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SUMMARY

Due to the design of the Posli-Sezl butterfly valve with the
disc being asymmetrical, flow in the preferred direction
tends to close the valve. In the nonpreferred direction the
disc tends to stay in the open position until it reaches an
angle of approximately 75 degrees open, then tends to close.
The preferred direction is with the stem side of the disc
upstrean and the retaining ring downstream. See Figure 1 on
Page 2.

For the purpose of this report the orientation of the valves
relative to the flow will be based on the flow going fron
containment to outside containment.

If a Loss o0f Coolant Accident (LOCA) does occur, the
scenario given below describes what effect the large flows
resulting from the LOCA will have on the subject valves.

A. P =211 ant® alye arae 1111

1. Valves AOV 106, 108 =znd 10¢ which are inside
containment and are presently " installed in the
preferred direction.

Due to the large flow resulting from the LOCA and the
corresponding aerodynamic torque, these valves wilil
partially close. Upon receiving a signal to close,
tnese valves will fully close providing proper
shut-off,

2. Valve AOV 107, which is inside the containment and
presently installed in the nonpreferred direction.

Upon receiving = sigﬁal to close, this valve will
fully close and provide proper shut-off,

|
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3. Valves AOV 104, 110 and 111 which are outside
containment and are presently 4installed in the
nonpreferred direction.

The zerodynamic torques resulting from a LOCA event
will be so large that the Bettis actuators will not
be able to overcome the torque. As a consequence,
these valves will remain in the open position until
which time the pressure inside containment reduces to
a point where the resulting torque is less than that
of the actuator. ’

¥, Valve AOV 105 whieh is outside containment anad
presently installed in the nonpreferred direction.

Upon receiving the signal, this valve will close,
however, the closing time will exceed the 5 second .
requirenent.

If the reconmendations made in this report are
incorporated -

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

Preferred Directicn

Retaining Ring {-
ﬁ‘ !

——t——— FlOW

-

Seal ___//’1T§

-

Figure 1
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INTRODUCTION

The obJjective of this analysis is to show that the subject
containment isolation valves caf withstand a Loss of Cooliant
Accident (LOCA) as well as a seismic event of magnitude as
given 4in customer's specification and still maintain
operatility.

The escape of containment atmosphere during a LOCA will
result in aerodynamic torques acting on the valve assenmbly
if it is in the open position. These torgues are a2 result
of the disc acting like an airfoil wanting to rotate about
the axis of the stem. This analysis will determine the
nagnitude of the aerodynanmic 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 2 lumped mass concentratéd at its
C.G. and rigidly cornected 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 static
load (magnitude per customer specification) applied at
either actuator or disec C.G., in each of <the orthogonal
directions sinmultaneously. Seismic stresses are combined
with operating stresses as well as the stresses due to the
LOCA aerodynamic torgque.

Section modulus of the valve body and deflection of the
actuator relative to the valve due to selsmic 1loading are
also anaiyzed.
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The valves to be qualified by this analysis are as follows:

19157=3 147-150 Cl with Bettis N721C~-SR§0-M3HW AGVi01Y
. ‘ AOV106
AOV1G3
AOVi10
-4 127-150 C1 with Bettis N721C-SR30-M3IEW AOViOT
A0V109
-5 12"-150 C1 with Bettis N721C-SRE0-M3EW AOV1i05
ACV111
The assenbly drawings of these valves are shown in Enclecsure

s
-






RESULTS

Maxlimum Torques Resulting £rom a LOCA

and Closing Times

3337551.-001

Page = 5

vag No, AOV106 AOV104 AOV108 AOV1IO0
’$1_Ltem Mo. 3 3 3 3
;ase No. 1A 1B 2A 2B
falve Slze 14" 14" 14" 14"
tettis Actuator Model N721C-SR80 N721C-SR80 N721C~-SR80 N721C~SR80
wctuator Max Allow Torque 22,500 22,500 22,500 22,500
1ax Torque Resulting from
a LOCA (dun.lbs)
rreferred Direction . .
8q° 6170 6519 5848 9584
70° Max Opening - - - -
‘lunpreferred Direction
90° - 7339 - 7287
70°  Max Opening - 3101 (Scating Torque) - 3101 (Scating Torque)
valculated
Closing Times (Sec.)
tlo Flow 1.5 1.5 1.5 1.5
Preferred Direction
Valve Opened to 90° .8 1.00 .8 .6
Valve Opened to 70° - - - -
lfonpreferred Direction
Valve Opened to 90° - Will Not Close - Will Not Close
Valve Opened to 70° - 1.4 - 2.6
Required Closing Time 5.0 5.0 5.0 5.0







RESULTS

Maximum Torques Resulting from a LOCA

and Closing Times
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rag No. . AOV107 AOV105 AOV109 AOVII]
1’81 ITtem No. 4 b 4 5
tase No. 3JA 3B 4A 41
Valve Size 12" 12" 12" 12"
Bet:tis Actuator Model N721C-SR80 N721C-SR80 N721C-SR80 N721C-SR80
Actuator Max Allow Torque 22,500 122,500 22,500 22,500
Hax Torque Resultling from
a LOCA (in.lbs)
Ireferred Direction
80° 3237 4100 3330 6776
70° Max Opening - - - 4729
ilonpreferred Direction
90° 3998 4485 - 5174
70° Max Opening 2542 (Seatling Torque) 2542 (Seating Torque) - 2542 (Seating Torquc
Calculated
Closing Times (Sec.) .
Ho Flow 1.5 1.5 1.5 1.5
Preferred Dircction
Valve Opened to 90° .75 1.15 .8 .85
Valve Opened to 70° - - - .65
Nonpreferred Direction
Valve Opened to 90° 3.9 5.75 - Will Not Close
Valve Opened to 70° 1.5 1.5 - 2.1
Required Closing Time 5.0 5.0 5.0 5.0







RESULTS
LOCA AND SEISMIC STRESSES (PSI)

Page - 7
Tag No.[ Size]| Valve Flow Acltx«:”llsor Brgcﬁt Bracket \SL]L‘::: Stem Disc Pin
Opening | Direction Calal Allow | Cale ] Allow| Cale| Allow | Calel Allow | Calel Allow |__Cale | ALlow
AOVIO6 | 14" 80° Preferred | 15019 | 37500 {20400 37506. 3765 | 18900 | 1722 | 23400 | 1452252800 |14808 | 31680
AOVIOG | 14" 90° ggggerred 17018 | 37500 21557 | 37500 | 3983 | 18900 | 1805 | 23400 |16761} 52800 |17614 | 31680
AOVLO08 | 14" 80° Preferred | 14788 { 37500 20255 | 3750Q | 3701 { 18900 [ 1705 | 23400 | 13902]| 52800 |14035 | 31680
AOV110 | 14" 80° Preferred | 18168 | 37500 24240 | 37500 | 5105 | 18900 | 2166 | 23400 | 21138 52800 {23002 | 31680
Non-

AOVIO7 | 12" 920° Preferred {14795 | 37500 [21162 | 37500 | 3313 [ 18900 | 9640 | 23400 | 13005] 52800 {22977 | 31680
AOV1OS | 12" 90° gzzzerrcd 15107 | 37500 {25495 { 37500 | 3443 | 18900 | 3178 | 23400 | 1425852800 {25776 | 31680
AOVIO9 | 12¢ 80° Preferred | 14376 | 37500 |20817 | 37500 3179 | 18900 | 9551 | 23400 {11297 52800 {19138 | 31680
A0OV1lL | 12" 80° Preferred | 16632 | 37500 {26431 | 37500 | 3903 | 18900 | 3376 | 23400 | 20203| 52800 {38943 | 31680

70° Preferred | 15265 3f500 25590 | 37500 | 3492 | 18900 | 3198 | 23400 | 14888] 52800 {27178 | 31680

NOTE: The allowable stresses are based on 1.5 times the allowable glven in

Section I1lL of the ASHE Boller and Pressure Vessel Code
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ECOMMENDATIONS AN NCLUSION

Based on the results of this analysis, Posi-Sezl recomzends
that 2ll the subject valves be installed in the preferred
direction and that the amount of valve open of valve AOVit1
be restricted to 70 degrees. 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 farthnest from the
containment wall. Valves AOV110 and A4O0Vi1t1 should be
orientated as shown on Pages 31 and 33, respectively.

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 o¢f the two methods shown on
the follewing page be used to restrict-the amount of valve
opening. . )

It is concluded that if the above recommendations are
incorporated the subject valves will properly operate within
the required time during a ccmbined LOCA and seismic event.
Whether the amount of pressure drop across the valves under
normal flow conditions is acceptable with the anount of
valve opening restricted to 70 degrees remains for Stone &
Webster to determine, See Page H-1 in Appendix H.

The ability of the Tefzel seals to provide a proper shuf 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-Sezl's application we have
rated the Tefzel sezals to 3 X 108 rads.

3. The zbility of Tefzel to wi
texzperatures for a short period
in Reference (2a).

{ tine as aliso reported

thstand 340 degrees T.
o]
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t
LOCA VALY SES

The purpose of this analysis is to determine what effects
the aerodynamic torque resuliting from a LOCA will have on a
valve assembly. Since a2erodynamic torque is dependent upon
the flow conditions and the valve angle, computer programs
are developed which:

1. Models the piping systen

2. Determines the flow at various valve angles

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

NG THEE PTPT o)

Ffor the subject crder there are four piping systems which
are to be investigated. They are:

Case 1 A 14" Valve AOVI06 Cycles Close *
« B 1Un Valve AOVIO4 Cycles Close
ase A 14" Valve AOVi08 Cycles Close
B 14n Valve AOViI10 Cycles Close
Case 2 A 12" Valve AOV107 Cycles Close
B 127 Valve AOV1i05 Cycles Close
Case & A" 12" Valve AOVi09 Cycles Close
B 12" Valve AOVi11 Cycles Close

Shown in Appendix A are schematics of the piping svstems
with weach 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 =z
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).
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Determination of Tlow Condition
Derivation of ecuastions
Sernoulliil's Zquation .
2 2
7 o 3 k= 7 = Lh. b %
-al'r_-illv-l-‘ b2+l%-’.27‘v +:‘.L

Since the flow investigated will either be stezm or air the height terc '
(Zl’ Zz)lcan be ignored. .

