESSES . STEM STRESSES
SHEAR= 13%¢ et gHEsRw 10748 PSI
TENSILE= 2578 FSI TENSILE® 4528 PSI -
. COMGINEDm 3144 FSI VS.ALLOWs 23400 COHGINED» 13247 FSI US.ALLOU= 52800
DISC FIN STRESS ) SECTION RODULUS
Y SHEARs 23542 FSI VS.ALLOW= 21120 VALVEs 272,23 INt3 .
- FIPINGe 47,00 IN43
a2 | . 4
: ACTUATOR DEFLECTIONS BODY GOLTING \
— LONGITUQINAL® 4, 45400000E~03 INCHES NQT APPLICAQGLE
, VERTICAL® 1,16000000E-04 INCHES
TRANSVERSE® 1,80000000E-03 INCHES ;
SIGNED, ....Wﬁ{—._...oaren...ll—/l.?/h... ‘
s ' i
-ay ek < '_ . — = =

C-72%






HUCIZAP Teors 3 Sor-ure AMALYOTD
VALVE SIZZ: 12
VALYE CLASS: Lo
ACTUATOR: Mol e - ¢cfRD « M2H W
CUSTOMER: Moo= Poateas )
P.0. NO.: MmP2-P3cY P22
SPEC. NO.: NhLZ- Pioy O 4 Ld] =1 B, f %=
REFERENCE NO.: 1975 2
ITEM NO.: > Aoy 105
RESEIEMNECE DUGS,
A. ASS'Y DWG. NO. 19753 = S REV. c
B. BODY DWG. NO. 11T~ 307 REV. A
C. DISC DWG. NO. 2./11 - 30 REV. A
D. STES¥ DWG. NO. 250 -0/3 RZV. A .
E. PIN DWG. NO. 2 L00 - NL2 REV. 4
F. BRACKET DWG. NO. 000 - /973 REY. ~
)
' QWARLT STRETSSE
A. BODY sAYy) GA cFRM 23500 PSI
B, K STEM _sfusy cf ¢c1n Cad HI07C 52300 PSI
C. PIN SASz9 of 270 ¢ood ptprs 3sz00 _ pst A
D. BRACKET S 1§S500 PSI
E. BOLTING Al93 GA B7 32500 PSI
DESIGN CO“DITIONS
PRESSURE: 28 PSI
TEMPERATURE: 3vYo0 DEG. F.
VALYE TORQUES
Lose 3 & IN-LBS

LOCA TORQUE:
MEDIA: .

A

FLOW DIRECTION: .

L o
pfearftgy‘

Q-IQAQIXQS
TRANSVERSE: 3
VERTICAL: Y-

3

LONGITUDINAL:






FOSI—-SEAL INTERNATIONAL, INC.
: ) NUCLEAR SEISMIC aNALYSIS

Lage 2

12 CLASS 150 VALVE ASSEMQLY
- [ HITH NZ731C-SREQ ACTUATQR

CUSTOMER: NIAGARA HONAWK
F.0.NQ,NHF2=F3040~12122

U-su'f.' Teepmnr

SFEC.NQ. INMF2=FJ040
REF,NO,: 19157
ITEM NO.;S

—

. REFERENCE DUCS.
A.ASS’Y DUG.NO.;19157=5 REV,C

ALLOVAGLE STRESSES (FSI)
A, R0DY:_ 23400

£.G00Y OWGC.NO.:1112-301 REV.A
: C.0ISC DUG.NO.:2112-301 REV.A
. . D.STEM OUC.NO,;2510=013 REY, A

®.STEH: $2800
C.PIN: 35200
0. QRACKEY: 18900

E.FIN OWG.NO. :2600-060 REV.A
F.GRACKET DOWG.NO.8000-199 REV.~

ime eme o

E.GOLTING: 37500

DESIGN CONDITIONS

. FRESSURE(FSIG)= 45
——- IEMPERATURE(/F)= I00
. VALVE TORQUE(IN=-LRS) G LOADINGS
- $.0CA IORQUEw D542 IRANSVERSE= 3
MEDIASAIR VERTICAL= 4
- FLOW DIRECTION=FREFERRED LONGITUDINAL® 3
‘ DIMENSIONAL DATA B
“ Xi= 2,488 X2= 8,438 X3= 3,488 Xam 4§ XS= 2,665 Ui= 219 W2= 27
—_———M4n_ 24 Ii=__825 Jo= € IZ=_4.8 JAu 2,038 Ie= .25 o= ., 428
* d3= 0 0i= 1,755 Di= 1,247 0= 11,703 Els 1,625 £2= ,938
U L2= , 308 Ya= 1.557 Nis= 4 Alm 1416 Xém 4,5 N2= 4 ,
A2 _ 1414 X2= Xf= 2 &= 9.2% RS= 3.4 Bé=_1
Xw 45 dps= .309 di= 346 R7= 12,062 REm 12,75 R9= 11.938
‘ l= O T= 0 8= 0 E= 30000000 . - b .
NATURAL FREQUENCIES (HZ.) ACTUATOR BOLT STRESSES
¢ LONGITUDINAL(Z) ACT./VALVE= 78 VS. J3HZ. SHEAR= 6449 PSI

— VERTICAL(YI_ACTL /VOLVE=_SA3_VUS. JI3IHZ

JENSILE= 10497 PSI

TRANSVERSE(X) ACT./VALVEs 123 - US.3I3HZ.

COHGINED= 13897 PSI VS.ALLOW.= 37500

4 LATERAL DISC/STEM= 906 VS.33HZ.
BRACKET BOLT STRESSES " BRACKET STRESSES
SHEAR= 7063 PSI N SHEAR= 489 PSI
ENSILE= _22269_£S1 JENSILE= 2978 PSI
COMCINED® 24782 FSI VS.ALLOW= 37500 COMGINED= 3054 FSI VS,ALLOU= 18900
: valLVE NECH STRESSES STEM _STRESSES
SHEAR® 1140 PSI SHEAR= 64676 FSI
¢ TENSILE= 2578 PSI TENSILE= 4526 PSI
___COHEINEDI_:QzLESI a " a3 = 9313 PSSl _vs. ALLOYU= E2800
4 DISC FPIN STRESS . SECTION HOOULUS
. SHEAR=_14609. PSI_US. ALl Os 21199 UALYEw 777, 2%  TN43X

ACTUATOR OEFLECTIONS

FIFING= 47,09 IN%3
200Y_ROLTINC !

) LONGITUDINAL= 4,45400000E~03 INCHES
! VERTICAL= 1.16000000£-04 INCHES
JRANSVERSE= 1,80000000E~03 INCHES

NOT AFPPLICAGLE

4 7 2 Z

- . .

smNEo. . W. . {«r~7v--n- - .oATED....L"{.ZJ/. esose







NUCLEAR LOCA % SFTSMIC ANALYSIS

['4

VALVE SIZE: 12

VALVE CLASS: lso
ACTUATOR: PVoere <« o880 -~ MAN W
CUSTOMER: Miaoaoa Malgel
P.O. NO.: NP2z -P30) pelaiir
SPEC. NO.: L MM LZ= PioN D 4 Add =1 Tz f¥3
REFERENCE NO.: 19/5 7
ITEM NO.: Y Aol /01
SRENCE DW
A. ASS'Y DWG. NO. 197572 = H REV. __A
B. BODY DWG. NO. 113~ 30/ REV. __ 4 __
. DISC DWG. NO. 2./t - 32) - REV. ]
D. STEM DWG. NO. . 2 S/0 -0/ REV. —fa
E. PIN DWG. NO. _ TP - 04O __ REV. A
F. BRACEKET DWG. NO. %000 - /79 ' REV. - -
ALLOWABLE STRESSES
A. BODY SASY) . G ¢ FRM Z23900 PSI
B. STEM _sAssod A cwvo cat Hio2€ y2800 PSI
C. PIN SASZY gR 4F0 ¢cond slipr S 35200 ps1 ]A
D. BRACKET cS ' /&S00 PSI
E. BOLTING Al53 GA BZ 37v00  PSI
re NDTT NS
PRESSURE: 220 PST
TEMPERATURE: 390 DEG. F.
VALVE TOROUES
: . . "
LOCA. TORQUE: Y3l (DK Casce 94 IN-LBS !p
MEDIA: A~ .
FLOW DIRECTION: Pee fecce
G-LOADINGS o
TRANSVERSE: >
. VERTICAL: 9
LONGITUDINAL: 3







I2E 2" cass g

DI'ENSICNAL DATA ACTUATOR W 72(C-Sx() A

INPUT COMPUTE
DESCRIPTION OF VARIABLE NAME NAME
TRANSVERSE DIST. ACTUATOR C.G. TO ¢, VALVE 2,088 pal X1
LONGITUDINAL DIST. ACTUATOR C.G. TO ¢ VALVE Te. 431 X2 X2
VERTICAL DIST. ACTUATOR C.G. TO BRACKET ‘20§ X3 X
HEIGHT BPACKET C X4 X4
HEIGHT VALVE NECK 3 CCS X5 X5
ACTUATOR WEIGHT 219 Wl V4
BRACKET WEIGHT 29 127 155
DISC WEIGHT 2L w4 w3
THICKESS OF BRACKET LOWER PLATE Xzl T1 T
WIDTH CF BRACKET N T2 T2
WIDTH OF VALVE NECK .5 T3 T3
THICKESS OF VALVE NECK 2,939 T4 T4
THICKNESS OF BRACKET SIDE PLATES e 79 T9 .
THICKNESS OF BRACKET TOP PLATE NE ks 0 70
VALVE NECK 0.D. o ___ a3 Do
PACKING BORE I.D. 1. 75y Di BS
STEM DIA. 1,297 - D1 Dl
GAGE DIA. OF DIS\.. 7. 903 D D
SMALL DIA. BACK OF DISC ) Lzs— El El
LARGE DIA. OF DISC EX E2 E2
i THRUST WASHER THICKMESS kY 12 12
DIST. & STE{ TO FRONT OF DISC 7. 57 Y2 Y2
NO. OF ACTUATOR BOLTS g N1 N1
- TENSILE STRESS AREA OF ACTUATOR BOLTS, I al Al
DBC OF ACTUATOR BOLTS . s X6 X6
NO. OF BRACKET/VALVE BOLTS ) N2 N2
TENSILE STRESS AREA'OF BRACKET/VALVE BOLTS NTIT a2 22
TRANSVERSE DIST. BETWEEN BRACKET BOLTS = X7 X7
LONGITUDINAL DIST. BEIWEEN BRACKET BOLTS .. > X8 X8
LENGTHE OF BRACKET q.75 TS TS5
DISTANCE BETWEEN VALVE BODY BOLT HOLES 3 9 RS RS
DIA. OF VALVE BODY BOLT HOLES B R6 R6
$ TORQUE ON DISC PIN .y 8 T7
DISC PI DIA, .09 dp D5
VALVE ' BODY O.D. 74,0 a1 D8
VALVE BODY WATERWAY DIA. 12, 0L2 R7 R7
ADJACENT PIPING O.D. . 12,25 R8 R8
ADJACENT PIPING I.D. 1/.43% RO RO
MAXIMUM PIPING BENDING MONENT - u/a M4 M4
NO. OF BODY BOLTS / N3 N3
DEC OF BODY BQLTS X0 X0
ROOT AREA OF BODY BOLTS a4 Ad
ENGTH ACROSS GUSSETS 2 L L
HICKNESS OF GUSSETS . P T T
DIA. OF FLANGE BOSSES 7 B B
\/L VODULUS OF ELASTICTTY | 30,000,000 | E E







I3 3

e o~ —t b Y e AIN P hmaN N s b e DN - N -

»
NUCLEAR SEISMIC AaNALYSIS

—— —_— Zare YL
12 CLASS 150 VALVE ASSEMGLY .
UITH N721C-SR80 ACTUATOR §0
CUSTOMER: NIAGARA MOHaWKR
F.0.NQ, NNFO=F3040-12177
.« SFEC.NO.:NnfF2=-F3Q40,
REF,NO, 19157
( ITEM NO.Z 4 ,
’ REFERENCE OUGS. ALLOUAGLE STRESSES (FSI)
A.ASS’Y CUG.NO,.:19157=-4 REV.A A.BODY: 23400
. GO0Y DUG.MO. 212327301 _REYV, A Q. STEM: 52800
C.DISC DUWG.NO.:2112-301 REV.A C.FIN: 35200
D.STEM DWG.NO.:2510-013 REV.A 0.BRACKET: 18900
oo . EJFIN DUG.NO..:12600-08Q REV. A €, ROLTING: 37500
F.HRACKET DUWG.NO.8000-1$9 REV.=-
- e —— OFSIGN_CONDITIONS
FRESSURE(FSIG)= 45
TEMFERATURE (‘F)= 300
) VALVE TORQUE(IN-LGS) G LOADINGS
LOCA TORQUE=s 4319 TRANSVERSEs 3
- HEDIAZAIER UERTICAL® 4
FLOW OIRECTION=FREFFERRED LONGITUDINAL= 3
i DIMENSIONAL DAYA
Xi= 8,438 X2= 2,488 X3= 3,688 X4m & XS= 2,665 Uis 219 U= 27
Vas 24 Ti= .875 T2= S T3= 3,182 Td= 0 T9= .75 TO= .425
43=_2, 875 Di= 1,285 Diw 1,247 O= 11,703 Fl= 1,428 o= ,938
L2= ,305 Y2= 1.557 Ni= 4 Al= 1416 Xém 4.5 N2= 4
: A2= 14146 X7= 3,182 xg» 3.182 T8= 9,758 RS» 0 Ré= 0
Im_AS do= 309 di= 18 RZ= 312, 042 RA= 12,78 Ro= 11,9238
L= 0 T= 0 G= 1 E= 30000000 .
L]
NATURALLERE ' * _ACTUATOR ROLY STRESSES - "
LONGITUDINAL(Z) ACT./VALVE= 62 VUS. 3I3JHZ, SHEAR= 8034 FSI
¢ VERTICAL(Y) ACT./VALVE= 456 VS, 3JIHZ. TENSILE= 10697 PSI

v eTRANSVERSE(X L ACT. LVALUE=_20Q __US IIHZ

COMPINED=_ 1000 PSY VS ALIOM.= 2500

LATERAL DISC/STEM= 906 VS.33HZ.
BRACKET _EOLY SYRESSES

QRACKET STRESSES

SHEAR= B861S PSI
' TENSILE= 317652 FSI

SHEARs S38 PSI
TENSILE= 3292 PSI
i -

QHEINER=_21332_PSI VS = ALLOU= 218900
i VALVE NECK STRESSES STEK STRESSES .
{ SHEAR=_296& _FSI_. SHEAR= 11343 PST
TENSILE= 8782 PSI TENSILE= 4526 . PSI
) COMGINED= 9684 PSI VS.ALLOW= 23400 COHMBINED= 13830 PSI VS.ALLOU= 52800

DISC FPIN STRESS

\ SHEAR= 24822 FSI VS.ALLOUW= 21120

SECTION HOOULUS
IN®3
IN+3

VALVE= 192,79
PIFINGs 47,09

ACTUATOR OEFLECTIONS

B800Y EOLTING

——LONGLTUDINAL=_2,08900000E=03 INCHES NOT APPLICAGLE
VERTICAL= 1.77000000E=04 _INCHES % _
¢ TRANSVERSE= 5.40000000E~03 INCHES ,4£//E;/ 7 //
SIGNED, . Lo Joriveeer, .. 0ATED. I/ I/HE .. ...
' . / 4







MHCLSAR LOCA % SETSVTC ANEIYVETS

[

VALVE . SIZE: /2
VALVE CLASS: lso
ACTUATOR: Ny e - ¢80 = M3IHw
CUSTOMER: o mea  Palase)
P.0. NO.: Nmypz-pP3soyYp-l2,27
SPEC. NO.: NhPZ- P30y D ¢ _Add =1 " f *x
REFERENCE NO.: 19157
ITEM HO.: v A0l 101
BE?I“Q:‘\,QE D”Q§
A. ASS'Y DWG. NO. 19452~ 4 REV. __A_ °
B. BODY DWG. NO., 11T~ 307 REV. __4
C. DISC DWG. NO. 2112 -30) REV. ~A
D. STEM DWG. NO. 2 5/0 -0/ REV. _ 8
E., TIN DWG. NO. 2400 - 52O REV. _ 4~
F. BRACKET DWG. NO. %000 /97 REV. _ -~
ALLOWERLE STPESSES
A. BODY SAZIYI GA CFRM 23960  'PSI
B. STEM _sBw/od cf ¢c1m Caf Hinr < s28c0  -PSI
C. PIN _SASZY of (70 cemd slipy ™ . m520p ps1 [A
D. BRACKET cS ) (§S00  PSI .
E. BOLTING Al53 GA B 372500 PSI
DESIGN CONDITIONS
PRESSURE: 28 PSI
TEMPERATURE; 340 DEG. F.
JVALYE TOROUETS
o .
LOCA TORQUE: 35906 @ 707 Casc YA . IN-LBS |A
MEDIA:" T~ )
FLOW DIRECTION: A Pee foceed
- ™
TRANSVERSE: >
VERTICAL: )
LONGITUDINAL: 3
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NUCLEAR SEISHIC aNALYSIS

- s = 4 Emmsm

Lase YA

12 CLASS 150 VALVE ASSENOLY
WITH N721C-SRBQ ACTUATOR

70

CUSTOMER: NIAGARA AOHAWK
F.0.H0. NNF2=F3040=12177
SPEC. N2, I HRE2-F 304D .