13 9
{ ikh P, + vl2 = ik Py + Vo L
} pl 2S 92 - 25 o

i. ®

iy 2 -
~
a
-

-

Pressure FSIG

10/“4-"

where P =

= Density

£ °
24 V = Velocity £%t/sec
L. g = Cravitational constant = 32.2 ft/sec2
?i h; = Head loss
Since the piping systems are relatively shors the flow is assumed To ne
l: adiataiic.
) P = £y [2', l/qu per Red. (o)
:’- BT
L,
i T, = T, (2, \K-1 '
3 — ) —
! o 3
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Sonic Velocity Zguetion

v, = | 4637 X, P ' per Res. (b)
5

Determination of the fiow conditions will be rperfor—ed as Scllows:

Calculate density at the end conditicn

Caleulate initial velecity tased on beginning and end ccxndéitions.

v(i) = (PN%- y - 91) 25&g

O+1 R

1
b "-:{)
Dz

where X = X(21) + X(2) ¥ ... + K(¥N+1)

Using the initial velocity V(1), calculate AP for 211 ke staticns

. as shown bvelow

For I = 1l to N
o p(I)
p(I+l)=p
v(z+1) = p(z)2 v(z) p(I)/D(Z+l)2/ o(Z+2)
2(z) = 2(I) - 1k.7
P(z+1) = p(I-i-l)(P(?.) + (D)2 (¢ - 3:(:)} - y(z+1)2
p(Z) 9zTh 9274
2(I) = 2(I) + ik.T P(I+2) = 2(Z+1) + 1k.7

p(I+1) = p(I) (P(I+1) K, -

?(I)
it lp(I+l) - pl > .0005 then p =p - .0005

ané recalculete 2(I+1)

Note: This is done since p(I+l) is 2 Sumesicn of
P(I+1) and vice versa.

2(I+1) = 2(2) 2(I+1) X,=1)/z
('f«_) a2/
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: Simulation of the Acruator Stroking the Valve Close

In order to simulate the closing of the valve, an equacion which
[ describes the torques acting on the valve stem has to be defirned. This
oy equation is given below:
:ﬁ‘
- mmn = T + ...+ T + T + T .
é. T;;O T:low Talr B *spring packing and seal bearing
. Where TTTO = The net torque tending to open the valve (equals
- zero when the valve starts te close).
) Tflow The torque due to aerodynamic £low caused by
Pd ] »
2 the LOCA.
‘ Tair = The torque exert by the actuator as a result of
i the air acting on the actuator piston tending to
open the wvalve.
1 .
} - [ - PR, 4 :
£ 9 Tspring= The torque'exerged by the actuator spring tending
to close the wvalve.
g
T = ing and ¢ isti
e ) packing & seal Torque of the packing and the seal resisting
o the closing motion of the valve. The seal torgque does
ﬁ; not take affect until the disc begins to seal which
occurs at approximately 3° froa fully clesed. The
{: running torque of the packing is approximately .6
i
‘ tinmes the break away torque.
2'“ ’

z Tbearinga Torque due to the AP acrting across the valve which

forces the stem/disc assembly into the bearings.

B - 15 -
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Where W

"y

p water

ven

LD - &re vhe seme for the sexme size and class valve,
,H

the same zagular pesition, rsgardless of fluid, fow,

Terature.

Weter
fluid

62.4 1ns/1%3

Calculzted in the Geterminaticn of the lcw

conditions

00223 § = .00223 C . -
A TV { &

Disc Hydrodyremic Torgue per PSI AP (fuzmction of
valve angle)

Disc Aerccéynamic Torgue per 2SI AP

erodynamic torque egueals

=

S T

2
- AP

17}

2
62.4 VW
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T, = .0k326 T, T, (
=
=
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Values for Cv and Thw czn be o

respectively for various valve angles.

-

Tor critical flow the eguations
TAir = ik Tuyy Ty Xa P4
G 2
TStea: = 2Tk 79,.. ?L XT 2
G

The above aerodynamic torque equations have also been

"FLOW~-GAS" coﬁputer program such that the torque resulcing

determined for every 10° of valve closure.

aA@

Incorporated iato

£rom a LOCA can be

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

individuvally. This assumption 1s made for two reasons.

The £irst is Zor

ease of analysis. The second reason being, this is considered to be more
’ .

conservative since if both valves close sizmultaneously 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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Pneumztic Torque (T

air

Where

A =
A =
A =
R =
Pl =
AV =
Q =
Q =
C2 =
NOTE:

Area orf piston Dc =

Dc P =
2R

1728 V/14.7 v =
2R P+14.7

333758L-0061

Cubic Displacement

Working Pressure of Actuator

Specific Volume =~ SCF

Radius of Scotch Yoke (See Figure 4)

Pressure of the air in the piston cylinder

Pl ( V=-AV) 2l =

v

Change in Volume

ét ¥ O dt
3600

Previocus pressure (See Note
Below)

Change in Tixe

Tlow thru solenoid valve or quick exhaust

2
963 C, F o PL\ 1-.25 (Fp)
qGT
C =

; g
vs Cv of solenoid valve or

[2]]

solenoid valve or quick
G = Specific Gravity of Air
T = Temperature ° Rankine =
33.62 Cv Pl

quick exhaust

s = Rated liquid pressure recovery factor of a

exhaust = .S
=1

Assume equals 530°

Equation describing the advantage o the Scotch yvoke

as a function of angle.

In orxder to take the effect of the building atmospheric
pressure into consideration the initial pressure Ior P,
is equal to the working pressure of the actuator minus™
the building actmospheric pressure.
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The torque equations are formulated into the computer program

e "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 valvewis 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
f’ 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-CLL".

‘p SEISMIC ANALYSIS

i The equations used for the seismic analysis 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.
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TAL 1LYST

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 tenmperature
inside of containment during an acecident 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 perform the LOCA znalysis it 1is assumed for conservatism
that the pressure drop across ~ each piping systen |
investigated is the full 45 psig. BEowever, the actuators
outside containment are subjected to the 3.1 psig.

Since the make up of the media i1s 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 4investigated are as
followss

Condition Media . reeg F
1 \ Aip . 135
2 Air 340
3 Stean 262 (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 W Dire
14 | B-5 Preferred
1B B-17 Nonpreferred
2A B-24 Preferred
2B B-29 Nonpreferred
34 B-34 Nonpreferred
3B B-38 Nonpreferred
LA B=42 Preferred

As can be seen in Appendix A Just upstream from valves
AOV110 and AOV111 (Cases 2B & 4B) are bends. Therefore, the
effects of these bends on the aerodynamic torques during a
LOCA have to be deternmined.

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

1. Assume the flow resulté in a resultant load acting at
the midpoint between the edge of the disc and the stenm
centerline,

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

3. Calculate the resulting torque choosing the angle of
attack which results in the worst case when added to the
aerodynanic torque of the normal flow thru the valve.






233758L-001

]

The assumption that the flow resultant acts a2t the midpoint
between the edge of the disc and the stem center iine with a
bend upstream is based on the following:

1.

For flow through a s%traight pipe the largest zerodynamic
torque will occur at 80 degrees open for flow in the
preferred direction and 90 degrees <fecr flow in the

nonpreferred direction., This torque 1is predominately

due to the lift and drag forces acting on the dise.
Only a small amount of torque 1s duvue to the flow
impacting on the disc since the moment arm is relatively
small, .

It is assumed that the resultant of the flow impacts the
disc at the midpoint between the disc edze and the sten

center line throughout the closure from ¢0 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.

Figure 7

Velocity profile with resultant
acting a2t midpoint between disc
edge and stenm g

Valve at 80 degrees

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

Posi-Seal uses the full value of %ithroughout the valive
closure.

- 25 -
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The magnitude of the force impacting the disc is determined
by using the principles of impulse and momentum as follows:

AMV1+FAt = AMV2
VZ = 0
AMVl = F At

where AM

Change in mass - lbn

v Velocity - ft/sec

F = Force - 1lbs

>
ct
1}

Change in time

where A = Area - ftz
p = Density - lbm/ft3

g = Gravitational Constant

33375SL=-001

W = A pV = 'Flow - .l1bs/sec
WV, At = F At
g
F = W Vl
g
¥ = L0762 0 G
3600
where Q = Flow - SCFH
F = L0764 Q ¥ = QY G
32.2 (3600) 1.517x10%
- 26 -
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Valve v

The valve 1s orientated in the pipeline as shown below with
the flow in the nonpreferred direction.

L
®

S S SN '
H e | P
i E _! | l \ | ‘
o ::‘ Figure 8 l
l gure

For this case, the resultant of the flow 1s assumed to be
normal to the disc with the valve in the closed position.
This 1s the mnost conservative assumption concerning the
direction-of the flow.resultant since this assumes that when
the valve 1s fully open that the flow will not assist in
closing the valve,

Using this assumption the torques acting on valve AOViiQ are
calculated,

Degree Q “ A £
(Per Appendix 3B)
90 L,646,000 633.8 1941
80 4,470,000 642.2 1892
60 3,068,000 619.7 1253
50 2,289,000 526.8 795
40 1,552,000 "288.3 397
30 958,000 250.3 158
20 483,000 128.14 41
10 244,000 65.2 10

- 27 -
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R = D cos @ = 12,074 cos §
y

Degree B Tr Troca TTotal
. (Per Appendix B)

90 0 0 7287 - 7287
‘80 .56 -1060 1110 50
70 1.11 -1886 - 780 -1106
60 1.62 ° -2030 337 -1693
50 2.08 -1654 1132 - 522
40 2.48 -985 1348 363
30 2.81 44y 1414 970
20 3.05 -125 - 14240 1315
10 3.19 -32 1445 1413

A positive torque indicates that +the valve will tend to
remain open. ’

VYalve AQV141 (Coase UB)

This ¥valve is also presently nmounted in the nonbrefe}red
direction, orientated as shown below. '

e~ " o~ |

1

e - m——

@,

Figure 9

For this <case the flow resultant is also assumed to act
normal to the dise in the shut position except at 90 degrees
where 1t I1s assumed to be Iin line with the tangent to the
inside diameter of the elbow., See Figure l0on Page 29.

- 28 -
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Degree

90
80
70
60
50
Lo
30
20
10

Degree

90
§0
70
60
50
ho
30
20
10

R

R

«51

.Sl
1.00
1.6
1.88
2.24
2.53
2‘75
2.88

except a2t 00 degrees R =

- 30 -
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The calculated torques for valve AOVi11 are as follows:

(e} A 2
(Per Appendix B)
3,444,000 631.5 1434
3,844,000 T20.1 1635
3,049,000 642.5 1291
2,376,000 632.0 Qag
1,785,000 548.3 645
1,212,000 409.2 327
749,000 265.4 131
377,000 136.6 38
191,000 69.4 9
h cos © 11,702 cos 8§
4 4
11,702 sin (10 degrees)
y
R Troca
- (éer Appendix 3)
729 4uye
§3& 96 4
12¢1 - 180
1445 bLos
1212 996
732 11541
332 1187
93 1206
25 1209

Trozal

5174
1798
1111
1940
22009
1873

855
1113
1234
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CTERMT T CLOSTNG TIME!S

Based on the aerodynamic - torques determined in .Appendix 2
and the preceding pages, the closing times are calculated
using the computer programs "FLOVW-CL" and "FLOV-CLi®". The
results of these calculations are shown in Appendix C.

As can be seen on Pages C-4, C-8 and C-i6, valves AOViIOL,
110 and 111 will not close when subject to the torque
resulting from a LOCA. Valve AOViQ5 takes greater thzan the
5 sec. closing requirement and valve AOVi10T7, although it
meets the 5 sec. requirement, takes twice as long to close
2s it normally does. See Pages C-10, C-12 and F-6.

A1l of the above valves are installed in the nonpreferred
directicn. Therefore, it 41is recommended that they be
installed in the preferred direction.

The LOCA torque calculations for these valves are given on
Pages B~52 thru B-73. For valves AOV1i0 and 111 which have
bends upstream, the additlonal torgues due to the bends are
as followus:

AOV110 (Case 2B)

With this valve installed 1in the preferred direction it is
recommended that the valve be orientated as shown below.
With this orilentation the direction of the flow resultant is
assumed to be in line ith the - tangent to the inside

diameter of the bend and the are of the wmidpoint as the
valve closes. See Figure 12 on Page 32.

‘&/

v

< <
’ - 31 -
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This resultant direction is chosen since it results in the
largest torques when added to the torques with the valve in
the preferred direction. This represents the worst case,
stress wise, in terms of the torque the valve assembly will
be subject to. These torques are

R = D/4 cos (20-6)

Degree R TR Troca TTotal
(Per Appendix B)

90 1.11 -2153 -5433 -7586
80 1.62 -3068 -6516 -958%
70 . 2.08 ~3542 ~-395Y ~TU496
60 2.u48 -3113 - 730 -3113
50 2.81 -2233 741 ~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

AOVi111_ (Case UuB)

It 1s recommended with this valve in the preferred directicn
it be orientated as shown below ;

—~ —~

[ <=1

1]

Figure 13

- 133 -
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The direction of the flow resultant that results in the
largest torque for this valve is the same as it is for vaive
AOV110. See Figure 14 on Page 35. Therefore, the torques
are: . .

R = D cos (20.8)
)
Degree 2 TR Troea TTotal

(Per Appendix 3)

90 1.00 -1592 -2813 -4404
80 1.46 -2649 -4127 -6776
70 1.88 ~-2685 -204Y -4729
60 2.24 -2455 - 156 -2611
50 2.53 -1812 751 -1061
40 2.74% - 997 1058 61
30 2.88 - 418 1174 ) 756
20 2.93 - 1i0 1203 1093

10 2.88. - 29 1209 1180

The determination of the closing times for valves A0ViQL,
105, 107, 110 and 111 with flow in the preferred direction
is given in Appendix D. :

If these valves cannot be installed in the ©preferred
direction, ¢then i1t is recommended that the amount of valve
opening be restricted to 70 degrees. Shown in Appendix E

re the closing times for these valves with this
restriction. )

- 34 -
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Seismic Analvsis

For the selsmic analysis of each 4individual valve, the
conditions and orientations which resulted in the largest
torques were used. They are as follows:

Case Yalve Yalve Ovening Elow Direction
14 AOV106 80 Preferred
1B AOV1i0Y 90 Nonpreferred
24 AOV108 80 Preferred
2B AOV110 80 Preferred
34 AOV107 90 Nonpreferred
3B AOV105 90 Nonpreferred
4A AOV109 80 Preferred
4B AOV111 80 ‘Preferred

The seismi¢ analyses are given in Appendix G. As can be
seen on Page G-24 the disc pin stress for valve AOViit
exceeds the allowable; therefore, it is recommended the
anmount of valve opening for this valve be restricted to 70
degrees. The seismic analysis for this condition is given
on Pages G-25 and G-26.

- 36 -






PPENDT

LR
P
Casnal ot

NG SYSTEM

T

u

is

The orientation of the valves
based on the normal flow

NOTE:

directions given on Posi-Seal
assembly drawings, Enclosure (1).






w ” 233755L-001
") “ ” ‘

IR
fs, CASE 1
e
[ 14" ~. 150 Class Valves 2CPS#*AO0V 104 & 106
P W e C 4
vy Piping outboard of valve 2CPS*AOViO4 breaks off.
The resulting system is as shown below.
v 4
' - N1
o ®_UX l,\ ]'_\5) Per References
' : (e) & (£)
3 AOV 106 APV 104
| S
0 Station MNo, Ivve of Resistance (No,)
1 Entrance (1) X = .5 D‘_n = 14
e =
i 2 Valve (7) C, = 6317
T Flow in the Preferred Direction
0L 3 Straight Pipe (1) L = 11"
y Valve (T7) C, = 6317
r. Flow in the Nonpreferred Direction )
;.
5 Exit (8) R =1,0 D,,. = t&n

o
Case 1A - Valve AOV106 Cycles |

1B - Valve AOV10Y4 Cycles |
Y |
b |
?;,ﬁ‘- N
%
£d
4
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CASE 2

14" - 150 Class Valves 2CPS*AOV 108 & 110
¥Worse Condition
Piping outboard of valve 2CPS*AQ0V110 breaks off.

The resulting system i1s as shkown below.

D
@ N
p S
>/ R !__ L
/
AOV 108
@—% AOV 110
(7
U/
Station Ho, Tvpe of Resistance (FNo,)

1 Entrance (1) R =
2 + Valve (7) ‘ | CV =
Flow in the Preferred Direction
3 Straight Pipe (%) : L =
Y Bend 90 Degrees (5) X =
5 Straight Pipe (1) L =
6 Valve (7) Cy =
’ Flow in the Nonpreferred Direction
T Exit (8) K =

Case 24 = Valve AOVi08 Cyecles
2B - Valve AOV110 Cycles

A=2

Per References

(e) & (g)

.5 Din tun
6317

9t

12 ft = .16
3!

6317

1 D = {4n






oo ‘ CASE 2

12" - 150 Class Valves 2CPS¥*AO0V 105 & 107

¥ i

2237581 -001

Piping outboard of valve 2CPS®AOV105 brezks off.

The resulting system 1ls as shown below.

AOV 107 AQOV 105
¢
Station No Tvpe of Resistance (No.,)
1 Entrance (1)
2 Valve (T7)
»- Flow in the Nonpreferred Direction
3 Straight Pipe (1)
: y Valve (7)
Flow in the Nonpreferred Direction
- 5 Exit (8)

- Case 3A -~ Valve AOV107 Cycles
. 3B - Valve AQV105 Cycles

Per References

(&) & (m)-

"
=
w0
£+
[\M}

n
w—d
o
'
-
n
3
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CASE &

12" - 150 Class Valves 2CPS¥A0V 109 & 111
Piping outboard of valve Z2CPS*AOVi11 breaks of?,

. The resulting system is as shown below.

AOV 111 %—-@ Per References

(e) & (1) .

AQV109
Station No., v (X

1 ; Entrance (1) K = .5 D, = 12"

2 + Valve (7) ) CV = hon2
. Flow in the Preferred Direction .
. 3 traight Pipe (%) L = o
& 4 Bend 90 Degrees (5) R = 12 f, = .16
“,uq

5 Straight Pipe (4) L = 4t
. 6 Valve (T) Cy = H4o¥2

Flow in the Nonpreferred Direction

7 Exit (8) . K = 1 Douc = 12"
i Case 44 - Valve AOV109 Cycles
i 4B - Valve AOV111 Cycles

‘D . - A=4
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O CONTROL SYSTEM ANALYSIS
o - e el BEE A bt e 3 & e b el el A=
T - ) - e wwm ey L =A% T e W w P
. DESTIEAN INTTIAL INITIAL FINaL SHUT=OFF *
- D e S SN NS T T Tt S SR T O RS SHESSULE

v 59,7 a7t 135 14.7 59.7
e ———Er AT D I Ol e S A A T RGO S SN S TR
SP. HEAT CRAVITY 890 DEC
. ATR 1.4 ) X 1 1182
L STEM 6AGE PACKING SEAL
[ . 0IA. 9Ia. TORQUE TORQUE
pIAA Fie- | 2T ot 7ou M
‘. CORRECTED
. DA OO PP S SIS B AMETE Gt Oyt H s b RESISFANCE—t1ts RETTE NS~y .
: 1 ENTRANCE 14.0 0.0 0.500 0.50000
2 VALVE 14.0 0.0 0.350 0.34084
3 TR NLEH Tt e s it Nt v
, 4 UALVE 14,0 0.0 0.860 0.34080
- S EXIT 14.9 .0 1.000 £.000Co
.o FLOW (N PREFERRED OIRECTION
.t CONDETIONG b FH—A AL E— OBy
A FLOU= 5,447,832 3CFH :
e . FREGOURE——DENTEFY FENPEERTHEE MEEO Y
: 1 £7.7 0.2710 135.0 398.9
L 2 £3.5 0.2506 130.8 430.7
it . S TeTY OT=3ST — e seTe
S 4 46,0 .2052 125.3 479.5
Tl g 39.1 0.2003 119. 8 §39. 5
;7 -} Y. X s I a3 P ATIR] TONETS
[ NOTE: THEIRE IS CHOKED FLOM AT STATION S
S CONDTITIONS WITH VALVE SHUT
il VALVE FORAUEs 3,101 IN. LOS
wWiabe 17V 4 S We MW 4w b
[}
l" »
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CONLITIONS AS UCALVE CLOSES
ANGLE FLOU 0F ACRO55 VALVE Tolosang
T v iRTeTds MY ) ErE-IEY e
FRESSURE OENSITY TEMPERATUSE VELOCITY
- wee Vewms av ewwe W wlwe '
2 §3.3 0.2504% 130.3 430.7
3 48,0 0.2320 123.8 45,1
7 naTo oot yos 2287 NPT
s 39.2 0.2003 119.6 §37. 8 .
6 14,7 0.0998 90.4 1085.4
NOTE: THERE IS CHOKED FLOUY AT STATION S
ANGLE FLOY DP ACROSS VALVE Tclosing
80 -5, 447,432 9.4 - 4,115 .
a PRESSURE DENSITY TENPERATURE VELOCITY
1 59.7 0.2710 135.0 394.9
- - . e oams W - ® VT we o
3 43.8 0.2173 123.5 494.5
4 41.4 . 2095 121.7 514.4 .
5 3oce R s Ia ++3-5 Sties
ry 14.7 0.0995 90.4 1085.4
e NOFE—THERE=I5~CHOHED—F LGN AT FATIEN-5