REF.NO, 117157
ITEM NQO.: 4

TREFERENCE OUGS.
A.ASS Y OLGC.NG.:19157-4 REV.A
G.000Y OWG.NO.:1112-301.REVSA

: ALLOUAGLE STRESSES (FSD)
A.00DY: 23400
L. STEM: 62600

C.0ISC OWG.NO.:2112-301 REV.A
D.STEM OUG.NO.:2510-013 REV.A
E.FIN OWG.NO,.,.;2600-06Q_REY.A

C.PIN: 35200
0.0RACKEY: 18900
E.QOLTING: 37500

F.&RACKET OWC.NO.8000-199 REV.-

DESIGN. CONDITIONS

PRESSURE(FSIG)= 45 '
TEHFERATURE( ‘F)= 300

VALVE TORQUE(CIN-LEGS)
LOCA TORQUE= 3590
SO — | 1>} §.3 T.F {

C LOADINGS
TRANSVERSEs 3
VERTICAL= 4

FLOW DIRECTION=FREFFERRED

LONGITUDINAL= 3

DIHENSIONAL _OATA

Xiw 8,438 X2= 2,688 X3= 3,688 X4um § XS= 2,665 Wi= 219 Wls 27
Wam 26 Ti= .87S T2= § TI= 3,182 T4= 0 T9= .75 ' TO= ,625
- =e.83=.2,.878 Di= 1,255 Dis 3,247 D= 11,703 E1= 1,425 El= ,938
L2= ,30S y2= 1.557 Nim 4 Als 14148 Xém 4,5 N2= 4 s
Ad= L1414 X7= 3.182 Xg= 3,182 7S= 9.75 RS= 0 Ré= 0
——1 1 do=_.30Q2 di= 35 R?= 12,062 R@= 123,79 R9=_11.938
L= O T= 0 b= 1 E= 30000000

o NATURAL_FEEQUENGIES (WZ,)

ACTUATOR QOLT STRESSES

LONGITUDINAL(Z) ACT./VALVE= &2 VS. 33HZ. SHEAR= 7472 PSI
! VERTICAL(Y) ACT./VALVE= 456 VS. 3I3HZ. TENSILE= 10697 PSI
e —.TRANSVERSE(X)_ACY./VALVE= 70 VY MG INEDw 314538 PST US, ALLOU.= 37500

- LATERAL 0ISC/STEH= 906 VS.33HZ.
ARACHET ROLY SYRESSES

QRACIET STRESSES

SHEAR= 80SS PSIE
TENSILE= 17852 PSI
OHGINED®_Q0950Q FPSI VS, ALLOUs 37500

SHEAR= 518 FSI .
TENSILE= 3148 FSI
COMRINEDs 3231 PST US.ALLOU= 318900

" VALVE NECK STRESSES
o SHEAR=_2774__PS1

STEM STRESSES .
SHEAR= 9428 FSI .

TENSILEs 8782 FPSI
* . , COHGINED= 9585 FSI VS.ALLOU= 23400

TENSILE= 4526 PSI
COMRINED= 11960 FSI VS.ALLOU= 52800

0ISC FIN STRESS SECTION HUDULUS
8 SHEAR= 20632 FPSI VS.ALLOW= 21120 VALVE= 192.79 IN43 .
: PIFINGs 47,09 IN43
o .
{ ACTUATOR DEFLECTIONS BODOY BOLTING

—___ LONGITUDINAL= ?,08900000E=03 INCHES

NOT APPLICAGLE

VERTICAL= 1.77000000E~04 INCHES
{ " TRANSVERSE= 5,40000000E-03 INCHES

¢ .

- .

srcueo....J.ﬁgﬁidéfl?z;zéz:«n....oarsb....le/‘(..,..
// 7

T L
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BUCILEZAR 10CA % SEYSMTC ANBLYSIS

[

VALVE SIZE: 12
VALVE CLASS: [s0
ACTUATOR: Mol e - LRD ~ MZH W
CUOSTOMER: Mlaaam-s Dol ase /o
P.0. NO.: WmP2-P30Y Palry27 )
SPEC. NO.: MM L Z= PioY O 4 _Bdd =L %z ¥
REFERENCE NO.: 1915 7
ITEM NO.: < Ao/ il

E‘_ NCFE w
A. ASS'Y DWG. NO. 1975725 REV. . &
B. BODY DWG. NO. 11T~ 30/ REV. A
C. DISC DWG. NO. 2712 - 30) REV. '_4 _
D. STEM DWG. NO. ‘ 2 €70 - 01D REV. . .
E. PIN DWG. NO. - 2L00 « 022 REY. éf . -
F. .BRACKET DVWG. NO. X000 - /99 REV. —

3

oW )4 ESSE

A. BODY sAST) GCA c FRM 23300 PSI

B. STEM _sAs/y cf ¢c3m cCat Hipr( 52.500 PSI
C. PIN - SAStY of (70 cord sttors” 35200  PSI |[A
D. BRACKET s _/§Sop  PSI
E: BOLTING Al93 GAR7- - . 3oseo. PSI

’

SIGN COWDITION

PRESSURE: ’ ¥ PSI
TEMPERATURE : 390 DEG. F.
VYALVE TORQUES
LOCA TORQUE: 477¢ @ %° Cas Y = IN-LBS [f .
MEDIA: ‘ . l'; a -
FLOW DIRECTION: - Prettre el
G-LOADINGS
TRANSVERSE: 2
VERTICAL: 5
LONGITUDINAL: 3

C-30






SIZE [ aass gy

DIM=RISICNAL DATA ACTURTOR  AJ)72IC-Spas)-A

c-3l

INPUT CQMPUTT
DESCRIPTION OF VARIABLE MRS NAME
TRANSVERSE DIST. ACTUATOR C.G. TO ¢, VALVE 2.088 X1 pal
LOMGITUDINAL DIST. ACTURTOR C.G. TO ¢ VALVE 2. 431 X2 X2
VERTICAL DIST. ACTUATOR C.G. TO BRACKET 3¢8% X3 %3
HEIGHT BRACKET C X4 ¥4
HEIGHT VALVE NECK 2 CCS X5 XS
ACTUATOR WEIGHT 215 Wl 24
BRACKET WEIGHT 29 W2 1353
DISC WEIGHT 2¢ wa Vi3
THICKRESS OF BRACKET LOWER PLATE Nzl e T1 Tl
WIDTH OF BRACKET v T2 T2
WIDTH OF VALVE MECK C. r T3 T
THICKNESS OF VALVE NECK 9,65F T4 T4
THICFNESS OF BRACKET SIDE PLATES 9T 79 9
THICKNESS OF BRACKET TOP PLATE 1 €25 TO . TO
VALVE NECK 0.D. ) a3 Do
PACKING BORE I.D. [ 155 Di BS
STEM DIA. [ 297 D1 Dl
GAGE DIA. OF DIsC ,/, 703 D D
SMALL DIA. BACK OF DISC 1 25— El El
LARGE DIA. OF DISC EY E2 E2
UST WASHER THICKMESS =Y 12 12
DIST. & STEM TO FRONT OF DISC 7, 59 2 Y2
NO. OF ACTUATOR BOLTS ] N1 N1
TENSILE STRESS AREA OF ACTUATOR BOLTS Y16 A al
DBC OF ACTUATOR BOLTS g 5 X6 X6
NO. OF BRACKET/VALVE BOLTS 4 N2 N2
TENSILE STRESS AREA OF BRACKET/VALVE BOLTS L .V} a2
TRANSVERSE DIST. BETWEEN BRACKET BOLTS < X7 X7
LONGITUDINAL DIST. BEIWEEN BRACKET BOLTS 2 X8; X8
LENGTH OF BRACKET .73 T5 TS
DISTANCE BEIWEEN VALVE BCDY BOLT HOLES EX RS RS
DIA. OF VALVE BODY BOLT HOLES (. R6 R6
% TORQUE ON DISC PIN 5 $ T7
DISC PIN DIA. YK dp DS,
VALVE BODY 0.D. ’ 1,0 ai D8
VALVE BODY WATERWVAY DIA. [, 002 R7 R7
ADJACENT PIPING O.D. (2,35 R8 RS
* ADJACENT PIPING I.D. /7/.93Y% RS R9
MAXTMUM PIPING BENDING MOMENT I M4 M4
NO. OF EODY BOLTS / N3 N3
‘DBC OF BODY BQLTS X0 X0
ROOT AREA OF BODY BOLTS 1A ad a4
ENGTH ACROSS GUSSETS . L L
HICKNESS OF GUSSETS . " T T
IA. OF FLANGE BOSSES ) B B
( YODULUS OF ELASTICITY 20,000,000 E E






- . [ ol S PN e e b ame NN R A L L VY - AN e -
NUCLEAR Sgrsmz ANALYSIS
— Cease Ye.
13 CLASS 180 VALVE ASSENGLY so°
UITH N7212-8R30 ACTUATSR
i .
’ < T TT T RCFCRENCE OWCC. ALLOWAGLE STRESSLS FSL?
ALASE’Y DUS.ND, 1 1Q187-C REV.C A.C00Y: 23409
G500y SUuS.I0. L1t a3 vaLﬁ (, STEF: G200
c.ZIsC "L’ NS, 721122301 REV. A C. pxn- 35250
D.STEn ouc.uo.::sxo 013 REV.A 0.CRACKET: 18900
. E.PIN OUG.NO. 124920656 REV. S €. GOLTING: 37500
F.ERACLET DUC. 1D, S00C~59¢ KEV, -
T — DERICN caNpTTIANS
PRESSURE(FSIC)a «5
TENFERATURE(F)m 330
- G LOAOINGS
LOC TORGUEw 4774 TRANSUERSE" 3
. HEGTAmalR VERTICAL® 4 .
- FLOW OIRECTIONSFREFERRED CONGITUDINALS I
_ . DIMENSIOMAL OATA
Xi= 2,c28 X2s 8,438 X3= 3.486 X4 & YS% 3..65 Uls 319 T Y]
Yam 2¢ Tin 875 T2r 5 T3= 6.5 T4w 2,938 T9= .78 To= .425
. . dls_¢ Osm 1,265 O1= 1,247 Or 11.763 Eiw 1.625 E2w ,928
L2s ,398 Yd= 1,857 Ni= 4 Alw L1436 Xém 4,5 N2= 4
A2z L1416 X7= § Xgs 2 . TS= 9.7§ RS= 3.4 Ré= 1
v 48 das 309 die 14 RZ= 2,042 RB= 12,78 RO= 11,938
L= ¢ T= 0 () E= 30000000 P
HATUEAt FREGUENCIES (Y2 Y ' ACTUATOR QOLT STRESZES - N

SHEARs 9935 PS1

LONCITUDINAL(ZT) ACT./VALVEw 78 VS. 33HZ.
. ‘¢ VERTICAL(Y) ACT./VALVE= S§43 VS, 33HZ. TENSILE= 10697 FPSI .
TRANEVESEE/YI ACY JUAl UCw 19T  ug, T34 COMAINEDE 14630 fal ys AlLLOW, = 77909
. LATERAL OISC/STEM= 906 VS,.33HZ.

CEACHEY OV T SQIRESSES

QEACKEY STEEQEES

SHEAR® 9836 FSI
TENSILE= 22249 FSI
CORGINEDS DAh4=1 FCT US ALl QU= T2€00

SHEAR® 405 FSI
TENSILE= 3609 FSI
COpGINEDs JO0A3 PET UG, ALLQUW= 1€940

. VALVE NECK STRESSES

STEM STRESSES

SHEAR= 17704 FST

SHEAR®_1440_ FSI

. TENSILEs 2578 FSI ; TENSILEs 4526 FPSI
3 COMGINEO® 3376 FSI VS.ALLOW= 23400 COHMEINED= 20203 FPSI VS.ALLON= 52800
OISC FiN STRESS SECT10N HODULUS
. SHEAR= 38943 PSI US.ALLOUs 21120 VALVE= 272,23 IN$3
. PIPINGs 47.00 N3
-
¢ ACTUATOR DEFLECTIONS GODY BOLTING
LONGITURINAL" 4, 45400000E=03 INCHES NOT APPLICAGLE
VERTICAL® 1.16000000E-94 INCHES
[ 4 TRANSVERSE™ 1.80000000E-03 INCHES

s‘rcueo. sevs JL/MM . s cDATED. .. /¥ u./tef. .
/7 &







NUCLTAR 1OCA % SETISVIC ANRILYSTS

[

VALVE SIZE: /2
VALVE CLASS: ls0
ACTUATOR: Yol e - cf£R20 -~ M3IH W
CUSTOMER: Miaagee  Molas )
P.0. NO.: MNmyp2z-pacyY p-/1127
SPEC. NO.: ML Z- P30y N d_dAdd =1 %, f *=
REFERENCE NO.: 1975 2
ITEM NO.: < Ap i/ 1]

t‘:‘t‘_r\!  ~ w s
A. LSS'Y DWG. NO. 19732 =-35" - REV. <
B. EODY DWG. NO. 11T s 30) REV. A
C. DISC DWG. HO. 2711 - 30) REV. . _40
D. STEM DWG. NO. 2.5/0 - 01D REV. '
E. FIN DWG. NO. 2 £30 . ALO REV. R
F. BRACKET DWG. NO. %000 - /7 REV. -

3

1LOWLESLE STPESSE
A. BODY SAIN) GA ¢ FRAn 2 3900 PSI
B, STEM _speszy ¢f ¢330 Cad M8 52300 pPSI
C. PIN _SASZY o f 470 c¢eod sprri =  A§200  PSI [A
D. EBRACKET S 1§500 PSI
E. BOLTING 5193 GAR RBY 32v00 _  PSI

DESIGN CONDITIONS

PRESSURE: : ¥y PSI
TEMPERATURE: 390 DEG. F.

VALYE TOROUES

F' o
LOCA TORQUE: ‘ y229 @ 20° €3 Yo 1N-LBS [P
MEDIA: /H'j- 2
FLOW DIRECTION: Predr o V
~-LOADTH

TRANSVERSE: 3
VERTICAL: : -
LONGITUDINAL: : 5







i e o e e fnest s a ety - "N s -
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NUCLEAR gSErsHMIC ANALYSIS
- s c. f'Afgl/f
- .-"- .SO ALy [1d
* WITH N™21C-28R? 1L}\E‘8:=E noLY 700
CUSTOSES; "L AGERS MTmAWn
F.O U nms 227302 12877
SPES. NN, NPETAETC.D
REF, N2, 1787 T T
ITEM NC.: S
ot © ' TResCEENCE 0%SS. ALLOSAGLL STRESSES (FE1)
Aonz3t s sev.C A.GCDY: 23300
G.G00Y 301 egt.A @.STEM: £2p08
c.0I:s 01 REV.A C.E1N: 35200
C.STEM RGN .:-51“-01- REV. A D.GRACKET: 18900
E.FIN DUZ.HO. ;2600-040 SMV. A €, ROLTING: 37500
F.GRACEET 2UG.NC.3300=1FF ALV, - ]
e e e - OESICH CONRITIONS
FRESSURE(FSIG)® 45
. TEHFERATURECF)w 340
- C LOACINGS
LOCA TORQUEs 4729 TRANSUERSEs 3
e T meTE YCETICALw 4
o FLOW DIRCSTION=FREFERRED LONGITUDINAL® 3
- OIHENSIONAL DATA
Xis 2.632 Y2+ €.438 X3 3.0686 X4= 6 XS= 2.4648 Uis 019 Uas 27
Uis 24 Ti= .875 T2s 3= 4.5 T4m 2,938 T9= .75 TO0r .625
—_—dIr 0 . Ri® 1.7€€ O1= 1,242 Or 11,202 El= 1.42¢ €l ,938
Loy . 306 Y2% 1.£57 N1® 4 Al® L1416 X6m 4.5 Na= 4
Aw L1414 X7= § ¥8= 2 1Ss 9,78 RSe 3.4 Réw 1
%= 45 dn= 309 di= 16 RZ= 12,042 Rgw 12.2S R9= 131.938
t= 0 T= 0 t= 0 E= 30000000

NaTUEAL FEEQUENCIES (HZ.)