Ao dp Hials

LALMT 1=t

PV
TECWw

P OV bt b S
YT RURKUSSTVALCVYE

TC-O3TINg

70 4,828,829 14.98 - 3,415
SRESCURE———OE NS LY FEHELONTURE YELASLTY
1 59.7 2710 135.0 353.4
2 §5.1 0.2561 £31.9 373.%
: Ve o Ve :v"; 6-‘:’--3 'OU-G'
4 38.5 0.1983 119.1 481.5
s 31.6 0.1722 112.6 554.4
% o Frioea Seo $Ie-% -
———BNGLS Fit FF—ACRGSSAHE Fotosing
40 3,708,674 29.57 - 413
v PRESSURE——DENGEEY FEMPERATHRE YELGEITY
1 59.7 <2710 135.0 271.4
2 §7.2 . 2834 133, 4 279.3
- -t o/ v LJ‘QQ aVie W 'Q?‘T.
4 26.6 0.1523 107.2 483.0
S 22, 0.1357 102. S42.2
NOTE: THERE IS CHOKED FLOW AT STATION 2 ’
ANGLE FLOW DP ACROSS VALVE Tclosing
59 e e 3735 P52
PRESSURE  DENSITY TEMPERATURE VELOCITY
t S5 92340 +35-0 L8
2 §8.5 .2671 134.2 201.2
3 20.7 0.1274 99.9 422.3 ,
L LLLE _mra . -~ O i 5 e U VHTR S R IR et R B 8g Tt 0 8 RS W e § -
. ! Sy RN SR o
;\': ' ::'-"‘ . N ‘“-':‘-. » . -.-g . " ,

: |
|
|
|
|

B3 l






e AT

e’

'

* 2 8.3 J. ol Ca. e et
2 4,7 PREL) 30, 2 IO
. SOTE: THERE IS CHOKED FLOW AT STATION 2
ANGLE FLuod OF ACROSS VaLve velosing
A w0 1,202,089 w207 1,213
7. . PRESSURE DENSITY TEMPERATURE VELOCITY
s 1 89.7 0.2710 135.0 132.7
e . ~ S oris tT2s9e + 34 £330
3 7.2 0.1114 4.5 J22.3
s 4 18.9 0.1104 94,2 328.0
! 5 tars & P o 3T
"’ é 14,7 0.099S 90.4 Jst.2
0T B —THERE—I S—SHOKED—FLOU—AT~SFATEON=2
Ve ]
% ‘.'$ NHCES O BE—nCROSS l‘ru.v‘e 7;24:;-19
Ny 20 1,109,994 43.97 1,391

A e A AL 6 £ 2
————————s et B R E B B U R E e D ENG P FE ML EL AT Y1 4y wrae

; 1 9.7 0.2710 135.0 81.2
. 2 59.4 0.2706 134,9 81.2
L by 3 t$3s Ot OO 3230 rtyIwa
: 4 18.5 0.1037 ?1.9 2U2.4
i S 15.2 0.1021 ?1.3 218.4
: i ) r 0T07PS P AL rrryrs
? < NOTE: THERE [S CHOKED FLOW AT STATION 2
.t ANGLE FLOW OP ACROSS VALVE Tclesing
. 20 $AT987 L rx 1] w3
:; g PRESSURE DENSITY TEMPERATURE VELOCITY
H T $9-7 *ry s TISTO L2 Y
5 2 59.48 0.2709 134.9 41,1
IS 3 15.0 0.1010 90.9 110.3
- 5 <37 V007 IATR 4 PR Ok
. . s 14.8 0.1002 90.4 11,2
é 14.7 0.099S 90,4 1:2.0
‘ NOTE: THERE 1S CHOKED FLOW AT STATION 2
N
t. ANGLE FLOW DP ACROSS VALVE Tclosing
10 284,134 44,91 1,444
;-W . PRESSURE DENSITY TEMPERATURE VELOCITY
&, 1 59.7 0.2710 135.0 20.2
s 2 rr e A"raia's +34T9 205
. 3 14,7 0.099¢9 90.5 58.4
4 14.7 0.0999 90.5 §6.4
{ ': £ PRI XA CTIre? POeS SuTs
y?“ . é 14.7 0.0995 90.4 56.6
B NOTE T —THERE—1 0= HONED—SuHI-NT— 2 IATLON—
§
sy
ki- O A P O S T Y N S N e T O R = I N L AT E S M T T AL S S L o T OO T =R SMA S 2SSt
i, .
Hirk*} -
i 332 - .
. I' [ . aary ..

- v

.






PIEPEN

VALVZ SIZZI:

(W

JUCLEAR LCCA ANATYSIS

17"

ts

i
t
s.l.)

VAL

130

. ACTUATOR:

Bettss

N722l ¢ - sRsHD ~-M3HW

{
{ . . -
UPSTREAM FRESSURE __579.7 PSIa INITIAL DENSITY _. 201  1Z3/F°
. INITIAL TOMPIRATURS _390 O°F FINAL FRESSURS _ JY.7  rsia
L SEUT OFF PRESSURE _* y9. 7 PSIA MEDIA ___ A~
.RATIO OF SP. EEAT __ SPICIFIC GRAVITY
: COMFRESSIBILITY ! EZDRODYNAMIC FACTOR
§ 95 5ZG g 2= IN.135
, ESF
)
‘¢ "
(- STEM DIA. L33 . GAGE DTa. 12.42Y I
: * PACKING TORQUE €33 IN.I3S. SZAL TORGUT ___ Yy =.3S

- DIRICTION

P/' ‘te-ft ap

INPUT STATION 0., K FACTORS, E=TC.

(See Apvendix A)






s W Teey

¥
'

e

L

o e

e

H
Y

== T ON T RS S T E My N e S H 0SS -
VALUE SIZE=1y VALVE CLASSALSO FLOU=-%AS
UPSTREAN INITIAL INITIAL FINAL SHUT=OFF
. FRESSURE QENSIYY=X1042 TEMPERATURE FRESSURE FRESSURE
" L9 20T Eli s S ays
) HEDIA RATIO OF SPECIFIC COMPRESSIDILITY HYCRODYNAMIC FACTOR
SPr—uENF SRAVET BPO--DED
AIR 1.4 2 1 1182
SFEN ENGE PACHING S EAts
DIA. DIA. TORQUE TORQUE
1.3758 12.974 832 1454
CORRECTED
STATION NO. TYPE OQF RESISTANCE OIAMETER=-(D) LENGHT=(L) RESISTANCE=(K) RESISTANCE=-(K)
T ENTRANCE P TN 00 s S5eC oTEQ00Y .
2 VALVE 14.0 0.0 0.340 0.86086
3 STRAIGHT PIPE 14.0 11.0 0.141 0.14142
td CALYE P ra) 0TC T80 TTULCET
s EXIT 14.0 0.0 1.000 1.$0000
: * : PLOU—IN-FREPERREO—DIRSL TN
H CONDITIONS WITH VALVE OPEN
. FLCUT AT 77 a7 5 3CF
H PRESSURE DENSITY TEMPERATURE VELOCITY
H T S77 LX4°2 3% SR0TC NSy
H 2 &83.8 0.1850 329.4 501.4
N 3 48.0 0.:722 319.6 841.9
) i FETT TR A T wase?d 5T
H s 39.2 0.1489 J01.8 28.1
H & 14,7 0.0728 227.8 1256.8
: NOTE: THERE IS CHOKED FLOUW AT STATION S
COND T IONS T =y C=C T
VALVE TOROUE= 3,101 IN. LGS
OELTA P=45,.00 PSI
4 .
I
4
‘-
1722 .
H T . N






RONOYTTAONS

aSs ValLuveE

CLOSES

ANGLE FLou 0F ACRUSS VALVE Telasing
A\ Tro e v ard Y b Tt
FRESSURE CENSITY TEMPERATURE VELOCIVY
Py ST TTaCTC It LT
2 53.5 0.1840 329.4 §01.8
3 48.0 0.1722 319.4 541.9
L e TNl 2 YTy S53 T
s 39.2 0.1489 301.5 428.1
. 4 14.7 0.0738 227.8 1258.8
EDY
il NOTE: THERE 1S CHOKED FLOW AT STATION S
. ANGLS FLOU OP ACROSS VALVE Telosing
i 80 4,727,176 9.74 - 4,170
S PRESSURE DENSITY TEMPERATURE VELOCITY
1 5%9.7 0.2010 340.0 465.4
- SIS ST 30O £0s¢
I 3 43.3 0.1561¢ Ji1L.2 §79.0
: 4 4.7 0.1857 306.9 5797.8
ot 5 332 O30t 2973 Fo8Td
~ i é 14.7 0.0738 227.8 124848, 4
- H
vee 1 m—NBTEI—THER S-S~ CHORES~ LW —AT—STAFION-5
. 5 ”l"‘UhE Tl i HeNUow vHave lCaU‘Sing
: 70 4,185,884 15.18 -~ 3,450
i % PRESJSUSE SENS LT FEMPERNFURE SELOOLYM
i - 1 59.7 0.2010 340.0 412,1
S, 2 §5.2 0.1900 332.4 434,9
H 3 oTU AT 30373 SheT?
H 4 38. 4 0.1467 299.8 §41.8
¢ 2 s 31,4 0.1277 283. 6 &45.4
) c3 The? oA = rye I T LIR
¢
"r(“h: l"-:-‘ i Heilwww VHLY & i(::u:an
. 40 3,202,479 29.848 - N2
H
, PHPCLOURE DENSTFY FEHPEENTURE YELQO LT
L] 1 £9.7 2020 340.0 315.3 .
2 57.3 0.195% 335.0 324, 2
3 2P LRI T 2o S4PTSs
t 4 28.4 0.1123 269.4 §63.7
! s 22.46 0.1006 257.8 629.7
1 % tyrra T 0738 Crray) 2584
* NOTE: THERE IS CHOKED FLOW AT STATION 2
i
! ¢ ANGLE FLOW DP ACROSS VALVE Tclosing
hE 1% 253395000 Srawa P52
. ’ PRESSURE DENSITY TEMPERATURE VELOCITY
N 2 Sy T2 A0 230w
4 ' 2 S€.S 00,1982 338.4 233.3
- » 3 20.5 0.0939 250.8 492,
= ;. " X ' '
;ﬂ
H
!
{ .
.