ACTUATOF GOLT STRESSE

LONGITUDINAL(Z) ACT./VALVE= 78 VUS. 33HZ, SHEAR= 8350 FSI ,
VERTICAL(Y) ACT./VALVE= 5§43 VS, JIHZ. TENSILE= 10697 FSI
e JRANESVERSE LX) _ACT LVALYE= 127 UG, Z2IHZ, COMOINED= 316246 £SI LS, ALLOU. = 37500
LATERAL DISC/STEM= 906 VE,33HI. > )
GRACHETY GOLT STRESCES i QRACKET STRESSES )

SHEAR= 8497 FSI
TENSILE= 22749 FSI
HRINEDs 28590 FC

SI VS, ALLOW= 3I7CQ0

SHEAR® §49 FSI
TENSILE= 3406 PSI
COMBINER= 3492 PST VS, ALLOU= 18900

VALVE ,NECK STRESSES
SHEAR= 1408 =51

STEM STRESSES
SHEARs 12420 FPSI

TEMSILE= 2578 PSI
COMGINEDO= 3198 FSI VE.ALLOU= 23400

TENSILE=. 4526 FSI
COMGINED= 14888 FPSI VS.ALLOW= 52800

DISC FIN STRESS
SHEAR= 27178 FSI VS.ALLOW= 21120

SECTION nODULUS
IN%3
IN¢3

VALVE= 27C,2
PIPING= 47,09

ACTUATOR OEFLECTIONS
LONGITURINALS 4, 48400000E~0T INCHES

800Y GOLTING
NOT AaPPLICARLE

VERTICAL® 1.16000000E~-04 INCHES
INCHES

TRANSVERSE= 1,80000000E-03

srcneo....a. /K/M."..DATED../}/If/},:...







BICITAT 100K 3 crweurc AMELYSTS

v

VALYVE SIZE: 12
VALYE CLASS: lso
ACTUATOR: Moo - <20 - M3IH W
CUSTOMER: Miaoaea MHobasl
P.0. NO.: Mmp2-FL30Y P22
SPEC. NO.: P Z- Loy O d 24 =1 ®r f*x
REFERENCE NO.: 19/5°2
ITEM NO.: < Ao/ 11 ]
E?E?E_!‘.‘\[{'!‘ t\w(‘!§
A. ASS'Y DWG. NO. 19759 =5 REV. _ &
B. BEODY DWG. NO. TR Y.Y. REV. __ A
C. DISC DWG. NO. 2711 - 30} REV. _ 4O .
D. STEM DWG. MNO, 2502 00D J . REV. t .
E. PIN DWG. NO. 200 . 022 REV. -
F. BRACEKET DWG. NO. ___ ¥000-/99 REV. _—
)
110WLBLT STPESSES
A. BODY SATIY) Gh CER 23900 PSI
B. TEM _sAhsty cf ¢ Cad HIEIY 52300 pPsI
C. PIN _SASZY R 470 c¢ed aipprs — 35200 . PSL A=
D. EBRACKET S ‘ ' /1§500 _  PSI
E. BOLTING Al93 GA R - 37500 PSI
DESIGN:COXDITIONS
PRESSURE : YT PSI
TEMPERATURE: 390 DEG. F.
VALYE TORQUES _
LOCA TORQUE: 261 @ _¢0° Cas Ye IN-LBS [B
MEDIA: : Al~ e
FLOW DIRECTION: Proterec
- A ‘ )
TRANSVERSE: 3
VERTICAL: i 5
LONGITUDINAL: 5







¢ At o= - -t o

NUCLEAR SEXIsSHMIC

LY

-\ s dmanent s b o PR .

- N -

ANALYSIS

e - 3 Consee Y
12 CLASS 180 vALy ALY >
GITH NF2:0-EREQ a§=3§$52 - ¢
ALLOWAGLE STREZSes (FEL)
AL B0DYY 23400
(. ETEN; 2800 i
C.OIEs ful.ntail C.FIN: 35200
C.57TCx DUS.NO.225620-0:2 REWV 0.GRACHET: 1€900
E.PIN CUC.NHO.,}2e00-0¢0 REV, & £.GOLTING: 37500
F.CRACHET CUG.NO.£403-1FF REV. - )
: OCSICH CONDITIONS
et PRESSURE(FEIC) = 45
TERFERATURE(’F)n 340
ooTmmE G LOADINGE
LOCH TOFQUE-~ Zé11t TRANSVERSE= 2
. e e MERTH=nTE VEETICAL® 4
FLOW OIRCCTION®FPREFERRED LONGITUDINAL=S I
—_—— DIMENSIQNAL DaTsh
X1= 2,.4S8 X2= 3,438 X3e I,3588 Xar & XS« 2,845 Uiz 219 “2= 27
Uas 2¢ Tia ,37% T2= § T3= &.5 T4m 2,938 T9= .75 TO= ,428
_dis=_¢ Diw 1 _7CC Nis 1,742 P= 1,793 Etm 1,42€ E2= o382
Las .205 Y2= 1,557 Nis 4 ALlT L1416 Xén 4.5 N2e 4
A2® L1416 X?= 5 X8= 2 TS= 9,78 RS= J.4 Ré=
2w A% dom_ 109 diw 14 R7= 12,042 RAs 12,75 RO= 11,938
L= O = ¢ Gr 0 E= 30000000 }
NeYusay FEsquenntes (M, ACTUATOR GOLT STEETICS - B
LONSITUDINALCZ) ACT./VALVE= 78 VS, 3JIKI. SHEAR® 4721 FSI
VERTICALLY) ACT./VALVE= 543 VS, IIHZ. TENSILE= 10697 PSI

. TIRANSVERST{X) _afY. /VSLYE= 123

VS IIHT,

COMCGINED=_13¢3€ £ST UGS, ALLOW. = 3I7E00

LATERAL Cl3C/STER= 906 VS.33HZ.

nEscHET QROLY cIppeers

RRACKET STRESCES

—SHEAEY 1147
TENSILE= 2878 FS

SHEAR= 710¢ FSI
TENSILE= 2274F F

sI

OUGINEQs _2480¢ FSI VS, ALLOU= 7500
VALVE NECK STRESSES

per

SHEAR= 491 PSI

-

TENSILE= 2989 PSI
COMQINED= 3043 FCI VS, allQti= 318900

SHEAR= 4867 FS

STEM STRESSES
I

€l

CONMGINED= 3029 FPSI VS.ALLOW= 23400

TENSILE=

4526 FSI

COMRINED= 9484 FPSI VS.ALLOU= 52800

SHEAR® 15065

DISC FIN STRESS
FEI VE.ALLOL» 21120

VALVEs 272.2
FIFINGa 47.09

SECTION nOOULUS
INt3
IN43

< ACTUATOR OEFLECTIONS BOOY GOLTING
LONGITUDINAL® 4. 4S400000E=03 INGHES * . ' NOT APPLICAGLE
UERTICAL= 1.16000000E-04 INCHES .
¢ TRANSVEREE= 1.80060000E-03 INCHES 417 /// I/
SIGNED,,,.{ - e 0ATED. . A2 [13/8 5T
. / s ’
s rnL — man o«

<

C~36






.

NOTE: Positive torques are tending to
: open the valve, negative torques
are tending to close the valve.

¥






DETERMINATION OF CLOSING TIME

o

VALVE SIZE /Y

VALVE CLASS

152

NMo21r~SREO-MI HV

ACTUATOR (.44

AMOUNT OF VALVE OPENING 90

DIRECTION OF FLOW

’

7

ﬂc‘[;ff( 4\/

te

ACTUATOR TORQUES (IN.LBS)

SPRING BEGINNING Y930

SPRING ENDING 7770

"

ACTUATOR VOLLME 7z SCF
ACTUATOR PRESSURE __ ¢/ PSIG
MEDIA A '
HYDRODYNAMIC TORQUE @ 90 1] 8=
PACKING TORQUE 3+ IN.LBS.
STEM DILA. 1.395 1IN.
BUILDING PRESSURE ___ Yy~  PSIG

DEG. DENSITY (L2S/FTS)

ACTUATOR YORE RADIUS __ 7 ¢ IN.
SOLENOID VALVE C_ 2.2¢
VALVE Cv 117

SHUT OFF PRESSURE DROP _Y ¥~ PSI

SEAL TORQUE Jy s  IN.LES.
GAGE DIA. 12,95 7% IN.
dc Nl SEC.

PRESSURE DROP (PSI)

VELOCITY (FT/SZC)
10 g 094 ] 5T {Y.9
20 07249 /27,3 v9. 7
30 0770 Z2Y5 3 v 0
40 N8 2l 274 ¢ <2.)
50 02939 v92.2 324G
60 LY : 5Y9y" 25.9
70 WAw v~y¢. 15
80 , e “ =790 Fe2Y
90 172 SYL9 5778






-~

- 150 CLASS VALVE UiTR A N-2

»

18-SRST ACTUATS

-

Pn
-

c.-\!c I&
THE VALVE IS IN TSE PREFEIRAED DIRECTLON
REY
aC = NCT. FRESCw S5 SCL. WALVE Cva 2.2
-go HYZZO, TOSCQUE @ ¢o= 182 SKUT=CFT ORES., CRQSr af
—iv: Ziggws 3. 30% fisagow 30,974
Ui
em €0 §9 -0 s¢ 29
SENSITY 0TS «GTu? L0770 . 3823 .0e2¢ 1180 .1510 .1610 <1720
VELCOITY S, 2=, ° s3s.@ 3782 Ae2. 3 €at, € gis. ¢ €Te. 0 £a1.¢
FRES CROP w4, §Q “a, 70 ~4.00 43.10 37.50 25.90 15.20 Pk S.48
—_._LOGA_CLOSES THE VALVE TO _ 62 OEGREZS UITH THE ACTUATOF STILL ACTUATED
hAY. INUR AERQDYNARIC TQRGUE AS VALWE CLOSES 1T -&8S14 IN.LGS. @ 80 OECREES
TINE TORQUE TORGUE TORQUE TCRQUE TORQUE TQRGUE ANGLE DELTA P
e S 0C, ignd ‘o anen aie spring flov packing & ¢oal bearing degrece pes
¢.20 0 4634 =-20°¢ -2312 A99 3se 62.00 26.9¢
Q.08 0 ~czs -agac =208 499 £04 €1.17 4. ¢
0.10 [} 205¢% -2764 =342 499 547 44.70 40,12
0.18 [ 1779 =2£57 =177 AS9 876 39.44 42,20
0.22 Ce) 14682 =nt28 =2¢ 499 €eg 34,92 42,04
0.2¢ ¢ 1¢33 =2483 -47 459 568 36.82 43.84
90.3Q 0 1637 =-2712 -2¢ 499 603 27.06 44,20
n_=C n 14240 =041 =14 490 £0¢ 3.5 “bd, 48
0.40 0 1724 =2682¢6 -7 499 410 20.24 44,48
0.45 0 1800 =-2906 -4 499 411 17.13 44,75
0.50 [o] 18940 =J09090 =2 499 413 14,19 As, 81
0.55 [¢] 1594 =-3108 ., -1. . 499 612 11.42 44,87 .
Q.40 0 2107 =32 -0 499 22 e. 81 A4,91°°
0.4E 5 AnTe =340 =0 Ag9c 61T - 6,34 44,03
0.70 0 2349 =-3483 -0 499 613 4.06 44,98
0.78 0 1440 -3628 =0 1370 614 ) 1.92 44,96
.85 S 1304 =1922% -0 1800 414 0,59 44, 00
B 3
- = . ¢ - .
aw ot .. - .
! ® e - ’:’ * ° '..- . Tt t:, Ve - T
, ~ - - . . "o " s e -hen s, * \'; X






DETERMINATION OF CLOSING TIME

" VALVE SIZE LY VALVE CLASS P~

ACTUATOR _RedL's  po21c-5030 -MEHW

MOUNT OF VALVE OPENING 90 °

DIRECTION OF FLOW P /Lfa,fz_j

ACTUATOR TORQUES (IN.LBS)

SPRING BEGINNING s430 ~ SPRING ENDING 3770
ACTUATOR VOLLME ., 7L SCF ACTUATOR YORE RADIUS _—=Z. ¥~ IN.
ACTUATOR PRESSURE __¢ D PSIG SOLENOID VALVE C_ 2.2¢
MEDIA Al VALVE C_ WY
EYDRODYNAMIC TORQUE @ 90 _ J/%2. SEUT OFF PRESSURE DROP _ </y~ PSI
PACKING TORQUE €32  IN.LBS. SEAL TORQUE /Yy _ IN.LBS.
_ STEM DIA. /.35 IN. GAGE DIA. 1292 IxN.

BUILDING PRESSURE ___ 3,/  PSIG ‘ dt 25 SEC.
DEG. DENSITY (LBS/FT°) VELOCITY (FT/SEC) PRESSLRE DROP (PS1)

10 07239 (5.3 Y% 9

20 02D (2% 9 v<. 8

30 . 2725 9 250.7 YR

40 ' 0790 3825%.Y . ¥2,€

50 . 0%l ’ . 5290 . 39 3

60 L O07¢ 2 . 2L 7 z3,/

70 11y A4 el 22.7

80 N : ¢33 ¢ 107

" 90 WAL ¢28.:1 £. 92







wer as

ON_ OF cLOSING TIME
€ EiTH 3 NTo1C-SREQ ASTUATIR FaP YR ¥ 1

TIrrans
~CT. L ACT. PRISS: 30 SOL., wALVE Cwax 2,38
raVE £ HYQRS. TOISUE & ©ar- 1282 SHUTNCE $CCS, NIQFe= of
STl T3F Detenms 1, 376 hgaga=s 12.97%
1
Q- 3¢ «9 €90 ‘M Te e 96
. CE: 17 , s8T3s RT3 Bt s L, &7°0 A1 D22 L 2lwud o220 . 1400 -
CELACITY L5.3 2. 280.7 3te. 4 82%.9 621.7 648,58 633. 5 626.1
FREZ ZROF 4a, 70 44a,30 44.20 42.60 35.30 33.10 20.70 11.10 8.92
< - - » e -
g TCRGUE TORCUE TORQUE TORQUE TOARQUE TORGUE ANSLE CELTA F
P ¥- 7SR -4 T A J3 3115 8 hYE. saring flgu posleng % zeal Searine degrees pes
0.90 1863 ° 12993 -5924 =6431 832 Q4 90.00 6.52
0. 0% e2 11€29 -ce4 =6431 832 : 94 ©0.00 6.92
=T T ) 102°¢ -5624 -6431 ] 9% $C. 0C 6.52
0.1¢ ¢ 11284 -4492 =7404 459 144 e1.32 10,54
0. 20 o ol =328 ~358¢ 49¢ 358 £8.55 26,22
° .2¢ 0 2704 -2643 ~877 499 517 .31 37.36
0.30 ) 2103 -2771 -388 499 s57 45,42 40,81
e 0,35, 0 1218 =2702 =196 4%0 581 A0, 04 : 42, €8 .
0.40 ) 1492 -2876 =10& aS¢ <591 25, 44 <3.22
¢ 0.45 ¢ 1634 -2681 =53 499 600 31.31 43.98
0.5% ) 1422 =2720¢8 =2¢ Lo¢ 608 27.52 A4, T4
¢.55 0 1663 =2754 =15 49§ 608 23.98 44,5¢
' 0.60 (o] 1715 -2817 -7 499 611 20.66 . 44,76
0..L5 o 1788 =2po¢ ~4 499 512 17.52 44.82
* 0.70 0 1€77 -2966 -2 . 49¢ 612 14.56 . 44,85
' 0.78 n 1980 =309¢ -1 A99 612 11.77 44,88 -
- Q.50 10 oL =2204 =0 4 £13 .14 Lk, 90
0.85 ] 2218 -3331 -0 A9Q 613 6.67 44,93
L Q.90 o] 2382 ., =3465 -0 A99 613 L 4.38 44,95
— 2.85 n 1218 =408 =0 1263 614 2.19 44.97
. 1.00 V] 1340 -370€ -0 1753 614 0.76 A%, 99
i .
]
i ] .
, P
¢ ; )
C ' .
L 4
", . . R . ]
. ez . ; . S— -






CASE _z 4

DETERMINATION OF CLOSING TIME

4

VALVE SIZE /Y

"‘ACTUATOR A, {43,

VALVE CLASS

/50

W22]/E-SAFO

AMOUNT OF VALVE OPENING

DIRECTION OF FLOW

g0°
ﬁ
P/& L’f&/

ACTUATOR TORQUES (IN.LBS)

SPRING BEGINNING 530 SPRING ENDING 3270
ACTUATOR VOLLME A SCF ACTUATOR YORE RADIUS _ 2,5~ IN.
ACTUATOR PRESSURE 70 PSIG SOLENOID VALVE C_ >.2¢
MEDIA At- ALVE C, £3/7
HYDRODYNAMIC TORQUE @ 90 _ /8L SHUT OFF PRESSURE DROP __ ¥»” PSI
PACKING TORQUE § 32  IN.LBS. SEAL TORQUE /Y5 ¥ IN.LES.
STZ) DIA. (375 1IN GAGE DIA. 2. 979 1N
dt o5 SEC.