.

i.- b O] wer J28 aan 230, -
Y > 13,7 S073R o ] al7.0
e NOTE: THERE IS CMONED FLOUW AT STATION 2
S
ANGLE FLOV OF ACROSS VALVE Telosing
\ - 1,548,243 42.12 4,247
Yy 4
LA * PRESSURE DENSITY TEMPERATURE VELOCITY
ot 1 S9.7 « 2010 340.0 184.2
? - XX VemWVi LR YY) awieD
3 17.2 0.0828 238.2 . 374.83
4 14.9 0.081% 237.4 373.1
I ) T3 TIO79T 34T L yedyy
}l: ) 14.7 0.0738 227.8 419.4
L 0T THERE—2SEHONED—C oY~ S FATFEEN~2
[
; . HRINLLLT Lak *3 411 VI HLAUGG  VHL VW iC.Udiﬂq
H 30 957,243 44,00 1,392
SRESURE DENITTFY TEHPEONTURE HELIETFY
1 £9.7 0.2010 340.0 94,2
! 2 §9.4 2007 339.9 94.2
I : 3 P - E-) CTOP0 234+ 453
“ o3 4 15.5 0.0748 a31.4 246.4
3 s 15.2 0.078?7 230.1 280.0
. :' - oo d Vawd we - e ad - -
. % NOTE: THERE IS CHOKED FLOU AT STATION 2
N i
Y ANGLE FLCW OF ACROSS VALVE Teclosing
- ; 20 FBIy 77 LLYY -T2 T753S
l‘ i; PRESSURE DENSITY TEMPERATURE VELOCITY
s T XA Ve aULU PRI Y CYRX)
i 2 59.4 0.2009 33%9.9 47.46
- 3 14,9 0.0749 229.14 127.7
e Bl TRe7 TSO743 resa) To777
O s 14.3 0.0743 '228.4 28.7
i ] 14.7 0.0738 227.8 129.45
N NOTZ: THERE IS CHOKED FLOUW AT STATION 2
1
A ANGLE FLOU DP ACROSS VALVE * Tclosing
10 244, 549 44,91 1,444
P . , PRESSURE DENSITY TEHPERATURE VELOCITY
ke, b 59.7 « 2010 340.0 24,0
i‘: = Sy *ryreiearn s 3897 ot
N 3 14.7 0.0741 228.¢ 45.2
e 4 14,7 0.0741 228.1 48.3
- aVeod Ve Vsiwl —ams e i a;‘."
5' . 3 14.7 0.0738 227.8 45. 8
y :
39’ NOF E+—THER E—IS—CHOUSD~FLOU-AT=STFAFION—2
-
A O E A O S E R Y R L S I N O L O AU E— I N D L O A E ST HAT = FHE =t A S S e FE N Q=S St E N =€
14

S n






v %S U noa

HUCLZAR LCCA ANALYSIS

~l:
LCal

VALVE SIZZ: '

! R

AT -

u:auL:IC';; &

VALVZ CLASS: 150

ACTUATOR: Betlss Aol e ~SK30 -3 HW

UPSTRZAM PRESSURET  4¥9.7 PS-a
IJITIAL TEMPERATURE 292 °F
SEUT OFF PRISSURZ _ 579,) PSIA
RATIO OF SP., x=AT 1, 32

CCMFRESSISILIT /

STEM DIA. ]399 .
PACKING.TORQUE ___ 931 IN.LSS.
DIRECTION Po. Ll . M

INPUT STATICN NO.. K FACTCRS, ETC.

o
TS Ty

LIITIAL DENSITY 138 LE5/FC

FINAL PRIS

SU==

SUZE 7 BSIA
MEDIA S.d Sdiaem

SPICIFIC GRAVITY (L

C FACTCR

e Ioi.nE

12,579 I

(See Apperdix 4A)

JYSY  IN.IES






v
b

b4

el e A

Preter o 2%,

.

AR

oW “p
FAC VD S

MO han T ey P §

%

PEEE

rale w T

& K o #7 a4t %

&

et sar

]

0,
E-;
L4
( ' ®
) VALVE SIZE=14 VALVE CLASS®1S0O £LOU-SAS
UFSTREAN INITIAL INITIAL FINAL FE
2RESSURE CENSIYY=X1022 TEMFERATURE PRESSURE PRESSUSE
bR o> Pire-1 ry gy T ety
34: MEDIA SATIO OF SPECIFIC CONMPRESSIRILITY HYDRODYNAMIC FACTCR
* o — ST HERT CNVETY e9e-0EC b
SAT. STEAnN 1.312 .42 1 1182
-ty
L,, =3 TEM NG E PACHING SEnts
' 2o DIA. DIA. TORQUE TORQUE
'1.375 12.974 832 1454
.- CCRRECTED
1y STATION NO. TYPE OF RESISTANCE OIAMETER=-(D) LENGHT=(L) RESISTANCE=(H) RESISTANCE=(Y)
150 T ENTRANCE AT o 0TS0y il
[ 2 2 VALVE 14,0 0.0 0.840 0.34046
3 STRAIGHT PIPE 14.0 11.0 0,142 0.14142
L] VALWE AT o0 0T 24 0T240s4
A ) s EXIT 14,0 0.0 1.000 1.00000
.‘.':’_5 M FROW I PREFERREDUIRECTION
2
H CONDITIONS WITH VALVE QFPEN
o3 FLOUT"57 075y .98 SCFH
f H PRESSURE DENSITY TENPERATURE VELQCITY
v ! T SY=7 U T30 270 S55T5
H 2 $3.3 0.1264 284.2 §92.%
wae ? 3 48.3 0.117S 2727.7 433.9
Y 3 LI 7E) OTIIRT 73T 355 S
323 s 40,3 51024 265.0 735.2 )
R $ & 14.7 0.0474 209.2 1887.9
?
H NOTE: THERE I3 CHOKED FLOW AT STATION §
[
;‘j COHO YT IO T M=t £ Sty
.::}, VALVE TORQUE= I, 200 IN. LBS
OELTA P=45,00 PSI
N
[
£in
fe! :
e
o
Ly .
. .
T e

R-10






vy T

s et

CONDITTONS a5 UVALUVE CLOSES
p
N ANGLE FLOY OF ACRESS VALVE Telssing
: O £, 005 Tt Ay s =225
. PRESSURE ~ DENSITY TEMPERATURE VELGCITY
b * T 9 rp i TR TasTs
We 2 §3.3 C.1283 284.2 592.9
i, 3 48.3 0.1175 277.7 635.9
b v %S ot 200TT E§STY
) s 40.3 0.1024 254.0 735.2
P 8 14.7 0.0474 209.2 1587.9
£ NOTE: THERE IS CHOKEZD FLOW AT STATION S
e “
ANGLE FLou OP ACROSS VALVE Tclosing
£ g0 5,895, 146 . - 5,789
oy PRESSURE  OENSITY TEMPERATURE SLOCITY
1 59.7 0.1320 292,0 §45.4
- e W e -l m -e
™. 3 44.§ 0.1104 272.3 £79.9
e 4 a2, 0.1045 269.3 702.2
s 5 3574 eTopan a53-3 St
< 8 , A7 0.0474 209.2 1597.9
i
g 5 ————NOTEI—THERE—IG—CHOUED—FLEU-AT—STATION-S -
iy ‘
""‘ ! [al) t 2 o0 Tt Vi RLUJGG VHRLY L IC.UDlT",
: 70 5,279,451 14.10 - 3,317
Wi PRESSURE———OENSEFY FENPERATUSE HELGELEY
A ! $9.7 0.1330 292,09 488.5
ird 2 $4.7 0.1296 286.3 $18.7
§ 3 “OT3 o3y 2deTe TEOTD
i. 4 39.2 0.1004 254.4 666.3
‘ s 33.3 0.0884 254.1 757.0
]: ;. - -te s VaVRa7 mhbho awmwite o
LSRN
[aLL1T4Y-) Falw Wi HenUed vRLVLD tLalhany
o 50 4,057,308 29.47 - &30
SREIUKE———BENII T FEUFERATURE YELOBTTY -
: 1 59.7 0.1380 292,0 375.5
2 57.2 0.1334 289.1 386.7
. 3 257> U S 572 -
i 4 26.7 0.0747 241.1 §93.2
i s 23.3 0.0674 233.5 763.8
5 = i S oW 2epa 10023

NOTE: THERE IS CHOKED FLOW AT STATION 2

o enan
P
=%

' AN(_H;E FLCW DP ACROSS VALVE Tclosing
-\ -y Ty et C e Lexs
. { PRESSURE DENSITY TEMPERATURE VELOCITY
Qﬂ": -~ 597 o138 292T0 2PATS
b . 2 58.6 0.1361 290.7 277.58
° - 3 20.4 0.0618 226.9 815.7
srd e ommm AL, 4—_..._.._Aon-v..._....-.‘.__nnn.-a._ _____ e st L D — A ee s = s s mee e s a e

v

.
[ "
u

LI

B-1

.

®

P







A R

-

R

Ty tna

e

At Aoy

e

fat % s

LlRC IR R

Y]

rEn

5N

ava

= 8.2 APRS-E L] —elea 222 -
> 9, Gave™a 2e.2 A
i NOTE: THMERE IS CHOUXED FLCU AT STATION 2
ANGLE FLow OF ACROS3 VALVE Telesing
ad 1,594,324 42.23 1,210
?g‘ o FRESSURE DENSITY TEMPERATURE VELOCITY
[T 1 59.7 0.,1330 292.0 184.8
v = YL TIPS 29 TenTs
3 17.2 0.0834 217.2 473. 8
e 4 17.0 0.0830 2148.8 480.5
id S L3I OTeoIT <173 L
t 5 14.7 0.0474 209.2 §37.3
L} .
N0 T ST HE R E— IS NOR E DS LU S TAT IO~
Ca ANGLE Feou O REROSS—vaLw e ooy e
13 30 1,217,400 43.98 1,390
PRESSURE o€ TS RPE A TRRE VELOE S
s 1 §9.7 0.1380 292.0 112.6
(4 2 57.4 1378 291.8 112.%
{" . - P31 X oS ryrryh e
ot 4 15.5 0.0494 212, 314.2
H S 18.2 0.0487 211.1 318,68
: ‘: E L3 -Vao e YH/I N -t/ e am wed » J
weol
I HOTS: THERE IS CHOKED FLOW AT STATION 2
[
e 2 ANGLE FLOW 0P ACROSS VALVE Tclosing
EI pto; SIST<aw, CLTY-Y4 335
L ¢ *®
&, ; PRESEURE DENSITY TEMPERATURE VELOCITY
) i DTes Ve 208V mdmats L Y-TXA4
. 2 59.4 0.137% 291.7 $6.9
L. 3 14,9 0.0401 210.2 163. L
PN > IR JeTa31 <1U-2 “Sueg
i, K 14.2 0.0477 <0%9.7 184.8
* & 14.7 0.0474 209.2 1658.7
: NOTE: THERE IS CHOKED FLOUW AT STATION 2
2
i ANGLE FLOuW DFf ACROSS VALVE Tclosing
H 311,010 44,91 ‘ 1,444
s : FRESSURE DENSITY TEMPERATURE VELOCITY
Y 1 59.7 0.1380 292.0 ?8.7
ERs - Sy LRI YRR O
3 i4.7 0.0474 209.5 83. 4
4 14.7 0.0475 209.4 83.4
o“- ) rairare LR AL 2ovr3 23Ty
i . ) 14.7 0.0474 209.2 83.7
i e N Er—FHER E—ES—CHOK EB=FLOH-NT~STATION-2
¢ 1l MDY T B A I EAG
“« 5 LX) Sametdd T VTV RdY W wmat
LAY ¢ - - -
', ' - T . .
" " h , i .
.~
i
B
g
t""\
o
[
Lpl
1Y
¥,
| 28 =
g
i
}
2
N B' Iz~
Tl Tt * > T D . .