BUILDING PRESSUiiE i ‘e PSIG

DENSITY (LES/TT)

PRESSTRE DROP (PSI1)

DEG. VELOCITY (FT/SEC)

10 2941 PR Y4 G
20 " p 7)0 [28.2 vyYy.?
30 12739 2948 v3.9
40 L0833 272, gL S

50, L0957 vg 323 =2

60 ¢ 14 390 22, 7
70 . ) 533 4 oA

80 . Je3 R VA 9,73

90 1 173 Az2609 S L

3






N OF CLOSING TIME

DETERMINATIO
o 12 = 180 QA28 WALUE LITH & N=Sipooksd ACTUATOR Cass 2 £
THE VALVE IS IN THS PREFERRED OIRCCTION
NP ACT. FRESSs SOL. VALUE Sve 2,23
MYRCA TAIpur @ CAa 13107 SHUT.ACE 0ECS, D02+ uE
s ag4 Detoee 1,372 Dgage® 12,97~
GUILSING FEESSUREa 4%
ToTerd, T 12 =0 3¢ 40 59 50 70 3¢ 90
PCHSIT, _ L Gned L3783 et .9823 .00¢€7 L1358 L1634 .21£30 .1730
T GELOCITY o, 12S.C Thw, B 372.8 483.3 Siw.v $33.4 G6i.6 6=8.95
FRES OR3E 44,90 4n.70 43.90 41.50 37.40 8.0 14,4 9.13 .22
T LCCA CLOSTZ TRE UALVE TO o= GCEGREES WITH THE ACTUATOR STILL ACTURTED
RAYNIMUR AGEACYPARTC TOSQUE AC VALVE CLOSES IS -4183 IM.LGS. @ 83 OEZREES
TIME. I0EQUE JOEQUE TORCUE TORQUE TORQUE YORQUE ANGLE DELTA P
s0C tend to cpen air Spring flow packing & seal bearing deqrecets pca
0,50 9 4634 -3008 -22¢1 469 352 52.00 25.24
. 9.05 0 2524 -2325 -694 499 456 S1.17 36.237
0.10 0 2061 -2754 -33¢ 499 543 44,72 39.77
—_ 0,15, 0 1802 2497 =177 499 573 39. 44 42.60
.20 ) 168¢ -2675 -¢5 499 SEG 34.91 42,51
0.25 0 1634 -2483 -47 499 557 30.82 43.73
__0.25 2 1£72 =0217 =25 499 662 27.06 ‘44,12
. 0.35 o 1670 -2761 -14 49% 606 23.54 %44l
0.40 0 1724 -2827 -7 499 610 20.24 44,48
048 o 1800 =2004 -4 499 411 12,12 A4, 7S
0.56 ) 1890 -2999 -2 499 611 14.18 44,81,
Y 0.88 o 1994 =31¢S -1 499 12 11.41 44,87 "
A ZA n 2100 P e -A s8¢ 417 g, 0840 44,91
0.45 ) 223s -3348 -0 499 613 6.36 44,93
0.70 0 2370 . =3482 -0 . 499 613 4.06 44.95
N c ) 1479 =TL0E =0 1271 £14 .21 Ad, 98
0.80 ) . 13Ce -3721 -0 1800 614 0.5%° A%.S9
e —— - L) g L | - LIy

.0_‘






| DETSRUMTINATYION OF riaSTyn TIME °
VALVE SIZE (9 VALVE CLASS /50
secuscnz Rotlle N7 .sppO-rM3HV
AMCUNT OF VALVE GPENING
DIRECTION OF FLOW F/LL,/L/
ACTUATCR TCRGUEZS (IX.LES)
SFRING EEGINNING 4930 SPRING ENDING 3770
ACTUATCR VOLUME" L7 SCF ACTUATOR YGXZE RADIUS __2.3"  IN.
ACTUATCR PRISSURE ¥o PSIG SCLEMOID VALVE C,, 2.2 >
Gtsnu £'- VALVE ¢, L3712
EYDRODYNAMIC TORQUE 6 90 __ /32~ SEUT OFF FPRESSURE DRC?. wJY_  psI
PACRING TORQUE f3% IN.LBS, SEAL TG-RQUE 1295°Y IN.LES.
STEM DIA. 1. 37y IN. GAGE DIA. 22.972Y IN.
BGILDING PRESSSURE z.1 ,%s:c dt oS5~ SZC.
DT3, " LCCA TOBOUS (7w, 138) PRESSHEE nREP®  (PST)
10 /Y13 A ARE
20 1303 Yy 79
30 a5& 4Y1./3 ,
Lo 7 '-/i S
50 - /Y92 239,/
0 60 -5/13 32,73
70 ~749¢ 20.51
80 ~is5 %Y 1.2%9
90 75t ¢.95
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v m e D0 55

ODETERMINATION F CLOSING TIME
14 = 180 CLaSs vaLve uxruci N721C-CRBO ACTUATOR

- S —— ... Case A
THE VALVE IS IN THE FREFELRRED OIRECTION
Tsorine degain® £930... .Jsocang.endinQ= 3720 .. e —_
aCT. voL.= .72 ACT. YOKRE RADIUSs 2.8 ACT. FRESST 80 SOL. VALVE Cvs Z2,2¢
HEDIA=ZAL VALVE Cve 6317 HYCRO. TORGUE ¢ 90s 1182 SHUT-OFF FRES. OROF= A&
FACKING TOGQUET 632 SEaL JQROUET, A4S _— Qssome 3. I7E Dgager 135,974, -
GUILCING FRESSURE= 3.1 . m
DEG. W10, L2 30 AO $0 60 20 80, 90 .
ACRQ TORQUE 1413 1303 886 7 -1462 -3113 -7496 -0584 -7586 ’
PRES OKOF 44,94 ° 4478 445313 A2,SC | 39.18 _ 32.§3 ' 20,51 11.29 6.58 —
LOCA CLOSES THE VALVE TO 49 OEGREES WITH THE ACTUATOR STILL ACTUATED
HAXIMUM LOCA TORQUE AS VALVE CLOSES IS -9584 IN.LGS. @ 60 OEGREES .
TINE TORGUE TORQUE  TORQUE TORQUE TORQUE TOROUE ANGLE OELTA F
sec tend to open air spring flow packing & seal bearing degrees sec
0.00 M 10309 ~3%38 =166 833 I 9. 00 31783
0.05 0 4171 -2781 -2437 499 548 "47.10 40.138
0.10 ) 2693 =2679 =1103 499 589 36.45 43,109
_0.15 0 2138 -2688 =541 499 602 29.87 44,138
10,20 0 1979 -2738 =347 499 606 25.08 44,449
0.25, ., cuea .. 0 1882 =2809 =182 499 g0 21.03 Ad, 712
0.30° 0 1897 -2894 -114 499 612 17.56 44,818
0.38 0 1960 -2991 -80 499 612 14,42 44,849
0040, 0 m. — 0 2032 =3100 =49 499 613 11.53 44.915
0.45 0 2138 =3219 -28 499 613 8.85 A4, 945 .
0.50 0 225§ -3347 =20 499 613 6.37 44,961
_—— o. 2143 =3483 =13 499 S14_ 4.0¢ Aé, 9785 - .
0.40 0 1307 . =3626 -4 1711 614 1.90 4%.968
0.45 0 1024 -3702 -2 2064 614 0.84 44,994
- 0.70 0 RI& =3281 =0 2270 414 0,06 44.99¢

e ae—— - ——

'D-%

e Y
(1]






DETSRMINATION 0P CLOSYNG TIMEZ

VALVE SIZE A

seTeaTox Botdle

«

VALVE CL&SS /5o

N721r.$.R 50 ~/13

AMOUNT OF VALVE OFENING __ Z0°

DIRECTION OF FLOW

p/!_ L//L_j

ACTUATOR TORQUES (IN.LBS)

SPRING EEGINNING $4930°
ACTUATOR VOLUME L7 & SCF
_ACTUATCR PRESSURE " ¥o PSIG
MEDIA W
EYDRODYNAMIC TORGUE & 90 __J) /%2
PACKING TORQUE 232 IN.LBS.
STEM DIA. IS A IN.
BGILDING PRESSURE 3.1 PSIG
DEG. LO'CA TCROEUS (TH.LPBS)
10‘ /Y13
20 [303
30 58
. 40 7
50 ~ 149z
60 -5//3
70 ~749¢
80 ~1s¢¥
90 =725t

SPRING ENDIKG B 720

YOZE"  RADIUS __2.5" _ IN.

LCTUATOR
SOLEYOID VALYE C,, 2.2C,
VALVE C,, A 9 AV

SHUT OFF PRESSURE DRCP S psI

SEAL TORQUE /1 Y5"Y IN.LES.
GAGE DIA. 12.97Y IN. -
SEC.

ds O0S

PRTSSURE wRCP  (PST)







. ODETERMINATION OF CLOSING TIME
- 14 = 15C CLASS VALVE UITH a NT21C-SR80 ACTUATOR
. . e v em . . — . . Cage 22
. THE VALVE OFENING IS RESTRICTED 10 70 DECS.
e warr + menTHE.VALVE 1S.IN THE_FREEERRED DIRECTION. - ——
Teprind Segans S§30 Tspring endings 3770 .
» ACT. vOL.= .72 . -6CT. YORERAQIUS= 2.8 L ACY, . PRESS=®.8Q_ oo ore—SO0h, VAWYE Cu= 2,25
l HMEDIAmALR VALVE Cvs 6317 HYORO. TORQUE & 90s 1182 SHUT-0FF PRES. DROF= 45
FACKING TORQUEs 832 SEAL TORQUE= 1454 Dstems 1,378 Dgages= 12.974
GUILCING PRESSURE= 3.1 _.__ .
0EC. 10 20 . 30 40 50 60 70 80 90
AERO TORQUE 1413~ TT1303 888 7 ~1453  =3113 ~7496 ~9564 -7586 -
’ FRES OROF 44,94 44,78 44,13 42,85 39.15 32.93 20.53 11.2¢9 6.98
LOCA CLOSES THE VALVE TO ~ &4 OEGRELS WITH THE WCTUATOR STILL ACTUATED
HAXIMUM LOCA TORQUE AS VALVE_GLOSES IS -7496 _IN.LGS._ 8 79 OEGREES
TINE .JORQUE . ~JORQUE JORQUE JORQUE. IQRQUE JOQRQUE ANCLE PELIA P
sec tend to open aie spring flow packing & seal bearing degrees sec
0.90 e veee @ om..—B2S8 =3178_ =4089, 832 381 64,00 27.9462 _
0.0S 0 3830 -2767 -212 499 58 FY R T 40,878
0.10 0 2580 -2676 -994 499 591 35.21 43.306
{10 ¥ - S p— | 20%7. =2495 =508 499 403 28.98 A4, 196
g .20 0 1959 -2749 -316 499 607 24,33 44,498
.25 0 1869 -2823 ~-186 A99 611 20.39 44,754
.. 0.30 . .. o 1904 =2909 =108 49¢ 617 17.01 - 44,227
0.38 [ 1972 -3009 =74 499 612 13,91  44.877 -
0.40" 0 2051 -3120 ~44 499 613 11.06 44,923 .
0.45 0. 2185 =3240- =22 A9Q _A13 8,42 AR, 949"
0.350 0 2274 -3370 -19 . 499 614 5.96 44,904
0.55 . 0 2406 -3507 -12 499 614 3.48 , 44,977
. 0.60 . 0 1199 =34%1 = 1842 £14 }.55 44,990
0.65 0 97% =371 . -1 ] 2132 614 0.59 44,996
¥ 3
B S » » » -
. 1] .
PR = n P ot Xt
. . ., . [
"
.
»
' - D-lo







nEquufl(e?TQH Q:‘ c' Qefqg II\J:‘

VALVE SIZE X VALVE CLASS _ L@

ACTUATOR Bdlle w721c-sKg6 ~M3IHW
>
AMOUNT OF VALVE GFENING 1/ 3

DIPECTICH OF FLOW ﬂan,Lj

ACTUATOR TCRGQUES (IN.L3S)

WING Y930 SPRING ENDIN 3270

ACTULTOR VOLUME .72 SCF . ACTUATOR TOZE RAD-IU_S 2.5  1N.
ACTUATCR PRESSURE %0 PSIC SCLENCID VALYE C, z.2¢
@uznm Air - VALVE C, 1942
' EYDRODYNAMIC TORGUE e 90 ¢l SEUT OFF PRESSURE DRCP _ YY¥Y PSI
PACKING TORQUE 25 ( _ 1n.Lss. SEAL TCRQUE /%3 IN.LES.
TEM DIA. ” 1,25 IN. GAGE DIA. 15, 70% | IN.
BGILDING PRESSURE d§  PSIG L 05~ ! stc.
REG, . “LOCZ TCZQPET (T¥.12S) PSECSTEE ®wROP (PST)
10 | 1He3 __44v.9°2
20 -NO.‘I . - Y& XD
30 . ' 3.5
k0 X B ¢y
50 - 9% ' 3C.8Y
G . 60 ~17¢¢ 2743
_ - 10 - =332 13.4Y
(, 50 ~399| . 2853

90 -2%7y 4.8







.. . DETERMINATION OF CLOSING TIME -
. 12 - 150 CLASS VALVE UITH a N72:C-SR30 ACTUATOR

e e e e e o e = Lase. T4
, THE VALVE IS IN THE FREFEARRED DIRECTION
, teoring bezzne S€30 . Tsoraing ondinar_372Q ... _ — - -
! ACT. VOL.® .72 ACT. YOWE RaOIUS= 2,€ ACT. FRESE= 80 SOL. VALVE Cwv= 2.2s
REQ1ARAIR VALVE Cve 4942 KYCRO. TORGUE € 90w 761 SHUT-OFF FRES. OROF= &5
EACHLING TORGUEs 7S¢  ,SEAL TORQUR=_1183 Petemr_ 1,26 -—.Dgages 11.703 __________ .
{ GUILDING FRESSURE= 45
DEG. w10 20 30 40 S0 _ 40 70 80 90 }
[ AERO TOROUE - 1183 1604 820 284 -556 -17¢6 -3321 -3991 -28758
FRES OROF 44,50, , 44,63 _4X.81 ___4l.65___ 35,84 27,43 13,44 7.53 4.85 .
LOCA CLOSES THE VALVE TO §9 DECREES WITH THE ACTUATOR STILL ACTUATED
HAxInUA LOCA TORQUE AS VALVE CLOSES 1S -3691 IN.LGS. € B0 DEGREES
TIHE TORQUE ~ TORQUE  TORGUE TORGUE TORQUE TORGUE ANGLE OELTA F
scc tend to open asr spring flow packing & seal bearing degreecs sec
0.00 T T 4654 <2997 ~3691 756 286 $9.00 38.371
0.05 0 . 3488 -2785 -1539 453 383 47.67 37.957
0.19 .0 2669 =692, =854 AS3 AQT 38.74 41.921
. 0.15 0 2278 =2478 =492 453 437 332.08 23.358
.20 0 1946 ~2716 ~129 483 445 26,78 44,073
0.95 . sue ...0. 1483 -22722 191 453 448 22,45 44,412
. 0.30 0 1570 =2846 371 453 450 19.39 44,646
0.35 ) 1761 -2921 254 453 451 16.62 44,721
oo 0040 o om0 1973 -3013 134 453 A52 13.79 44,797
0.45 0 2204 -3124 13 453 453 10.95 TAA.B74
0.50 0 2359 -3255 -21 453 453" 8.13 44.918 °
e 2ee0.85 L mm . 0 2504 =1392 =14 483 453 5.48 44,948
0.460 0 - 264~ =35-§ -8 , 453 454 3.03 44.9e5-
0.45 0 1482 -3707 -2 1772 AS4 0.78 44,992

- a—ca

* @enjemmis mmoe
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. - a e et
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DETZRMTIVATYON OF CLOSING TIMZ

VALVE SIZE 1T

(¢]

ACTLATC

" AMOUNT OF VALYVE OFENING

Lol N

DIRECTION OF FLOW

VALVE CLASS e

. Bdlls wr21c- SREE ~MIHW

70"

-

ACTUATOR TORQUES (IN.LBS)

»

SPRIZG BEGINNING

930
ACTUATCR VOLUME 72 SCF
ACTUATCR PRESSURE %0 PSIG
MEDIA Alr
EYDRODYNAMIC TORGUE € 90 wiAl
PACKING TORQUE 75 ¢ IN.LBS.
STEM DIA. [:2%5 _ IN.

4

BCILDING PRESSURE PSIG

LOCA TCRQUE (IM.LES)

DEG.

10 HE3
20 169

30 F20

| 1%4) Z.S“‘f

50 -$9%

60 ~172¢¢

70 -33l
80 ~ 3991
50 - 2575

D-I>

3220

SPRING EKDIXNG

ACTUATOR 2.5 IN.

YOZE RADIUS
SOLENOID VALYE C,, z.2¢
VALVE C,, b
SEUT OFF PRESSUDRE DROP __YY _ PSI
SEAL TORQUE /%3 | IN.LBS.
GAGE DIA. ] 72% | IN.
ds 03 SEC.
PCSSTRE TR ps
4Y.90
4. ¢S
Y38l
l¢y” .
>C.8]
27943
13. 47
255
€8S







»

Tspring bogins S930

DETERMINATION gF CLOSING TIME
12 - 150 CLASS VALVE UITH a N721C-SR80O ACTUATOR

Tspring eonding

= 3770

metremee—THE WALVE IS IN THE .EREFERREC._CIRECTION

T TTRE VALVE OFENTRG TS RESTRYCTED To 70 DECS.