VALVE SIZZ: 1y

JAUCLEAR IGCA

~a
i

[ B

lalallsateal LV YY1
bOuU_-_‘J.l !

LISIS

VALVE CLASS: 1y0

ACTUATOR: B.dd:.

Y221 =R SO ~ 3 M)

UFSTREZAM PRESEURE __ 54,7

i
|
E
o
)
19
5]
l ]
5)
¥
B
, ta
2
~3
o
ny

g
wn
|
o

SHUT OFF PRESSURE PSIs
RATIC OF S2. EZAT 5, Y
CCHFRESSIBILITY /

STEM DIa. 1,372y .

PACKZIG TORQUE £32  IN.IES,

DIRECTION Mo noe Lon
]

TOITIAL DENSITE 27/ Lzs/T n

FINAL PRISSURE 1Y) PEIA
MEDZA A~
SPICITIC GRAVITY /.2
HIDRODYIAMEC FACTOR *
€ 90 DG 7382 N ZE3
=<7

GAGZ DIA. j2.979 b

SZAL TORGUE iy I.12S

INPUT STATION NO., X FACTORS. ERC.

(See Appendix A)

B-13 _






CONT RS TrS T M Attt r-S-X s

T

P RCents #uv wglga g Biva % F Vagae 2l

VALVE SIZE=i14 WALVE CLASSw1SO FLOU=CAS
UFSTREAR INITIAL INITIAL FINAL SHUT=)FF
FRESSURE CENSIYY=X1042 TEMFERATURE PRESSURE PRESSURE
Y aws 2T 35 23 rars xS
MEDIA RATIO CF SPECIFIC COMPRESSIBILITY HYORODYMAMEIC FACTOR
s NenT CRAVEITY FPO—0EC
AIR 1.4 1 1182
—STEN CALE: LACHING SEAT
DIN. DIA. TORQUE TCRQUE
1.375 12,974 832 1454
CORRECTED
STATION NO. TYFE OF RESISTANCE DIAMETER~-(D) LENGHT=(L) RESISTANCE=(K) RESISTANCE=(K)
4 CHTRANCE PRt ravg 02 S QOO U—rmeemem men s oo aneme
2 VALVE 14.0 0.0 0.38048
3 STRAIGHT PIPE 14.0 11.0 0.24142
£ VALYE Py ra) o e ergirlebt}
s EXIT 14,0 0.0 1.00000
F oS I M ONPREF ERRED~ O IRYC T IO
CONDITIONS WITH VALVE QPEN
FLoWT 373377532 5CFH
PRESSURE DENSITY TEMPERATURE VELOCITY
T S97 U=/ 10 T3S0 39879
2 s3.8 0.25046 130.8 430.7
3 48.0 0.2320 124.8 445.1 .
K TS50 oS TS 3733
S 3%.2 0.2003 119.6 §39.%
é 14.7 0.0995 90,4 1085. %
NOTE: THERE 1S CHOKED FLOUW AT STATION S

[T 1 epa oty I A Parg sy Ty 104
‘3,101 IN. LOS
DELTA FuAS5,00 PSI

VALVE T

CRQUE=







o Yo

PLR T

P L N 2 T TN S T

CONDILTIONS AS uval.,ve CLOsSES
ANGLE FLOW OF ACRCSS VALVE Telosing
——————gem—— BIBAPyLIL AVVE T Y]
PREISURE CENSITY TEMPERATURE VELOCITY
~ B4 Vs ara¥ TISTT 99T?
2 53.5 0.2504 130.3 A430.7
3 48,0 0.2320 ,125.8 46S.2
v T30 OTeses TS FPOTE
' S 39.1 0.2003 119.8 §39.%
b 14.7 0.099S 90.4 1085.4
NOTE: THERE IS CHOKED FLCW AT STATION S
* ANGLE FLOY DP ACROSS VALVE Tclosing
80 5,226,233 11.22 1,108
PRESSURE DENSITY’ TEMPERATURE VELOCITY
1 59,7 .2710 135.0 382.7
a 542 T3S +342 09
3 49,2 « 2353 127.8 438.3
4 47.5 « 2304 125.8 448.7
5 J&e N arTais Tt S4ETS
é 14.7 0.0995 90.4 1041.5
~————NOTEA—THERE—I S~EHOHED—TLON-AT-STATION-5 -
—NGLE FLO4 o HLRUSTTVYALYT -C:usx.iq
70 4,652,080 20.89 - 738
PRESSURE DENG L FEMOERNTURE NELSO T ;
1 59.7 0.2710 135.0 340.7
2 85.8 0.2357S 132.2 357.3
: Pme W VQ:";D aamd ot e Ve od
4 50.9 0.2419 129.0 380.2
& 30.0 0. 1689 110.9 554643
£=J -aVers Ve J:;:t- PASE Tamr o a
NOTE: THERE IS CHOKED FLOW AT STATION 4
ANGLE FLOU DP ACROSS YALVE Tclosing
3¢ CTEL-raRs T IO 33T
PRESSURE DENSITY TEHPERATUREM VELOCITY
ry Caaxa OT2P40 +IET TEE2
2 §57.4 28637 133.8 248.1
3 5.5 « 2574 132.2 274.4
¥ 5530 02555 43450 27 4+3
S 21.8 0.1323 10L.3 534.7
é 14.7 0.0798 90.4 710.3
NQTE: THERE 1S CHOKED FLOW AT STATION 4
ANGLE FLOW DF ACROSS VALVE Tcleosing
80 2,441,389 37.14 1,130
PRESSURE DENSITY 4 TEMPERATURE VELOCITY
b3 59.7 « 2710 135.0 194.9
. ~ - - oYl 7. ™ Tha"L ) Ay — - - - e mam
- a » .t " - » . -






2

as

Y. H B :: el dde A
N ) 7.3 V0833 133 199,92
3 e 3~ orroe vaTt 55 2
- 3 In,7 C.09¢S 90,4 8§30.3
e QT e = I ME SOt Qe OHC D= S L Ot Y= 2 T A T I S0y
. ANGLE tet CFRCRTES VALVE TCeGSINYg
S 40 1,303,244 2. 1,347
; FRESESURE DENTITY TENPERATURE YELTC T
1 E9.7 0.2710 135.0 132.0
2 8%9.2 0.25496 134.7 132.8
o 3 8.8 U mS8T re L rg 330
. 4 £8.7 0.2579 134,3 133.2
. S 16,8 0.10466 92.9 338.4
Y] sVe /s VeW7ITa EALE] w7 -
- NOTE: THERE 15 CHOKED FLCW AT STATIONM 4
o ANGLE FLOY CP ACROSS VALVE Tclosing
0 I TRYLTTS ) LE ey PYRE Sl
L PRESSURE DENSITY TEMPERATURE VELOCITY
- 3 T Y7 oo TISTO 2 T
M 2 59.48 0.2704 134.7 81.5
T 3 - £9.4 «2701 134.8 81.6
- 5 Y] [ ryerigese; -<438 oY
' y 5 15.2 0.1021 1.3 Q8.2
B & 14.7 0,0995 90.4 221.8
4
NOTE: THERE IS CHOKED FLOW AT STATION 4
T ANGLE FLOU DP ACROSS VALVE Telosing
Dy 29 560, 464 44,79 1,440
E. PRESEURE DENSITY TEMPERATURE VELOCITY
1 59.7 « 2710 135.0 41,0
- —7e Veasr VT awte S Naad
3 59.% 0.2707 134.9 41.0
o 4 89.4 0.2707 134.9 41.0
- d e Ve aVUWVa LALK] aave 7
B b 14.7 0.0995 90.4 111.6
: —NOrs: RE—1G~EHOHED—FLOU—NT—SFAFION—
N“U‘-: rha“ :Ii: Hed\Vuw V.lhve ltiuxiu,
10 283,334 44,94 1,448
2El PRESSLRE CINST Y FEMPERATLRS YELOOLTY
) . 1 59.7 0.2710 135.0 20.7
2 59.4 0,2709 134.7 20.7
. - X ] O TAAS iR n -ved
v, 1] 4 59.4 « 2709 134.9 20.7
L ¥ 5 14.7 0.0997 90.5 56.3
o & rLrxs o908 PO ST
. ) NOTE: THERE IS CHOKED FLOW AT STATICN 4
Y
'3; .:ac NOTE! A POSITIVE CLOSING TORQUE INDICATES THAT THE VALVE WILL TENO TO REMAIN OPEN
oy Y . - .
£ .
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Uil e altat 2

AUCLIAS LOCA ANALYSZIS

"
VALVE SIZZ: )Y
VALVE CLASS: 1y

ACTUATOR: Betlic W1l s ep — mapi

ZSSURE ¥y49,7 PSIA IOITIAL DEUSITY _ L 20) 3

INITIAL TZPZRATURE 340 °F TIIAL PRISSURS 127 FEiA
SHEUT OFT PRESSUREZ 9.7 PSIA : MEDIA A~

RATIO OF S3. =Z=AT LY SPECITIC GRAVIT /, 2
COlERZSEIRILITY { HIDRODYIAMIC FACTICR

g ¢0 DG )/ 2

STEM DIA. 32" . GAGZ DIA. 12,927

PACXING TORQUZ $3%  IN.LES, SZAL TORQUE /Y)Y

DIRECTION Y/ /,, o fe

INPUT STATION N0.., X TACTCRS, ETC.