Case 3£

\ ACT. VOL.s .2 ACT. YOKRE.RAOIUS2 2.5 ___ ... ACY, ERSESr 80 ___ - OL. VALVE Cve 2,20 ___ _ .
HEDTAAIR VALVE Cvs 4§42 RroRD. ToRaUE ¢ 567 7 SHUTZOFF PRES. OROFs 45
FACKLING TORQUE= 7S¢ , SEAL TORQUE= 1163 Ostem= 1.25 Dgage= 1:.703
GUILCING FRESSURE= 4S . . _ A
DEG. 10 20 30 40 50 &0 70 80 90
AERO TORQUE 11837 T 1604 820 254 =596 11766 =3301 =3991 ~3875" -
FRES OROF 44,90 44,83,  43.81 41,65 36.84 27.43 13.44 7.53 4.85
LOCA CLOSES THE VALVE TO §3 OECRECS WITH THE ACTUATOR STILL ACTUATED .
HAXINUH 1L.0CA TORQUE .AS VALVE CLOSES 1S.=3321__IN.LGRS. 8 70 OEGREES

TINE TORQUE. JORQUE TORAUE TORQUE_ TORAUE, TORQUE ANGLE, DELTA_P
sec tend to open awe spring flowu packing & seal bearing decrees sec
0.00 PRSP e 329¢ =188S =042 758 343 §3.00 34,017
0.0S 0 3074 -2742 -1190 453 A04 43.33 40,047
0.10 0 2472 2576 -679 453 430 35.82 42,518
0,18 . _ - 0 2136 =2891 =342 483 442 29.53 43.848
0.20 0 1814 =2743 28 453 444 24,275 44,240 .
.25 . 0 1590 -2809 314 453 449 21.06 44,542

. <0.30 Q: 1487, =879 312 453 A51] 18.113 44,680
0.38 0 1857 -2942 198 453 452 15.31 44,756
0.40 0 2078 -3063 78 483 482 12.47 44,833
0.45 0 2301 =3183 =25 _ 483 _ AS3 9.43 A4.903-
. 0.50 0 %431 -3320 -18 453 453 6.86 44,931
0.85 0 2571 -3447 -11 453 454 4.31 44,956

. .=0.860 . [+ 327220 =T400 -8 1452 A54 1.96 44,980
0.68 0 1449 -3723 -1 1820 454 0.56 44,994

]

- evemeniesww e







0 DETERMINATION OF CLOSING TIME

-

"

VALVE SIZE 12

VALVE CLASS /) e

ACTUATOR B LfL)s WN721 C- SASO~HIN )

L4

AMOUNT OF VALVE OPENING 20
DIRECTION OF FLOW p_ L. . &'
ACTUATOR TORQUES (IN.LBS)
SPRING BEGINNIN 4930 SPRING ENDING 729
ACTUATOR VOLLME 7L SCF ACTUATOR YORE RADIUS 2,5 IN.
ACTUATOR PRESSULRE ¥C PSIG SOLEXOID VALVE C_ 2.2.6
MEDIA A~ VALVE C, Y972

HYDRODYNAMIC TORQUE @ 90 76/

SEUT OFF PRESSURE DROP ¥ S PSI

PACKING TORQUE 757 IN.LBS. SEAL TORQUE /783 IN.LBES.
0 ST=) DIA. [,z IN. GAGE DIA. )0 793 IN.
‘ BUILDING PRESSURE _ 3,  PSIG ' dc 25 SEC.
DES. DENSITY (;35/?:3)  VELOCITY (FT/SEC) PRESSLRE DROP_(PS1)
10 2740 5.7 <Y 9
20 0244 }/3¢C.8 Y8
30 . L 07¢&p 2¢y, 9 Y 7
40 : y D797 N25.9 vz, 4
50 0877 v¢9.0 “ 58,5
60 , )02 - ¢33 ¢ =/, ¢
70 125 £53.5 180"
80 (135 209,535 1. 9
90 )1 52 ¢2%9 &Sy

pIs~

)






180 CLASS WALVE UITH & N7oie

- . et

TERed ACTUATOR

ce tou

c. [ 1 3

sA

THE VALVE i3 [N THE FRESERGED DIRECTION

T S8 . yrrang gngstes 3T
- 4t 2. SCL. VALVE Cwva 2.2s
- -2 SKYT=-CFF FRES. PESE= 43
2 H Nesgoem 21,707
. g 40 L) L0 >0 e0 Lda)
N « TR 074 . 0767 08T .102¢ .2280 »1359 .3£20
weLeo T Lif.E . 13e.2 2:¢,- a0, ¢ 52,0 £33, % 452.% 700. 5 424.¢
FRES TROM ey 76 “4,3C R 424 49 3E.59 31. 60 18.59 11.90 5.5
TIiC TORQUY, TOAQUE TOf.QUE TCRQUE TGRQUE TORQUE ANGLE DELTA F
sec tong to opon air tpring floew packing & teal bearing degrees psi
0.00 4197 12¢93 ~5524 =-3687 784 60 90.00 5. 98
0.08 2732 116828 -5924 -3487 756 &0 90.00 5.98
- R - P X.» S, 15 1037¢ -€OD4 =3¢.827 2854 40 Qe. Q0 5. 98
0,18 843 Q44 -5524 =36€7 756 60 90.00 5.95
.20 [} €668 -5¢24 =-2687 784 &0 90.00 5.9¢
— e 0028 ) grie LT A =45¢¢ 483 102 £2.91 18,16
Q.30 o b41¢ =341€ -342S 453 172 71.57 17.19
.38 0 3478 -3023 -1228 482 32 59.83 31.73
PN PR 10 4] 2489 =2£320 =489 A5 32 £1.51 37,45
«hS Q 2145 -27¢L9 =237 483 407 “5,16 4G, 36
- 9,80 0 1937 -2699 -120 482 428 3%.68 42,48
T o___.9,5£¢ a 104 =2¢2¢€ =41 A5 A7 24,080 43.2
9.460 0 1816 -2624 -28 453 AdA 30.32 44,04
' 0.65 (o} 1838 =2723 =18 483 448 26.19 44,36
0.79 n 1084 =228 =2 453 ASQ o, 33 44,43
0.78 0 1960 -2843 -3 453 452 18,72 44,82,
$ .82 0 2088 -2969 -1 AS3 ' 4D 3£.24 44,24 -
2.£¢ [o] Dess =307 =0 483 453 12.22 A4, 07
0.90 0 2291 =318 -0 453 453 «29 44,90
¢ 0,95 0 2428 -33358 -0 A53 453 6.58, 44,93
—— 1.00 Q f2c8 =3400 -0 A6 454 4,07 44,95
1.0% 0 1964 =3637 -0 1216 454 1.74 4%, 98
i J.lo 0 1469¢ ~3752 -0 1600 AS54 0.18 44,99
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VALVE SIZE

DETERMINATION OF CLOSING TIME

.

T , VALVE CLASS /) o

ACTCATOR B L4y WN721 c- SPSI=MIY1/

MOUNT OF VALVE OPENING T0°
DIRZCTION OF FLOW g b
ACTUATOR TORQUES (IN.L2S)
SPRING EEGINNING 5430 SPRING ENDING =790
ACTUATOR VOLUME 7L SCF ACTUATOR YORE ROILS 2.3 IN. - -
ACTUATOR PRESSURE 7O PSIGC SOLENOID VALVE C 2.20
MEDIA 4.~ ALYE C Yay :
EYDRODYNAMIC TORQUE @ 90 7é! SELUT OFF PRESSURE DRO®? ¥ J_ PSI
Q PACKING TORGLE 1572 IN.L3S. SEAL TORQUE /75§35 IN.LES.
( STZM DIA. 1,25 I, GAGE DIA. /)L 723 1IN,

BUILDING PRESSURE __ 3, PS1G dt 25 SEC.
DEG. DENSITY (L2S/FTO) VILOCITY (FT/SEC) PRESSURE DROP (PS1)

10 2740 ¢S.r <Y 9

20 Lo 9y ) 3¢€.8 KA s

39 L 07Lp 2¢y. 9 . A

40 W DP797 29,9 vz Y .-

50 A 277 w9, 0 38,5

60 oL 233 ¢ =/,

70 129 : €539 3. 5"

80 13X 00,5 "1 9

90 11y 2 e2 Y9 s, 9y

0-11






‘cETERMTND

TIONM

QAF cLESING TIME

- e . N I A L Dy T DL Zaze 38
THE Valnf OFENInG IS REITRISTED TO 7O ogGS.
B %I N TSRy LN . -
e ,::,"._! . ] e I== ————— - ——
I3t NG AT S s ACT. FiL3cr 89 SOL. VALVE Cuva 2,26
VALVE Cn= 4QaR HYQRT., TORCUE € 90r el SHUT-0FF FERES. MROF= «§
“la . TENL TITRUE~ 1103 Deten=~ 1,.2€ ° Dgaga= 131,783
b AV U A T T
cLl. .. . ot z: 15 € =2 22 & )
SINSITY A9 W OT e L0730 000" .0€77 .1020 «1280 1389 «1823
NELASITY 5.8 133.8,, __2¢88.% o3¢ 9 Culed  £33.3 _ 853.¢ 702, 8 824.9 .
TS 3 SRR St ¥ e et e T S e Sty Voo M S 7 5.75
TIRE TORQUE ~ 7T TYCRGUE  TORGUT TORGUE TOFR.JUE TCROUE ANCLE CELTA F
L Y13 tend te csen awrp spring flou packing & scal bearing degreas pei
2. 5% oC3< 84 7E ~24gs =357 75¢ 186 7000 1€. 8%
0.C¢ 1€7¢ 7823 =347 =3C%4 7%¢c 1€6 75.00 1€.E5C
[ §4 2T, LAy =Z4LC =352 il 18 ~R, 00 18,54
Je 2% ci8 (3345 =348¢ =-30¢4 7%0 18¢ 70.00 12.%¢
¢. 20 34 L84 ~3428 «20%4 786 184 76.00 1€.50
1aS cmre e el €222 =34028 =3004 284 184 20,00 12,59
) 2.22 °Q 3483 =303 -120¢ 482 321 5%.%¢& Zi.82
.38 ¢ 2477 7 =282¢ ~431 453 279 $:.29 37.52 .
e Ve iicimiem [ faan =279 -7 B L09 L. 06 AQ, 42
0,45 0 1733 =692 =118 483 428 39.59 L2468
C.5¢ 0 1845 «2678% =60 452 437 34,72 43.29
ceen 2a0.88 .. Q 1214 =240: ~28 452 445 _20.28 __ 44,08
Q. .0 1837 =2724 -14 ~&3 148 ot.12 " ha .37
Go et Q 1€87 =2784 -7 483 A89 , 22.27 - . ha,th
w0070 o .o [s) 1222 =28£5 =3 483 ASD 18. 62 b4, 81
0.7 0 2087 =2962 -1 453 452 18.30 44,84
0.€0 o- 2148 =374 -0 *483 483 12.12 44.87
. =088 o (o] 2J04 =S20G =0 45 A3 °,2¢ 14,00
.¢.90 (o] 2431 =-33358 -9 AS3 4E3 6.54 b4y, 9T
0.95 ] 2877 =-3485 -0 483 AL4 4,03 44,0€
PRI PAr- [« SR, Q ject =2bas =0 1230 404 1.70 44,0
1.43 [¢) 1454 -37584 -0 1608 454 0.15 44,572
. . |
. |
.

.






: A o . case Y4
0 DETTZRMTYATION OF argsTyg TIME
|
VALYE SIZE 12 VALVE CLASS /5O
aeruaTos Bl M721¢-SRg0-M3Hv
LMOGNT OF VALVE OFENING 90°
DIRECTION OF FLCW bodoizl
ACTUATCR TGRCUZS (IX.L3S)
SFRING BEGINNING s43o0  SPRING ENDING 3222
ACTUATCR VOLUME i SCF . ACTUATOR YGZE RADIUS __Z35_  IN.
ACTUATCR PRESSURE g0 PSIG SCLENCID VALVE C,, z.2¢
esnm ' Al VALYE. C, Y9y 2
EYDRODYNAMIC TORQUE € 90 7¢/ SEUT OFF PRESSDRE DROP Y5 psI
PACKING TORQUE 785¢ _ IN.LBS. SEAL TCRQUE' 1/23 _ 1n.rEs.
STEM DIA. _-_ _[(rS 1. GAGE DIA.‘ W 703 IN.
BCILDING PRESSURE 943 PSIG dt Lo szC.
DEG, . LOCA TCRECUS (T¥.13%) P2ESSUET nECP  (PST)
10 | s> . . 44,89
20 [1o% . 9yY.Co
30 219 $3.7
40 [9Y a . "-I/.}] -
50 -73% 35.9)
G 60 -1730 ) ‘ 21,727
70 - 3590 12.58
60 -4319 | 2.13
90 - 3249¢ J.st







.. Eooe o

s ' DETERMINATION gF CLOSING TIME
12 = 150 CLASS VALVE UITH a4 N72:C-SRE0 ACTUATOR >

»

Casel R

THE VALVE IS IN TRE FREFERRED GIRECTION

Tsoring begins SF30  _Tsncing.endinge 3270 __ . _ —_—
ACT. VOL.= .22 ACT. YOLE RACIUSE 2.5 AC:. FRESS= 80 SOL. VALVE Cvs 3. 35%
nECIS=ALR VALUE Cum 4942 HYCRG. TORQUE € 90* 741 SHUT-OFF FRES. DROF= 4§
. FACKING TORGUEs “Se  SEAL, TORQUE= 1183___ Osten= 1.2 Dgaoex_11.703 e
1 GUILDING FRESSUKES, 45
0EG. L1020 30 40 * S0 40 20 80 90 .
ACRO TORQUE 1183 1102 799 195 -732 -1730  -3590  =-4319  -329¢
FRES OROF 44,85 54,60 ___ 43,47 41,37 35.91 23,77 12,58 7,13 4.56 .
; LOCA CLOSES THE VALVE TO S9 ODEGREES WITH THE ACTUATOR STILL ACTUATED

MAXIMUN LOCA TORQUE AS VALVE CLOSES IS ~4319 IN.LGS. @ 80 OEGREES

TINE TORQUE TORQUE TORQUE TORQUE TORQUE TORQUE ANGLE DELTA P
sec tend to open air s$pring flow packing & scal bearing degrees sec
0.00 ] 4654 -29¢7 =2620 754 234 $9.00 23.184
0.08 0 34604 =-2785 =1648 483 378 47.67 37.178
0.10 PR JAN 2203 =2489 =68¢ 453 421 38.44 41.7227
0.15 0 2287 -2679 -498 483 427 31.72 43,273
0.20 o ‘2118 -2720 -293 453 Add 26.43 44,001
a$ [ 2050 =272Q =142 453 A48 21.98 Ad, 4AL1S
* 0.30 0 2064 -287¢9 -89 453 451 18.11 44,4654
0.35 [} 2141 -2984 -462 453 A52 14,64 44,758
e . 0,40 e . - [ beda ] =103 =32 483 452 11.46 A4.B847
0,45 0 2350 =3234 -22 453 453 | 8.54 44,906
0.50 0 2484 =3376 -15 483 453 5.86 44,935
v 2058 Lo 0 24622, =38268 =f 483 AGA .38 Ady, Q4D -
0,40 0 1838 -3483 -2 1,96 454 l.1¢ 46,987

. ——ta
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{

VALVE SIZE

DETPRMINATION OP cloSING TIME .

- ‘

L VALVE CLA&SS (%

pemuaTor Bellle M721¢-SAgO-H3H

-
LMOUNT OF VALVE OFENING 70

DIRECTION OF FLOW /’,-..-Affgﬂ

ACTUATCR TORQUES (IN.LBS)

SPRING BEGINNING _ 5930 SPRING EXNDIKG 3222
ACTUATOR VOLUME L 7T SCF ACTUATOR YGZE RADIUS ___ %35 _ IN.
" ACTUATCR PRESSURE g PSIG SCLEMOID VALVE C, 2.2C
MEDIA Alr VALVE C, Y9Y >
EYDRODYNAMIC TORQUE € 90 ___ 76/ SEUT OFF 'PRESSURE prROP __ Y5  psI
PACKING TORQUE 75¢ IN.LBS. SEAL TORQUE /783 _ IN.LBS.
STEM DIA. (LS IN. GAGE DIA. /. 793 IN.
BUILDING PRESSURE 45 PSIG dt 05 SEC.
DEC. LOCA TCRQUE (TY.LBS) TSSURE DRCGP  (PS
10 Hes 49,49
20 [1o= ' YAAA)
30 2499 Y3.£7
4o ay . ‘ XAY,
50 - 732 . 35.9]
Q _ " 60 -1730 Lo 21.7?
© . a0 - 3590 12.5°%
50 -43)9 . =2./3
90 - 229¢ N5t
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DETERMINATION OF CLOSING TIME
12 = 150 CLASS VALVE WITH A N721C-SRB0 ACTUATOR

- e e o Smtm et S A b ————— e e - — are VS
TRE VALVE OFENING IS RESTRICTED TO 70 DEGS.
. =+ .  —_ _THE.vALVE IS.IN,.THE SREEERKEQC_DIRECIION —
Tsprang Z¢ganT SE3¢ Tspring endaingm 37790
ACT. VOL.= .72 ACT. YOKE SaQIUS®. 2.8 o ACT. _PRESS=x. 80 .. SOL. VALUE Cv= _2.26_ __ _ _
HEDIAsALIR VALVE Cvm 4§42 HYORO, TORGUE € §0= 761 SHUT-OFF FRES. DROF= 45
FACKING TORQUEs 756 SEAL TORGUEw 1183 Ostem= 1.25 Dgage= 11.703
GUILCING FRESSUREF 45 — - -
OEC. 10 20 30 40 50 60 70 80 90
AERO TORQUE 1183 TT1102 799 15— =732 -1730  -3590  -4319 =-33¢& T T 7
FRES OROF 44,89 44,580 A3.87 41,37 35.91 21.77 12,58 7.13 4.56
LOCA CLOSES THE VALVE TO §2 ~OEGRELS WITH THE ACTUATOR STILL ACTUATED
MAXINUM LOCA TORQUE AS VALYE CLOSES.1S -1590 IN.LGS.@_20 OEGREES
TINE - .TORQUE .. _TORQUE TO&QUE JORQUE. _TORQUE. JORQUE ANGLE DELTA F
sec tend to open asr spring flow packing & seal bearing degrees sec
0.00 RN + S 3e1? =2638 =202] 256 334 §2.00 32.082
0.05 ) 3043 -2727 -1175 453 405 42,25 40. 141
0.10 0 2453 =2475 =662 483 430 34.54 42,624
0.15 e .. 0. 2140 =2487 -358 453 A4 28,65 43,794
.20 0 2074 -2754 -219 453 446 23.90 44.236
0.28 0 2036 -2937 -102 - 483 450 19.76 A4, 606
L0230 e 9 2104 =2934_ =24 481 AS 3, 14,18 44,710
0.35 0 2190 -3047 -48 453 452 12.67 44,806
0. 40 0 2292 -3173 -26 453 453 9.63 44,891
ver 0o 45 0 2401 =310 =18 AS3 AS3 2.0% » A4T922 .
0.50 0 st -3457 -11 , 453 . AS4 “.48 44,950
0.5S 0 1766 -3611 -5 1396 454 2.12 44,976
.y 0,80, o 1464 =321§ =1 1296 ASA 0.4% 44,992
- 3
. e - —— v - =







DETRRMINATION OF CLOSYING TIME

VALVE SIZE 12

VALVE CLASS 150

ACTHATRE _&LH—J: N2zl C- SR80 -/h34e/
o
LMOUNT OF VALVE GPEMNING 919

DIRECTION OF FLOW

Lt d

ACTUATCR TORGUES (IN.LBS)

SFRING BEGINKING | 5130
ACTUATOR VOLUME s SCF
ACTUCATCR PRESSURE ‘?_0 PSIGC

mm:vm ﬁ-:‘f

HYDRODYNAMIC TORQUE & 90 2¢ |

PACKING TORQUE 75¢ _ IN.LBS.
STEM DIA. 2257 N,
BOILDING PRESSURE 3./ PSIC
DEG. . 0 CRQUS_(TM.LBS
. 10 . 1180
| 26 : . (073
30 A Y
50 ¥
50 ~ )0l
0 60 -2.t17/
T 70 ~ Y725
80 —-t772¢
90 -yyof.

SPRING ENDIMNG 3222

ACTUATOR YOKE RADIUS 2.3 IN.

SOLENOID VALVE C, 2.2
VALVE C, 1942
SEUT OFF PRESSURE DRCP _YJ_ PSI
SEAL TORQUE /%3 IN.LBS.
. GAGE DIA. 203 . IN.
at __ L os” . SEC.
RES: c S
4493
Y2y
7403
213
38.3¢
3/.28
17.32
2. {f
s

- e






. « mv

DETERMINATION OF CLOSING TIME
12 = 150 CLASS VSLVE UITH A N721C-SRB0 ACTUATOR

-
- e e e T Case NE
THE VALVE IS IN THE FREFERRED DIRECTION
Teorine begins 5§30 Tsoeing endangm JIT7Q. -
ACT. wOL.r L2 ACT. Y0KE RAQIUS= 2.5 ACT. FRESSe 8¢ SOL. VALVE Cva 2,2
nESTHrath VALVE Cva 4542 HYCRD. TORQUE € 0= 761 SHUT=OFF FRES. OFROFs a§
FACKING TORQUE= rSe ceal JJOKQUE= 1183 Qstem= _3.25 Ogage= 11,703 ___
GUILDING FRESSUREx 3,1
CEG. . W10 20 iQ A0 1) 60 20, 80 90 -
AERD TORQUR 1180 1093 7586 61 -1041 -2611 -4729 =-£776 =4404
FRCS OKOF 44.93... 44,75 44,03 42.27 39,36 31,28 17,33 12.44 5.92 _——
TInE TORQUE ., _ JORQUE JORAUE, I0RQUE TORQUE TORQUE ANGLE DELYA F
sec tend to open ' air spring flow packing & seal bearing degrees cec
0.00 2684 L 12997 =5¢24. =5220 7256 60 90.00 $.970 -
0.08 1200 11629 -5924 ~522 7586 60 90.00 5.970
0.10 47 10376 =5924 =£220 756 60 90.00 S.970
0.18 I + B 9442 =5¢24 =£220 7584 40 90.00 5.970
.20 [+] 11159 =4603 -7120 483 111 82.20 11.014
0.25 0 2777 ~3221 =5113 483 214 67.23 21.1€87
0.30 . &0 . 4334 =2814 =288 A% 384 50, 36_ 38,0°¢
. 0.35 0 29046 =2498 -1089 453 427 39.52 42,354
0.40 0 2380 =-24677 -5927 AS3 440 32.28 43,633
. L 0.45 PPN « P, 2152 =2217 =334 483 A47 26,20 44,267
0.50 [} 2049 -2787 -1848 483 450 22.18 44,594
.E8 ~ /] 2070 -268746 -99 453 452 18.22 44,782
e s 0460 L animiiiaO 2144 =208 =20 467 452 14,23 Ad, Bhb
0.4S 4] 2236 =3100 =42 483 453 11.54 44,902
0.70 ] 2349 =-32321 -25 453 453 8. 61 44,939 -
o 0.75 . e, 0 2482 =3322 =32 AS3 454 220 A4,958 °
0.80 2 2£25 -3822 -10 453 45+ Y Ad4,.v75
¢.88 [} 1548 =-3479 -3 1683 454 1.18 44,991

oy -
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CASE -
DETERMINATION OF CLOSING TIME
v
VALVE SIZE 12 VALVE CLASS /5o
setuator Redld g2zl C-cRE0 -H34Y
?
AMOUNT OF VALVE OPEMNING 70
DIRECTION OF FLOW /m,f-e//J
ACTUATOR TORQUES (IN.LBS)

SPRING BEGINNING 5430
ACTUATOR VOLUME L SCF
ACTUATOR PRESSURE &0 PSIG
MEDIA 4
EYDRODYNAMIC TORQUE € 90 wiAl
PACKING TORQUE 75¢ IN.LBS.
STEM DIA. 25" IN.
BUILDING PRESSURE 3./ PSIC
ns_c; CRQU N.LBS
10 1180
20 {093
30 INL
50 L/
50 ~ )00
60 -2¢//
70 ~Y¥729
80 -L{72C
90 A LA

I DJ0

SPRING ENDING

ACTUATOR YOKE RADIUS __ 2.5 1IN.

SOLENOID VALVE C, 2,26
VALVE C, 194 2%
SEUT OFF PRESSURE DROP _ %3 psI
SEAL TORQ.IJE /{83  IN.LBS.
GAGE DIA. _ L 203 IN..
dt A SEC.
e oP PSs
¥4.93
Y49.25"
4403
y2.23
38.3¢
3/.28
17,32
le. {f
5497







Tecrire 2e3anr £330
nCi. 72

( MESTARAIE

vaye
. -l.

- -

DETERMINATION OF CLOSING TIME
12 = 150 CLASS VALVE UITH A N721C-SR80 ACTUATOR

™

Case Y

T THE VALVE GFENING T8 RECIRTCIED 16 50 OEGS.
—.JTHE NALVE 1€ IN..THE_PREFEFRED _OIRECT.ION

Tepori1ad endings 3270

ACT. YORE RACIVZ=. 25 ___ ___ ACT._FRESS# 80. ...
VALVE Cvs 45432 HYCRO. TORQUE € 70= 741

- o ——

SOL._VALUE Cv= 2.25,

SHUT=-0FF FRES. ODROP® 4§

FACLING TORQUE= 756 SEAL TORQUE= 1183 Dstems 1.25 Dgage= 11.703 >
GUILCING FRESSUREs 3.1 b= et en - —
oec. 10 20 3¢ 40 $0 60 70 80 90
. e A EE e — 0w e - -—— cwr - v— — —
. AERO TORQUE 1160 1093 756 &1 -1061 -2511 -4729 6776 -4404
FRES DROF 44.53 44,78 44,02 42,27 38.36 31.28 17.33 12,44 $.97
TINE TORQUE TORQUE TORQUE TORQUE TORQUE TORQUE ANGLE DELTA F
sec tend to open ~3ir e _spring £low packing A._seal___bearing degrope ec —_—
0.00 2024 7648 ~302¢ -3482 756 318 60.00 31.280
0.0S 1141 - . 5801 =029 =%£82 254 215 £90. 09, 31.280
0.10 481 6121 -2029 -3482 756 318 60,00 31.280
0.:5 0 £570 -302¢ -3482 756 318 60.00: 31.280
0.20 0. eer w3783 =2277. =1873 453 401 46,55 72.708
0.28 0 3712 -2481 -917 453 432 36.97 423,802
0.30 . 0 2254 -2686 445 483 Abd 30.31 43,975
0.38 vmee 0. 2121 =2736 =284 483 448 25.21 A4, 374
0.40 0 20514 ~2813 =143 453 451 20.86 44,487
0.45 0 2061 -2907 -90 453 4£2 17.11 44,801 *
.50 N « N 2173 T=2014 =41 453 453 13.21 44,063
. 0.58§ 0 2247 -313¢ =35 453 453 10.60 44,919
0.60 0 2389 -3274 =23 453 453 7.75 A4, 945
. L0.85 .. 0._. 2528 =3418 =15 453 AS4 €.13 AL 9bH .
0.70 ] 0 2903 -3870° -8 1121 487 2,71 24,981
0.75 0 1522 -3689 -3 1718 454 1.02 A4,592

r——

S mamm

D-U .












DETERMINATION OF CLOSING TIME

['4

VALVE SIZE /Y . VALVE CLASS /JO

ACTUATOR _ Refld's p711 C-SRY0-MIFW

o

AMOUNT OF VALVE OPENING 90

DIRECTION OF FLOW p—

ACTUATOR TORQUES (IN.LBS)

SPRING BEGINNIN 5930 SPRING ENDING 3770
ACTUATOR VOLLME L1 SCF ACTUATOR YORE RADIDS 2.J 1IN,
ACTUAYUR FRESSURE g0 PS16 SOLEXCID VALVE C_ 21e - .
MEDIA VALVE C,
EYDRODYNAMIC TORQUE @ 90 SHUT OFF PRESSURE DRO? _____ PSI
PACXING TORQUE 27372  IN,L3S. SZAL TORQUE /YrY  IN.LBS.
STEM DIA. [+ 325 I, GAGE DIA. [2.579 IN.
. BUILDING PRESSURE 2S16 . “ dt 0.1 SZ=cC.
DEG. DENSITY (LES/FT) VELOCITY (FT/SEC)  DPRESSTRE DROP (PSI1)
10.
20
30 ’
40 ‘
50 | .
60 ' “
70
g0

90






LDETERMAUNATION QW o 3 S2a0 TIPS

Y TR TS Ly —d 2

- T

THERE IS NO FLOU

Tep~ing ongars I°7C

Tgzricq Tagin= £930C

LTIV

®Eepytea S angewe & V08 £ Vua

.

?
o -~

aCY, uiL.= YONE RapiUS= 2.5 'ACT. FRESSE 9O VALVE Cvm 2,28
Gl = 32 FofrrSe—twSe frorenrr—tIds fqoge=—1i37
GUILDING SRESSURE= O . )
Ting TORQUE TORQUE TORQUE TORQUE TORQUE ANGLE DELTA F
sec tend to open air tpring flow packing & geal degrees psi
0.00 8424 13817 -5924 0 832 0 90.00 0.00
.30 §254 10347 -5924 0 832 0 90.00 0.00
Tt g trau? oY < e < I3 2" 00
0.30 2146 7239 =5924 0 832 [+ 90.00 0.00
0,40, 1237 6330 . =5924 0 832 0 90.00 0.00
Ve wi - Tl -2 %] ~ o v LA A We WW
0.560 [ $084 -5924 0 832 o 90.00 0.00
0.70 (o] 4017 =-4517 [ 499 0 81.52 0.00
ToST 1% - - b o Vv e v o2 et
0.90 0 2498 -2997 0 499 0o 58.98 0.00
T1.00 0 2279 =2779 0 409 o 46.90 0.00
rYwe’a 14 rTYa-] re-ra- A4 wry Vv 35Tre €00
1.20 0 2242 -2741 0 499 o 24.89 0.00
1.30 (] 2437 ~2937 0 499 /] 16.10 0.00
2wt s —apa2 2222 < WOl © T2 O oe
.80 0 2489 -3545 . 0 876 [+] 2.79 0.00
) A1 RN N )
. AN ey .
*--' -'n:'.- - : r Al :






POST-SEAL INTERNATIONAL, INC.

VALVE ASSEMBLY CYCLE TEST REPORT

m PSI VALVE SERIAL NO. ) . - TRLVEI=R 110,
191577~ 034 R R®3-19157-03-0/00
CUSTOMER PGRCHASE ORDER NO. - ITEM TAG NO.
Stone HuebsTer Nmera—-P 304D 2cPs¥rov oy
OPERATOR TYPE MANUFACTURER SERIAL NO.
NT21d-SRE0 =3 KW BETTS | &3-9021-3

accessorizs: (O Liusled —Qan Spec. Shea T,

CYCLE TEST REQUIREMENTS PER SPECIFICATION: aAVST T-5 ! KEMA/

TEST CONDITIONS

Each valve shall be cycle tested with the specific actuator which
will be shipped with that particular valve. y

This test shall be performed after hydrostatic testing is conmpleted
ané without further adjustmeat to packing. S

Each valve shall be cycled, open and closed two (2) times with its
actuator. The valvedik;’l also be cycled once with the maximnum
working &xffersnsi=— 3§§%sure applied (= _ /50 PSIG). The time
to open and close the valve shall not exceec three (3) minutes for

valves with manual gear actuators.

During the cycle test, there shall be no binding or malfunctions.

»

@

-

3.
4.

‘Closed to QOoen:

TEST RESULTS

Failure Mode: ;’:/('A

” Ooen £o Closed:
First time: _/, 2 sec. (w/actuator) First time: /. 7 sec. (w/actuator)

Second time: /.®  sec. (w/actuator) | Second time: _ /-7 sec.(w/actuator)

Third time: /.7  sec. (w/ /&0 PSIG) Third time:, _/7 sec.(w/Af Ps:
Fourth time: _ 40 sec. (Man. override) . Fourth time: 4o sec. (Man. overr
During the cycle test, there shall be no binding or malfunctions.
The cycle test was performed and completed satiéfactdrily in

accigdance with all requirements per PSI Specification No. 19157-T5,
Rev.
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DETEPMINATION OF CLOCSING TIME
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VALVE SIZE s VALVE CLASS 15~0

ACTUATOR _ Retdis N72)1c -sKYp- /34

AMOUNT OF VALVE OPENING 9p°

DIRECTION OF FLOW —

ACTUATOR TORQUES (IN.LBS)

SPRING BEGINNING s530 SPRING ENDING 3770
ACTUATOR VOLLME 72 SCF ACTUATOR YORE RADIUS _z.J~  IN.
ACTUATOR PRISSURE Z0 PSIC, SOLENCID VALVE'C, 226 7T
)EDIA : . VALVE C-
EYDRODYNAMIC TORQUE @ 90 SHUT OFF PRESSURE DRO® _____ PSI . »
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STEM DIA. 2y N, GAGE DIA. 1703 IN.
BUILDING PRESSURE o PSIG de 0.1 SZC.
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ACTIING TOSTUTTTSE STAL™ TCRITYTTTeY T =g~ oSS ETIITOT
GUILDING FRESSURE=~ ¢ 4
TINE TORQUE TORAUE TOROUE TCAGUE TORQUE : TCRQUE ANGLE DELTA F
sec tend to epen ar spring flow packing & seal bearing geqrces psi
0.00 8348 13517 =5924 ] 7564 0 90.00 0.00
0.10 8179 10347 ~5924 0 7586 4] 90.00 0.00
Vo wme -—— - I R ) 1% ¢ we Vv dde v\ LR A"
0.30 2020 7239 -5924 0 756 0 90.00 0.00
0. 40 1141 4330 -5924 0 756 o 90.00 0.00
0TS0 .33 TSI TSI v, 21} L2 PO oo~
0, 60 0 5034 -5924 0 756 ] 90.00 0.00
0,70 0 4043 =4517 [ AS3 (] 81.52 0.00
oTeY 1% Toue 28T < NI 1°2 A LER oot
0.90 0 2833 -2987 « 0 453 o $8.44 0.00
1.00 o) 2322 =2778 0 483 o] 46.24 0.00
T " T} 1] ¢ wsd < Iwews L B2
«20 (] 2300 -2783 (4] 453 o 24.04 0.00
' 1.30 o 2510 -2964 0 453 0 15.23 0.00
TTAQ - ot 224 4 LT o P \Fu-ac)
1.50 ) 2489 -3618 0 1128 o] 2.02 0.00
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POSI~-SEAL INTERNATIONAL, INC.