(See Apgendix A)
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Wser sEh 90 ¢s Fem rendissitERandruan

»e

atn

o,

-

CON ITICO T U it NA s s _——
" VUALVE SI2Sni4 UALVE CLASS=LS0 FLCU=-0AY
UPSTREAM INTTIAL INITIAL FINAL SHUT=UFF
PRESSURE DENSIYY=Y1042 TEXPERATURE FPRESSURE * FREISUKE
2 Fto e 2 AT CXaxs - it
MEDIA RATIO OF SPECIFIC COMPSESSIRILITY HYCRODYNAMIC FACTCR
SFHERT TRAVITY L=l ==
AlIR 1.4 b 1392
- bl -:Hc-. f'lu:--:nc :-.r‘u.
OIA. DIA. TORGUE TORQUE
1.375 12.974 832 14584
CORRECTED
STATION NO. TYPE QF RESISTANCE OIAMETER=(D) LENGHT=<(L) RESISTANCE=-(X) RESISTANCIZ={H)
T ERTRANCS e VTV 000 or- il
2 VALVE 14,0 0.0 C.260 0.34C548
3 STRAIGHT PIPE 14,0 11.0 Q. 141 0.14142
C] VALVE IO T L pgct-1e; VTTITES
5 EXIT 14.0 0.0 1.000 1.00000
FLOU— TN IONPREFERRED-CIRECTION .
CONDITIONS WITH VALVE QPEN
OO Ay v sy i78 SCFH
PREESSURE DENSITY TEHPERATURE VELOCITY
T SY9e7 U=y JA0TC TIITH
2 53.8 0.1860 329.6 501.48 .
3 48,0 0.1722 319.4 84L.9
= TR e e - JTST7 SR
s 39.2 0.1489 301.5 428,13
s 14.7 0.0733 227.8 12646. 8
NOTE: THERE I3 CHOKED FLOUW AT STATION S
CONOETIONS - TH—RLYE—CHUT
VALVE TORQUE= 3,101 IN. LOS
DELTA Pwas, 00 PSI
jry— wess
S0 e AT G, L e R L T L A



e [ER - Re - =




PRy
[T

MBas me nsi rabme mllta PICT AR E G aMne

CONO LT (ONS

AS VAL VE

CLOSES

ANGLE FLow CF ACRCSS VaLve Telocing
> TR TR TE ] TS _3ITT
FRESSURE DENSITY TEMFERMNIURE VELCCITY
> 4 £y LR 3% pLlTaY nEETH
2 53.5 0.1860 329. 6 501.46
3 48.90 0.1732 319.5 841.9
4 3T Loy 2T, -
S 37.2 0. 1489 301.5 623. 2
é 14.7 0.0738 227.8 125858.5
NOTE: THERE 1S CHOKED FLOW AT STATION S
ANGLE FLOY Of ACROSS VALVE Telosing
80 4,530,955 11.10 1,107
PRESSURE OENSITY TEMPERATURE VELOCITY
s 59.7 0.2010 340.0 445,11
2 ATt 187 32057 AP P
3 49.3 0.1754 322, 510.1
4 A7.4 0.1710 318.7 522.0 '
-t CA L4 Ve aTaw s wt® ¥ LA x4
& 14.7 . 0.0228 227.8 1224,2
——— N AT E—TFHERE—T5—EHOHED—FLBN—AT—STAFION-C
70 4,030, 437 20. 469 - 798
PRESSURE SENSTTY FEHPERNTURE HELOSLFY
1 59.7 .2010 340.90 394.8 '
2 85.6 0.1910 333.2 415.5
3 Sare o822 I2eed w3
4 50.9 0.1793 324.8 442.8
s J30.2 0.1238 279.8 645.5
< Py T \*rRvre1is rrrar] LR R |
NOTE: THERE IS CHOKED FLOW AT STATION 4
ANGLE FLOUY DP ACROSS VALVE Telosing
-1 S IR T TR P T 334 Grry
PRESSURE‘ OENSITY TEMPERATURE VELOCITY
1 SP? 0200 SHhOT0 IOFTP
Q 87.5 0.1956 336.3 J1i.6
3 ss.s 01910 333.1 319.3
W we Al s O - -
s - 21.9 0.0982 255.3 621.7
-3 14.7 0.0733 227.8 827.0
NOTE: THERE I3 CHOKED FLCUW AT STATION 4
ANGLE FLOW OP ACROSS VALVE Tclosing
S0 2,302,002 39.28 1,131
PRESSURE DENSITY TENMPERATURE VELOCITY
S §9.7 «2010 340.0 225.6
. " ~ » @ PP 2 ame—es e ANAAE - ey s = e T o [E—— [—

.

.
»

w g

R-1<






g a i3 37503 33t
. ¥ g aatrats el
K] 4. a3 310.3
o "N Y € T G Ot B R S B e O A T DN
ANGLE 1A% CPTRCAUSSVRLYE E21) 1 i
4 1,551,983 42.54 1,349
‘e FRESSURE CENSTTY TEMPERATLES NELCOITY
) 1 §?.7 0.2010 340.0 182.
2 §%.3 0.2001 339.4 183.2 !
) 1 IYs ] 01990 3I38TS TSHTC
n= 4 53.8 0.1988 328.5 184.0
s 16.2 0.9790 234.12 388.4
[ S 1377 VU773 - e idew
NOTE: THERE IS CHOKED FLOW AT STATICON 4 *
, - —_—
i ANGLE FLOY DF ACROSS VALVE Telosing
I 30 P05 20 Ty YRR
PRESSURE DENSITY TEMPERATURE VELOCITY
s : . Sg=? o0t A TS
H 2 57.46 0.2007 33%9.8 94.5
» i 3 59.4 « 2003 339.5 94.7
: J SPTw Or20os 339 Cairrs
. S 15.2 0.07£7 230.14 2W"o.7
- é 14.7 0.0733 227.8 257.3
. g
w3 NOTE: THERE IS CHOKED FLOW AT STATION 4
? .
g ANGLE FLOU DF ACROSS VALVE Telosing
¢ Q 483,477 44.79 1,440
. ;, PRESSURE DENSITY TEMFERATURE VELGCITY ’
1 859.7 0.2010 340.0 47.8
- YL} TTeC0? 33757 TOTS
B . 3 5%9.8 0.2008 339.83 47.3
v 4 57.4 0.2008 339.3 a7.%
&) PRI} OTUSS 28T Yt e
. é 14,7 0.0728 227.9 129.8
. . NOT Er—THERE—~F—CHOKED: FLOR-AF-SFATION— -
AN T et Wil HMedUwoe YHava 1 awddilly
\ 10 244,414 44,94 1,448
. PRESENRE ceNSTTY TEUPERATURS CELOOTTY
‘. : 1 5%.7 «2010 340.¢ 24.0
. 2 5%9.4 2009 339.? J4.0
3 ST 8 VT 2007 II9TY P e
¢ 4 59.6 « 2009 339.9 24,0
" b S 14.7 0.0739 227.9 85.3
R &) P4 O \rR a1 rray] ¥ST
i NOTE: THERE I5 CHOKED FLOW AT STATION 4
't, .;.a NOTE: A POSITIVE CLOSING TORQUE INDISATES THAT THE VALVE WILL TEND 7O REMAIN OPEM
tow » . aasias
e et . .
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HLCLIAR

LCCA

(PRICI /8

CC:iIzTICy 3

Astswe -
nu..a-.fazu

1y

vl
w
bt

VALY
T

VAL

5
Q
7
.U.)

150

Beddr,

ACZUAZOR:

UPSTRZAM PRISSURE 52 ) PsSIA

TQVI—l-qr m—\m
EZUT CFF PREISSURE
RATIQ OF SP., HEAT

CCMERISSIBILITY !

STZM DIA. L 375 .

PACKIIG TORGUE Z3 ?_ IN.IE8

DIRECTICH Moo /y) o dere ,ﬂ

N72] 7 -SEED = h 4 B/

TrerTar
-t e o St

TUD Ty
-AIMA. --

138

S e ——

FINAL PRISSURZE A PEIA
L"':"::'a' __S.'L! STLC & e

£ &

SPEZCIFIC GRAVITY

HIDRIDY! ‘:.i.Iv"'C TACTCE
£ 90 D=5 /82 .23
=37

CGAG=Z Dia.

i, DORCLT
=235 FOREU=E

y2,.97Y i
/Y5y Tilonzs

n

INPUT STATION NO., ¥ TACTORS. EFC.
. (See Aprzendix &)
B-20
oL ‘ . . ; e .






CONTROL SYSTEM ANALYSIS

—— e U AR E R AR e A Em DA S S et ) Spog=Ing
UFSTREAM INITIAL INITIAL STNAL SHUT=OFF
) ————iE O EURE———DE NS P S f E M ERA TS PREISURS SRESSURE
i, S?.7 13.8 292 14.7 §%9.7
e ————HED AN F I G P C R G L O NP R E S S O FLTFE—HY DR ODYNAM EE-SACTOR
SP. HEAT GRAVITY 390 CEC
;- SAT. STEAN 1.3:12 .62 1 1192
{ STEH GAGE PACKING SEAL
. Ola. DIA. TOROUE TORQUE
+37¢ +0-034 232 —aSw
" . CORRESTED
K ——STATI QNN DT~ P E~OF—REST S TANCE——D EAMET Rt Ot ENCH =tk P R E S F S TANC B (K ) = RE S I 5 TANG Eve # pormrememeee —
P 1 ENTRANCE 14.0 0.9 0.500 0.30000
2 , VALVE 14.0 0.0 0.860 0.34066
73 STRESHT—S20 PR rXa's Somtirt Drtet
. 4 VALVE 14.0 ¢.0 0.340 0.2504%
[ EXIT 14,0 0.0 £.000 1.0002

I FLOY IN NONPREFERRED OIRECTION

ie
e v CONGETION~LEFH=UALUE—CFEN
o FLOW= 5,895,148 SCFH
¥ -
N F PRESSURE SENSEFF FEMPERATURE HEROEETF

H 1 §%.7 0.1380 292.0 $4S8. 4

:: 2 §3.3 0.1266 284,2 §92.9
LI Y £ 182 LRI TR =lev¢
| EP. 4 44.S 0.1141 275.1 £55.5
ro s 40.3 0.1024 266.0 738.2