VALVE ASSEMBLY CYCLE TEST REPORT

PSI VALVE SERIAL NO, TRAVIIZER LC.
191571~ 4A g3-1a1s571- 04
CUSTOMER . PURCHASE ORDER NO. ITEM TAG NO.
Stone +HudebsTer Nmea—P 304 D 2CPS Ao\/lo7
OPERATOR TYPE MANUFACTURER SERIAL NO.
N7218-SEg0 - ASHW Serris 23-9R(~-g

ACCESSORIES: (Op 0isloed _Qan Spec. Sheal,

CYCLE TEST REQUIREMENTS PER SPECIFICATION: Q| 1—_54‘ Ry ,_(
' ' TEST CONDITION

1. Each valve shall be cycle tested with the specific actuator which
will be shiprped with that particular valve.

2. This test shall be oe:fo*med after hydrostatic testlng is con*le*ed
and without further adjustment to packing.

3. Each valve shall be cvcled, open and closed two (2) times with its
‘actuator. The valveé*;;’ also be cycled on:e with the maximum
woriing %5 sure a"ola.ac’. (= 152 PSiG). The time
to open and close the valve shall not exceszd toree (3) minutes for
valves with manual cear actuators.

L
ris =

4. During the cycle test, there shall be no binding or malfunctions.

. TEET RESULTS

‘l. Failure Mode: AL CLosSED

2. Clcse? o Coen:

Coen 45 Clos=23:

" Pix TSt t::e~ =2,/ sez. (w/aztuator) First time: {7 sec. (w/actueater)
Secs.... ‘.z."e- 2.0 sec. (w/actuator) Szcond time: [, 7 sez, (w/actuator)

F’I‘h:.r;l time: 2.7~ sec. ((w/ |5& P3IG) Third time: 2. d szc., (w/ \VA PsI
ourth time; 72 sec. (man, override) Fourth time: .—.24 sec. (man overmde)
3. 'During the cycle test, there shall be no binding or malfunctions.

4. The cycle test was performed and completed satisfac torily in-
accordance with' all recuirements per PSI Specification No. 19137-TS,

Rev B
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POSI-SEAL INTERNATIONAL, INC.

“ ENGINEERING CALCULATIONS
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.—G=_TULA v, = r— ] S w4 - . -~ p— " »
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@ 70°
- C"@‘w I A ARS Xr @ qo ™ ,33 e . )
Q= 78000 . Cv= 4942 Fi= 15.7 Fp= 1
=t C =33 H=—t F=—1Z% z=%
DELTA FP= 0.0082 FSI
@ ¢o°
2 2L - > ) i -
C"eco’ 122y 7@ 0% T WL

O UALUVE SIZE= 12  IN.

Q= 78000 Cv= 2224 Fi= 15.7 Fp= .
) Fk= 1 Xt= .46 G= ‘F= 150 Z= 1

DELTA F= 0.0259 FSI







POSI-SEAL INTERNATIONAL, INC.
ENGINEERING CALCULATIONS

" Title Page "%
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TECHNICAL BULLETIN NO. 2
VALVE SIZING

JUNE 82

INTRODUCTION

This technical 'bulletin is intended to assist
in the selection of Posi-Seal trunnion
valves to control a given set of flow
conditions.

t. FLOW COEFFICIENT - Cy

The flow coefficient or Cy of a valve is
used to describe its inherent tlow capacity.
This value is defined as the number of U.S.
gallons of water per minute at standard
conditions (60°F and 14.7PSIA) that will
flow thru a valve at a constant 1.0PSI pres-
sure drop. Accordingly. a Cy value based
on extensive flow testing of valves at these
. conditions has been assigned to each
Posi-Seal trunnion valve. Using this Cy
-+ value, the capacity of each valve with

i regard to other fluids under various condi-

tions can be related to this basic Cy value.

ill.  VALVE SIZING AND SELECTION

Proper valve sizing and selection of Posi-
Seal trunnion valves are to be based on the
following criteria.

1. Throttling control valves should be
sized between the 15° and 80° disc
open position, .

To prevent actuator/valve instability
resulting from a hydrodynamic torque
reversal when flowing liquids for throt-
tling service, valves should be installed
with the retaining ring side of the valve
downstream. Complete information on
this torque reversal phenomenon can
be found in Posi-Seal Technical Bul-
letin No. 1A,

The maximum recommended operat-
ing differential pressures and pipeline
velocities noted in Posi-Seal Technical
Bulletin No. 6 are to be used in valve
selection. )

Valve materials of constructioq are
governed by media and operating
conditions.

Liquid. gas and steam gas flow lim-
itations are governed by the parame-
ters noted in this technical bulletin.
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{
IV.  SIZING FOR LIQUID FLOW

A. Line size valves with a fluid viscosity (1) less than 90 centipoise.

_ GPM Cv = Valve Coefficient
Cy = = : See Tables 7-10
-‘é— GPM= Fiow. U.S. Gallons Per Minute
F
Gg = Specific Gravity of Liquid at Flowing
[BP Conditions ,
GPM = Cv 3\ GF »
, . _Density of Liquid at Flowing Conditions
AP = < GPM ) Ge Density of Water at Standard Conditions
Cy
AP = Differential Pressure Across Valve, PSI

B. Valves ins}talled between reducers with a fluid viscosity (u) greater or less than 90 centipoise.’

cv= CGPM
FpFyFn —
P'Y'R /AP + Fp =Piping Geometry Factor (for valves
4 =2 . P
. GF installed in line size pipe Fp = 1.0) See Figure 2
’ AP Fg =:Reynolds Number Factor, when viscosity
GPM = FpFyFeC R
“TPTYTRYY 3 o « (1) is'less then 90 centipoise Fg = 1.0, See Figure 3
. £ . ; ~
 GPM i Fy = Liquid Choke Flow Factor, See Fig. 1

. LP (._— Rt
I
FpFyFRCv,
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FIGURE 1
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PIPING EFFECTS

El

For valves that are installed in piping where the connecting pipe diameter is greater or less than the nominal

valve diameter, the factor F, is utilized in the sizing

equations to account for additional friction losses due to

piping reducers or expanders directly adjacent to the valve.

Fo \/_‘C 2
Cty - Coyp

Cyp=' ' 29.8D?
2.2 7,
ﬂulp.sn- by
\ o5l | oy

FOR INSTALLATIONS WHERE D1 EQUALS D3:

WHERE:
Cyp = KD?

K = Refer to Fig. 2

D =ID of pipe équal to valve size, inches

WHERE:

Cvp = flow coefficient of pipe enlargement and
contraction combined.

Cy = valve flow coeffi~ient
D =1Dof pipee alve size, inches
D1 =1D of upstrea:. piL ~hes

D2 =1ID of downstream pipe, inches

FIGURE 2
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CAVITATION
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When flowing liquids. cavitation can occur at certain differential pressures across the valve. Generally,
cavitation may not damage the valve but can cause damage to downstream piping in addition to creating
objectionable vitration and noise. When the differential pressure across the valve 1s greater than calcu-
lated by the following formula. cavitation will occur:

LINE SIZE VALVES

AP =.8F3 (Py-FgP,)

VALVES INSTALLED
BETWEEN REDUCERS

H

- (F
AP = .8( T:‘-Fl) (Py - FgP,) -

P

»

WHERE:

APy = Terminal Pressure Drop (PS1) maximum
allowable for sizing purposes. above which
cavitation will occur.

= Liquid critical pressure ratio, Fig. 5

= Liquid pressure recovery factor. Fig. 4

= Upstream pressure. PSIA.

= Vapor pressure, PSIA,

oke the flow, At the differential pressure approximated by the following formula. the flow will be

q;ncrease in the differential pressure across the valve will increase the amount of cavitation and begin

wked.

AP choked = F| (P-FgP,)

GPM = CV FLZ(P1-FFPV)
CHOKED V Gr

WHERE:

FIGURE 3
1.0 ' V
,/
u.lm‘ ) ol
5 /
5 /
-— Y,
F A
-0.1
g 7
e
® % /
é /’/ ‘
>
[}]
/
[
.01
1 10 102 10° 10- 103

Valve Reynolds number—Rey,

AP choked = maximum differential pressure

above which no further increase in
flow will occur.

Re = 123.9 4P
o

WHERE:
d = Internal pipe dia.. inches.
v = Mean velocity of flow, FPS.

p = Weight density of fluid, pounds per
cubic foot.

M = Absolute (Dynamic) viscosity
centipoise.

el
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Py = Vapor pressure
Pg Critical pressure

FIGURE 4
LIQUID PRESSURE RECOVERY FACTOR-FL
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Vga SIZING FOR GAS FLOW
Qnmcm. FLOW

: X
2= 1366 FpC.P1Y  \; BT
CR
Q
sy = e o e
/ X
‘ZE‘OFFD i 14 ‘/.' GT1Z

STEAM FLOW
W = 63.3FpC,Y-,/ - XPq
Vi
OR
W
Cy-=

63.3FpY / XPq

| "
w

No. 2
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WHERE

Q = Flow in SCFH {
Qg = Fiow at flow congiuens CFH
Fp = P:ping geometry factor (See Pg 2ol '€
Cy = Valve ccefficient (Taoles 7-10)
Py = Upstream pressure-in PSIA
T4 = Uzsiream temperater2in "R
=d6G - *°F
2 = Comgpressabihty factor (See Table 3 or
Fig. 10 & 11—most apphcation, Z may
assumed to be 1.0)
G = Specific Gravity
_ Density e!'Gas at Standarg Condiione | .
Density of Air at Stanaard Concitions
(See Table 1)
b}
X = Pressure drop ratio = AP/Fy
AP = Differential pressiure acress vaive 1in PSl
Y = Expansicn factor
Y=1-
: 3FgXT.
WHERE:
XT = Rated pressure drop ratio factor
(See Fig. 6)
Fx . = Ratio'of specific heats factor (see table 2)
=K/ 1.4 ’
= Where K =ratio of specifi¢c heats.
WHERE.
w = Flow in Lbs/hr

»

Vi = Specific volume of steam
upstream in Ft¥/Lb

(See Tables 5 & 6)

Note: For values of K for steam (See Fig. 9) C
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CRITICAL FLGW

Omax 207 12 FpC, Py /KET
GT1Z .

c . 'O
VMIN &
90! -JF;.‘.P‘ \/ FL‘.XT

GT,Z

Bpg = Fg X1y

page 7 of 16

= Max Flow that can pass through valve at

Omax
the stated conditions.

s tAramum Renuerad G et urder 10 Bas

C . : "\l
¢ . .
flow At tha statad conations

= Max usuable differential pressure drep

“pc
ahave whign no ingeaaca wn flawy wall
occur.
FL = Rated Liyuid Pressure Recovery Factor
{See Figure 4)
FIGURE 6

X1 VS. % FLOW

X
T
PRESSURE DROP RATIO FACTOR
I

40 60 80 100
PERCENT OF FULL OPEN Cv
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VI. TECHNICAL DATA
FIGURE 7 ’
Viscosity of Water and
Liquid Petroleum Products
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t = Temperature, 1a Degrees Fanrennest

1 Ethane (CaHy)
2 Propane (Cakyl
3 Butane ;CqMyg)
4 Naturat Gasonne
$ Gasolne .
6 Water

. 7 Kerosene
8 Ouisutiate
9 48 Oeg APICrude
10 40 Oeg API Cruce
11 356 Deg APICrude
12.326 Deg APICrude

. .
13 Sait Creex Cruce

14 Fuel 3 (Max.)

18 Fuet § (Min)

18 SAE 10 Lude (100V)
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20 Bunuer C Fuel (Max ) ang
M C Res:quum

21. Asphait

Ezample: The viscosily of water at
125°F 130 52 centipaise (Curve No. 6},
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FIGURES8 -

Viscosity of Various Liquids
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FIGURE 9
STEAM — VALUES OF K
Ratio of Specific Heat at Canstant Fressure

to 3pacific Haat at Constant Vaoluma
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TABLE 2 .
VALUES OF K FOR VARIOUS GASES
Name Chemical K.
of Formula o¢ ,| equal to
Gas Svmoot 4 Ce Cy

Acetylene CoHz , 1.28
Air —_ RS K1)
Ammona NH3 129
Argon A 1.67
Caroon Dioxige CO» j 128
Caroon Monoxice ce LIS B
Ethane CoHg 1,188

thylene CoHy 1,22
Freon': CCLoFp 1,136
Helium He 1,66
Hycdrochloric Acid HCI 1.40
Hydrogen Hz 1.40
Metnhane CHg4 1.26 .
Methy! Chloride CH;ClI 1.20
Neon Ne 1.667
Nitrogen No 1,40
Nitric Oxide NO 1.40
Nitrous Oxide N2O 1.26
Octane CgHyg 1.046
Oxygen Qs 1.40
Propane CaHg || 1.128
Sulphur Dioxide SO 1.25
Water Vapor H23 1.329
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FIGURE 11
COMPRESSIBILITY FACTORS =—
FOR NITROGEN

3enn

LI 14 ¢

4400

Compressibility, 2

4800

TABLE 3
COMPRESSIBILITY FACTORS FOR GAS
Prassura

Gas atm pxa -1G0F OF 200F 1000 F 2000 F
Argen 1 14,7 0997 0.929 1.000 1.000 1.0C0
10 147 0970 0.937 0.999 1.003 1.002
40 588 0.877 0.952 0.995 1.011 1.009
100 1470 0.690 0.887 0.995 1.028 1.022
Carcon 1 147 0937 0.222¢ 1060 1.000 1.090
mcncxe 10 147 0,972 0.891 1,001 1.0694 1,003
40 538 0.967 1,007 1.017 1.012
160 1470 1.027 1.044 1031
Carbon 1 14,7 0291 0.997 1.000 1.000
dioxice 10 147 0910 0.974 -1.001 1.003
40 523 0.894 1.006 1.010
100  147.) 0.721 1,018 1.025

Hydrcgen 1 14.7 001 1.001 1.001

10 147 1007 1.006 1.005

40 588 1028 1.026 1.021

160 1470 1376 1.067 1,052

| 1
/ e /‘// =
/ l/ /7'

FIGURE 10
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<+—— COMPRESSIBILITY FACTORS

FOR SUPERHEATED STEAM
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PROPERTIES OF WATER AT VARIOUS TEMPERATURES ‘
(Ruterzeq to Water at 63 F Weigning o2 312 Lb Cu FL TABLE 4
. Specific Vapor Specitic Vapor
. Temp Volume Specific Pressure Temp Votume Specific Pressure
F cuft'lb Grawty PSIA °F cu ft'lo Gravity pSta
32 001602 10016 00835 210 001670 0.9609 14 123
33 001503 10017 00922 220 003677 0 9569 17 186
34 001602 10017 90960 230 001684 0.6529 20780
35 001602 1.0017 0 1000 240 001692 0.9484 24 969
36 001602 1 0017 0.1040 250 001700 0.9439 29825
a7 001602 10018 01082 260 001709 0.9392 35 429
38 001602 1.0018 01126 270 001737 0.9346 41 853
39 001602 1.0018 0171 280 001726 0.9297 49 203
40 0901602 10018 01217 290 0.01735 09249 57 556
41 001602 10013 01265 300 0.01745 09186 67 013
42 001602 10018 01318 310 0.01755 0.9143 7768
43 0.01602" 1.0017 0 1367 320 0.01765 09092 89 60
44 001602 1,0017 01420 330 0.01776 0.9036 10304
45 001602 10017 01475 340 0.01787 08920 11801
46 001602 10017 01532 350 0.01799 08920 13463
47 001603 10016 01591 360 0.01811 08361 15304
45 001603 10016 01653 370 0.01823 08302 17337
49 001603 10016 01716 380 0.01836 08741 19577
50 001663 10015 01781 320 0.01850 08673 22037
St 001603 10014 01849 400 001864 0 6609 247N
52 0.01603 10014 01918 410 001878 08545 27675
53 001503 10013 01990 420 001894 08473 30583 - -
54 001603 10013 02064 430 001910 08402 3437 - -
55 001603 10012 02141 440 001926 08332 38159
56 001603 10011 02220 450 0.0194 0826 4226
57 001603 10010 0.2302 460 . 00196 0818 466 9
58 001604 10010 02386 470 00195 0810 5147
59 001604 10009 02473 480 00200 0802 566.1 )
60 001604 10008 02563 490 00202 0.794 6214
62 001604 1 0006 02751 500 0.0204 0.786 6803
‘ 64 001605 10004 02951 510 00207 0775 7443
66 001605 1 0002 03164 520 00209 0767 8124
, 68 001605 1 0000 03390 530 0.0212 0757 8850
. 7 0.01636 09998 0 3631 540 00215 0746 962.5
. 75 0.01607 09991 04298 550 00218 0737 1045 2
80 001603 06984 0 5069 560 00221 0.725 11330
85 001609 09978 05959 570 00224 0.716 12265
90 001610 09968 06982 580 00228 0.704 13258
95 001612 0.9958- 08153 580 00232 0892 1421.2
100 001613 09949 0.9492 600 0.0236 0.680 15429
110 001617 09927 1275 610 00241 0666 16612
120 001620 0.9903 1692 620 00247 0.650 1786 6
-1 130 001625 09478 2223 630 00253 0634 19193
140 0.01629 09250 2889 640 0.0260 0618 2059 7
150 001634 09321 3713 650 00268 0599 22032
160 001639 09790 474 660 00273 0578 2365 ¢
170 001645 09755 5992 70 002% 0554 | 25318
180 001651 09720 7510 680 00305 0526 27031
180 001657 09684 9337 630 00328 0489 28951. ¢
200 001663 09619 11526 7054 00503 0319 32052
TABLES
PROPERTIES OF SATURATED STEAM -
Absolute Scecific Absolute Specific
Pressure | Temperature | Volumed Pressure Temperature | Volumea
PSIA °F Ft Ylbs. PSIA °F Ft "bs.
147 212 26 799 120 341 3:7275
20 228 20087 130 347 34544
25 240 16.301 140 353 3.2190
30 250 13.7436 150 358 30139
35 259 11.8959 160 363 2.8336
40 267 10.4965 170 368 26738
45 274 93988 180 373 25312
50 281 8.5140 190 377 2.4030
55 287 7.7850 200 382 2.28728
60 293 71736 210 386 218217
65 298 6.6533 220 390 2.08629
70 303 6.2050 230 394 1,99846 .
75 308 5.8144 240 397 1.91769 (
80 312 5.4711 250 401 1.84317 -
85 316 5.1669 260 404 1.77418
90 320 4.8953 270 408 1.71013
95 324 4.6514 280 411 1.65049
100 328 4.4310 290 414 1.59482
110 335 40484 300 417 1.54274
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SUPERHEATED VAPOR

TABLE 6
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Pressure Temperature (* F)
s 200 260 300 360 406 460 500 6CO 700 800 900 1000 1160 1209
. 3885 4255 4500 4863 S510: 35405 5705 630: 6991 7496 8095 8692 9238 9544
10 i 11466 11751 11339 12219 12406 12687 12875 13351 13834 14325 14624 15332 15350 16376
« 17927 18331 18595 18950 19172 19488 19683 20160 20596 21002 21383 21743 22086 22313
. 2011 2236 2421 2543 2725 2846 3147 3347 3746 3045 4344 4632 4941
20 n 11722 1191 6 12203 12382 12675 12666 13344 13829 14321 14821 15330 15837 1637 3
. 17545 17808 18170 18396 18716 18918 19392 19829 20235 20618 20978 21321 21648
. 8773 9557 10065 10815 11309 125632 13732 13950 16152 17352 18550 19 747
50 n 11623 12152 12351 12625 12639 13325 13813 14309 14811 15321 15830 16368
N 16721 17112 17349 17680 17667 18366 18809 19219 19602 19964 20308 20636
.o 4663 4937 3333 5589 6218 6335 7446 8052 8655 9259 9860
100 n 12057 12276 12538 12791 12291 13789 13269 14795 15308 15829 16357
N 16258 16312 16369 17685 17581 18629 18333 18829 19193 19538 19867
' 3023 3223 3502 398t 4113 4532 4944 5352 5758 6162 656¢
150 n 11951 12194 12529 12741 13257 13763 14269 14778 15294 15817 1634~
. 15706 15895 16372 18599 17109 17566 7984 18374 18740 19086 19415
' 2261 2585 2726 3060 3380 3693 4002 4309 4613 4917
200 h 12102 12465 12639 13221 13726 14248 14762 15280 15805 16337
. 15593 16001 1.6€240 1,6767 17232 17655 1.8048 18415 18763 1909:
. 16638 1.7675 2005 2227 2442 2652 2859 3065 3269
300 n 12325 12576 13147 13683 14206 14728 15252 1578 16317
. 15434 15701 15268 16751 1718¢ 1.7582 17953 18305 18638
‘ 09927 11591 1.3044 14405 1.5715 16996 18256 19504
500 h 12313 1292.6 1357.0 1412,1 1466.0 15196 1573 16276
. 14919 15588 1,6315 ‘1 6571 16982 1.7363 17719 18056
. 0.7934 09077 10108 11082 12024 13853
700 h . 12806 13450 14032 1590 15139 16225
N 1.5084,.1,5665 16147 16573 16963 17666
. 05140 0.6084 06878 0760& 08293 08962 09615
1000 " 12488 13253 13892 14482 15051 15613 16173
\ 1.4450 1.5141 15670 16121 16525 16897 17245
v 0.2489 0.3074 0.3532 0.3935 0.4311 0 4668
2000 h ‘ 12400 13355 1409.2 14745 15362 1596 1
. 1,3783 1.4576 1.5139 1.5603 16012 1.6384
v 0.0984 0.1760 0.2159 02476 0.2757 03018
3000 h 1060.7 1267.2 1365.0 1441,8 15100 15743
. 1.1966 1.3690 14339 14984 1.5437 15837

»
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VIl. VALVE INHERENT FLOW COEFFICIENTS - Cy

TABLE 7
VALVE FLOW COEFFICIENTS Cv
CLASS 150 STD. RATING
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Jalve
Size DEGREES OF DISC OPEMING
16° 26° 30° 40° 50° 60° 70° 80° 90°
! 2" 2 4 9 15 23 38 43 51 57
3" 6 14 29 3¢ 77 m 143 167 188
4" 12 30 63 107 165 238 307 359 ‘404
6" 32 81 167 285 441 635 818 957 1076
8" 3 13 263 429 . | 677 1015 1421 1827 2256
10" &7 159 343 604 953 1430 2002 25728 3172
12 74 247 543 939 1482 2224 N3 4003 4942
13 9 316 655 1200 1895 2842 3979 5117 6317
16" 129 335 946 1635 2581 3872 5420 6965 8604
15" 166 553 1216 2100 3316 4974 6963 8953 11053
m 20" 268 692 1523 2631 3155 6232 8725 Nnaie 13856
) 2sn 322 | 1075 2365 acéa | saa9 9574 13544 17413 21293
' 3¢ 508 | 1693 3728 €438 | 10160 | 15280 21335 27431 33866
36" 757 | 2523 5559 95¢6 | 15136 | 22704 31785 40867 50453
az” 1091 | 3637 | 2601 13821 | 21822 | 32733 45827 58920 72741
agn 1389 | 4632 | 10120 17601 | 27791 | 41687 | s8362 75037 92638
54" 1977 | es91 | 14501 25048 | 39549 | 59323 | 83053 ; 108782 | 131830
60" 2639 | 8796 | 19252 33426 | 52778 | 791867 | 110838 | 182502 | 175928
' €€" 2951 | 9837 | 21642 37331 | 59023 | 88534 | 123088 i 159362 | 196733
72* . | 3867 12892 | 28362 48989 |'77351 | 116027 | 162438 [ 2088¢9 | 257232
TABLE 8
VALVE FLOX COEFFICIENTS, >
CLASS 150/150 PSI RATING
Valve DEGREES OF DISC OPENING
Stze I g0 [ 00 [ 300 400 50° 60° 70° 80° 90°
24 | 351 nun | 2575 | aass 7024 10535 14749 18964 23412
0" | 607 2025 | 44s5 7695 12150 | 18225 25515 32805 40500
36" | 910 3032 | 6671 | 1152 18194 | 27292 38208 349125 60648
a2* |nes " | 3002 | s733 | 15170 23953 | 35930 50302 | 64674 79845
ag - 11530 5299 |11658 | 20137 31795 | 47693 66770 85847 | 105934
sa* 1977 6591 |14501 | 25048 39544 | 59323 83053 [106782 | 131830
60" [2639 | 8796 |193s2 | 33426 52778 | 79168 | 110835 | 142502 | 175928
66" 2951 9837 |216a2 | 37381 59023 | 8538 | 123948 {1s9362 | 196743
72" 3867 12892 (28362 | 48989 |. 77351 [116027 | 162438 | 208840 | 257838
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TABLE 9

VALVE FLOW COEFFICIENTS ¢,

CLASS 300 STR. RATING
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vsive DEGREES OF DISC OPE":NG
Size 10°] 200 300 40° 500 60° 700 200 960
BYZE i 3 6 10 is 22 29 36 R
2 2 3 9 15 23 34 43 51 57
3 6| 14 29 50 77 m 143 167 188
" 12| 30 63 107 165 238 307 355 &0¢
6" 22| 81 |67 225 aai 635 gle 957 1076 .
g _a0 | 100 266 352 545 783 | 1010 1153 1329
10" n | e 367 628 9N 1398 1800 2108 23| - -
1z Mo | 276 570 975 1509 | 2172 |, 2797 3276 364
ig" 136 | 361 708 | 1208 1863 | 2681 3453 acas 3535
16" 165 | 222 873 | 192 2309 | 3323 4286 5012 5632 >
e 227 | 617 | 1276 | 2w 3374 | 2856 6255 7328 8230
zo" 266 | 7n: | a6 | 2528 3906 | 5620 7240 8a7e 9526
26 375 | 935 | 130 | 3318 s126 | 7381 9508 | 1113 | 1251
" 715 |17e2 | 3696 | €12 977¢ | 14ces | 18121 21221 | 23883
36" ncs {z760 | s706 | 9752 | 15087 | 217 21987 | 3275 36799
a2~ i |a279 | esss |isnie | 23390 | 33659 | a33s8 | so77a | s7050
- ag" 1867 | a7 | 9645 |[16390 | 25513 | 36713 | 47292 | ss3s 62225
Table 10
 FLOW COESFICIENTS c,
) CLASS 600 STD. .RATING \ .,
gqlge DEGRZES OF DISC OPENING
ize - T
100 | 20° 30° 40° 50° 60° - 70° 80° 90°
3" 5 16 3l 51 84 122 151 169° 182
an 8 23 a3 70 116 169, 209 23¢ 252
6" 26 78 147 242 397 s79" |. n7 803 864
3" 35 104 197 324 532 775 960 | 1076 1157
10" 62 185 350 576 947 ~1379 1709 | 1915 2059
12 85 255 a8l 793 | 1302 1897 2350 | 2633 2831
18" 104 312 589 971 1595 2323 2878 | "3225 3468
16" 128 383 723 |19z | 1958 2851 3532 | 3958 3256
18" 152 456 862  |1s20 | 2332 3397 a208 | ans 5070
R 175 524 990 [ 1630 | 2678 3300 2831 5413 5821
24" 389 | 1046 1977 |3256 | 5349 7791 9651 | 10814 11628
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0 INHERENT FLOW CHARACTERISTICS
' PERCENT OF FULL OPEN Cy VS. DEGREES OF DISC OPENING
FIGURE 12 CLASS 150 VALVES FIGURE 13
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HYDRODYNAMIC TORQUE

OF
HIGH PERFORMANCE TRUNNION VALVES

" The increased use of High Performance Trunnion (Offset Buterfly) Valves
has caused increased use in high flow applications and therefore, a need for
2 more accurate prediction of the Hydrodynamic Torque behavior of this type
of valve. Improper actuator sizing, structural damage and control instability
are all poss1b1e consequences of using inaccurate Hydrodynamic Torque data.

The Trunnion Valve is essent1a11y a modified butterfly valve with the
rotary stem offset from the disc sealing surface: See Figure'l. Nurtally,
this style of valve exhibits high opening and closing torques with operating
tordques. depreciating as the valve disc rotates 90° to the fully open position.
However, on occasions where a_conéiderab]e quantity of fluid is being pumped
through the valve, the Hydrodynamic Torque may exceed the opening torque or
be of sufficient magnitude that the actuator will be urable to further open
the valve. '

Realizing the -importance of having accurate Hydrodynamic Torque data,
Pos1-5ea1 International, Inc. in North St onington, Conn. launched an exten-
sive R&D program inorder to obtain this data. At Posi-Seal's new Hydraulics
Labora;ory, (See'Figure 2 for schematic of 1ab), Hydrodynamic Torque data -
was measured on’valve 51zes~1 1/2% through 14" for valve classes 150 through
600 1b. Additional data was taken on a 14" - 900 and a 14" - 1500 1b. valve.
Data was recorded for both preferred and non-preferred fluid flow, measured .
at every 10 degrees of valve rotation. Inorder to obtezin the Hydrod&nam{c
Torque factors, the valve torque was measured while both opening and closing .
the valve. By averaging the above data, stem packing znd bearing friction
torques were negated and pure Hydrodynamic Torque was obtained. The above
measured torque when divided by the differential pressure across the valve
yitlded the Hydrodynamic Torque- factor for that particular valve at that
angular location. , This data was statistically analyzed on Posi-Seal's






technical mini computer and equations were developed from which Hydro-
dynamic Torque factors were calculated for all sizes and classes of
high performance Trunnion Valves. ' .

Based upon the flow testing performed at Posi-Seal, the following
generé1 observations concerning Hydrodynamic Torque of Trunnion Valves

can be made:

(1) For preferred flow, "the Hydrodynamic Torque will always
want to close the valve. See Figure 3.

(2) For non-preferred flow, the Hydrodynamic Torque will, through
70° to 80° of valve rotation (the exact location varies with
valve class), want to close the 'valve. Beyond this point, the
Hydrodynamic Torque will want to open the valve. See Figure 4.

(3) Except for the 90° vaive location where the Eydrodynamic Torgue -
factors are of equal magnitude for both preferred and non-pre-
“ferred flow but of opposite sign, the non-preferred Hydrodynamic
Torque factors are considerably less in magnitude than those
for preferred flow. See-Figures 3 and 4. . :

*(4) A1l of the Hydrodynamic Torque factors (for both preferred and
non-preferred flow) decrease with increase in valve class. ex:
Hydrodynamic Torque factors for a 600 1b. valve are significantly
less than those for a 150 1b. valve. See Figures 3 and 4.

(5) The Hydrodynamic Torque factors increase approximately proportional
to the cube of the valve size. (The exact emount varies depending
upon valve class). "

The total Truhpion Valve Torque at.some angu]ér position (other than
opening or closing) is in actuality a summation of three separate tordues,
steém packing torque, bearing friction torque and the Hydrodynamic Torque
discussed above. Except’ for.small size valves (6" and less), the stem
péckiﬁg torque is a small percentage of the total valve torque. .For large
sized valves, above appréximaté1y 45°, the Hydrodynamic Torque is the major
component of the totzl valve torque, below 45° bearing +riction torque be-
comes the major contributor. A1l three components must be considered inorder
to accurately evaluate a valve's performznce.

Inordgr to better understand the reason for Hydrodynamic Torque occuring,
one must visualize, the valve's disc as an airfoil. The Hydrodynzmic Torque
generatéd at some angle is a composite of fluid flow 1i7t and drag forces
actiqg over the disc's surface. The general formulas for 1ift and drag being:






- 2
' FD = CDP _‘Zﬂ, (Orag)
and F, = C P AVZ (Lift
L L _2_ [
Where:-
. 'CD’ CL - Drag and 1ift coefficients which are related to the

ceometry of flow obstruction. (Disc)-

P - density of the fluid medium
A - projected or surface area of flow obstruction-(Disc)
V.= velocity of fluid medium

Both the 1ift and drag forces are dependent upon the shape of the
valve disc, its crientatich tc the flow stream and the directinn of fluiﬁ

“Flow. As the valve angle is decreased, or flow is reversed, both the

maghitdde and location of these forces shift causing a change “in the re-
sultant Torque. As the valve angle is further decreased the drag forces’.
will increase while the 1ift forces will deteriate due to increased
turbulence and & breakdown of the flow stream along the downstream side

of the valve disc. See Figures 5 and 6.’
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HYDRODYNAMIC TORGUE
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