H ] -Ne s VTV‘!;'Q :VY-- Q—G;“ ;
-l NOTE: THERE IS CHOKED FLOW AT STATIOMN S

- CONDITIONS WITH VALVE SHUT
VALVE TORQUEw 3,101 IN. LOS
Vhwibe ¢ 38T VUV T wa
> L
1
L.
LA
"- a
L’ "
;‘i' e
T LY
. - 4 N v
N *-'\ .. S ' .n: o .
‘e
'
I
!
i
iy
B-2]







o w

CONOILITIUNS

AS UaAal.vEeE CLOSES

. ANGLE FLOY 0f ACROSS valLve Telosang
S ——_-00-—_‘4'-39~th e .t -e ‘-L smee=
FRESSUSE DENSITY TENCERATNRE VELCCITY
> 1 Crawis reddv Y E TR smETY
v , 2 83.3 0.1246 284,2 592.9
L 3 48.3 0.1175 2727.7 638.9
v 8 4§ ottt Cra T SEETS
s 40.3 0.1024 246.0 73%.2
. 3 14.7 0.0474 209.2 1887.7
.
L NOTE: THERE IS CHOKED FLOW AT STATION S
]
ANGLE FLOY 0P ACROSS vALVE Tclosing
- 80 5,895, 144 13.62 « 1,159
1. PRESSURE DENSITY TEHPERATURE VELCCITY
. 1 59.7 0.1380 , 292.0 8545.4
i £33 Sy 1) 28rs2 TR
3 48.3 0.1175 277.7 4338.9
-, . 4 44,8 0.1141 27S.1 655.4
e 5 —32:3 COaei ey D532 P —
. . b 14,7 0.0474 209.2 1587.%9
; e NG FE A= FHE FE— IS —C HOKEDFL BN F—STFATION=5
«
i :
i.o; ANGEE: 4 O DP—ALROSS—ALYE foiosinyg
. . 70 5,118,788 18.49 - 743
:
bl ! §9.7 0.1380 292.0 a73.8
H : 2 55.4 0.1308 284.9 499.1
r H 3 LT Ve awma —mad LT 0
N A 51.1 0.1228 281.4 529.8
s 32.4 0.0844° 252.5 754.46
i s 8 o IR A T coPTe 13722
. NOTE: THERE IS CHOKED FLOW AT STATICN 4
. ANGLE FLOW DP ACROSS VALVE « Tcglosing .
¢ 50 IR T YR AS ~3ar&d 326
¢ PRESSURE DENSITY TEMPERATURE VELGCITY
% SPe7 O++380 Crgioass I4204
I 2 87.8 0.1344 289. 4 372.4
o 3 85.7 0.1309 287.2 381.5
3 % Sea Orarraieie 204s% CEEDR
- s 22.5 0.0457 221.7 761.3
] 14,7 0.0474 2079.2 10586.3
. . NOTE: THERE IS CHOKED FLOUW AT STATION 4
13
8
R ANGLE FLOU OP ACROSS VALVE Tclosing
50 2,910, 489 J%.14 1,138
iﬁ, P PRESSURE DENSITY TEMFERATURE VELOTITY
i 59.7 0.1380 292.0 259.4
el . e VL ee PO e et AT L Sncnmay e 2AAA T ey ST e T v o e s 2 e e o i - = € G g = 05 e ¢ -
. vt . iy o . . . e
kﬁ
L
1= s
b
L
(331
£
3 .
[ -






£
!

L I

e o« uy
AsTeane 20N sal Fa ¥ elres 4097 LiBmeie Cimb D

: 0 s 3ol o
B 3T rrdbmd o ToUrs
$ 14.7 0. 2473 <0%.2 T80
e T B FRE R E = S HOU EDFL D= T=S T
anGLe Foue VETACRUSSYREYE TTATIITT
40 1,974,411
S T T A — e RPELSETFY.
1 59.7 0.13580 292.0 182.
2 5.4 0.1378 291.7 182,
3 £ 0 o348 riy e T 23377
4 s8.9 0.1384 291.1 183.7
S 16.2 0.0512 214,2 492,
& TaT? OV A LA 09T 37T
NOTE: THERE IS CHOKED FLOW AT STATION 4
ANGLE FLOUW DP ACROSS VALVE Tclosing
Z0 I IR LA LT T 3
PRESEURE DENSITY TEMPERATURE SLOCITY
T $9°7 O3S r Yt TLdT?
2 57.6 0.1378 291.8 112,
3 5%.4 0.1375 291.7 112.9
L] 370 IR T TE] P T
s 18.2 0.0487 211.1 313.8
& 14.7 0.0474 209.2 328.0
NOTE: THERE IS CHOKED FLOW AT STATION 4
ANGLE FLOU OP ACROSS VALVE Tclasing
2 613,001 44,79
PRESSURE DENSITY TEMPERATURE VELGCITY
1 £9.7 0.1380 292.0 54.7
2 CIaT O3PS 2oeT CTLEn
3 59.8 0.1378 291.7 558.7
4 S9.8 0.1378 291.9 546.7
5 T8 O AT 2097 43¢
4 14,7 0.0474 209.2 145.1

DA 2 =y

& bV

. P VEV-V7T 3 . I W TO R
THahoToomonunco—rooant

A b Ed
HINUCS

PNV, VY. "
Wi HWite IS YALY

..

oUW Ts.:u-iuq
10 309,891 44,94

PRESSURE BENSTTY¥ FEMFERY HELQSDT
1 59.7 0.1380 292.0 28.4
2 59.4 0.1377 =91.9 28.6
9 STy veaSTY CIE XS =S TT
4 59.6 0.1379 291.9 28.4
S 14.27 0.0475 209.3 83.3
& ta e O O474 2022 234

NOTE: THERE IS CHOKED FLCW AT STATION 4

NOTE: A POSITIVE CLOSING TORQUE INDICATES THAT THE VAL

VE WILL TEND FO REMAIN CPEN

"
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HUCLZAR LCCA ANALYSIS

. L4
o VALVZ SIZZ: ki
YALVZ CLAS 150

n

)
1 ACTUATOR: Bedbr.  wos1c — sf50 - mzpw

3 ,

-

! UPSTREAM PRESSURE 54,7 PSIA INITIAL DENEITY _ 20/ 13s/F7e
. INITIAL TDEDRATURE _3Yp OF T_NAL PRISSIRE /%7 2518
’g . SHUT GFF PRESSURE - §9,) PSIa YEDIA Ko

' RATIO OF SP. EEAT _ /. SPICITIC GRAVITY !

TIDRCOIIAMEIC FACTCR
90 2=CG /18 2 LIS

=S5
= -

Q)
(@]
Q
I
H
i
n
)
It
37
i
' 1
[N
'
1
[CAR4H

STEM DIA. /375 1. GAGE DI:. /12..97Y I
PACKING TORQUE @31  IN.I3S. SZaL TCR3UE 1 ¢Sy ooz
DIRZCTION Pl

T oae o

-

INPUT STATION i0., X FACTCRS. =ZTIC.

-

B LUt WU
- -

i

o
.
LI

(See Appendix A)
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TP TS ST M N o S

-

.

e A temeden S0 Cain PO AN ot Vg e

re

=l

T,
o~

» e w

XL

LA Tan )

VALVE SIZEwid VALVE CLASSw»iSC FLOW=-3AS
INITIAL INITIAL FIhaL SHUT=0FF
DENSIYY=X1042 TENFERATURE PREZJURE « PREZSURE
ra-rars 30 r e, Sy
RATIO CF - SPECIFIC COMPRESSIOILITY HYORODYNAMIC FACTOR
SP=MEnT CRACTTY 2900
1 1182 .
SASE PAEHEMNEG SEAL
DIA. TORQUE TORGUE
12.974 832 1484
. CORRECTED
TYPE OF RESISTANCE DIAMETER=(D) LENGHT-(L) RESISTANCE~(X) RESISTANCE=(K)
t ENTRANES T L2 —0TsCv UTEUC00
2 VALVE 14,0 0.0 0.840 0.86C44
3 STRAIGHT PIFE 14.0 2.0 0.115 0.14872
4l PLo2—OEND AT Lk TS0 OTTIN0Y
S STRAIGHT ~IPE 14.0 3.0 0.03% 0.03387
é VALVE 14.0 0.0 0.360 0.35066
‘s AT A0 o +3000 ey abaesiscad
FLOW IN PREFERRED DIRECTION
CONDITICNS WITH VALVE OPEN
FLOW= 4,445,997 SCFH
PRESSURE DENSITY TEMPERATURE VELOCITY
1 §9.7 0.2010 340.0 457.5
2 37 0TI 2307e L2 2 TY;
3 48.8 0.1734 320.5 52S8.9 N
4 47.2 0.1499 317.9 538.2
) LT ORI LE ] ey IS
é a4,7 0.1436 313.1 5§56.2
7 37.8 C. 1450 298. 4 633.8
s P oS e rae] T LA
THERE IS CHOKED FLOW AT STATION 7
CONOITIONS UITH VALVE SHUT
VALYE TORQUE= 3,101 IN. LGS
- iaend P2 a2 Todo WV & wa
» . .0"' . - ) ..":.". " '.'.‘ i . : . -
LE:J." LI '.;'-"-al"": ’ * . ISP ’ . : . o,
L 7. 5 . Snlte . « » .

. B-z25 .
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e vah

PreN

FAPPR

R
LI -k

Tt

CONDITIQNS as Ual.ue

CLOwES

ANGLE Lo OF ACRCSS vaLve Telasaing ,
2 ToEIGT I L rres ATy -
PRESEURE DENSITY TEMPERATURE VELOCIT
- -y ea Yamvalw - MACTR"] ’:?lv
2 &3.7 0.189%6 320.0 491,77
3 8.5 0.1734 320.5 828.%
¥ w7 o oT TP STI9 s3I
] 48,2 041645 313.8 554.5
o 3 44.7 0.1635% 313.1 8586.2
t: ? ST Toinsv 78y 3338
){: ] 14,7 0.0738 227.8 1244.9
v B
—=—=NO0T Sr—THERE=IS-OHOKED-FLOU-NT~SFATFION—
{%3
,"i ANCLE FLow TPTACRUSSvRCYe TTtusoyg
EeA 8 4,845,997 9. - 5,848
PRESJURE DENITFY FEMPEQATURE VELEETFY
Hcy 1 59.7 0.2010 340,90 457.5
N 2 53.7 0.1865 330.0 491.7
| R 3 AT oTTedd DI TR C1-2 TX-3 -
o i 4 43.1 0.1593 309.8 §73.9
E S 40.3 B 0.1534 305.1 8%4.4
»oaos ) 0TS TSN oAy S98T3
1y . 7 31.8 0.1281 284.C 717.3
| R 3 14.7 0.07;8 227.9 1244,7
: NOTE: THERE IS CHOKED FLOW AT STATICN 7
L ald ‘ -
' ’ ; ANGLE FLOU 0P ACROSS VALVE Telosing
. s 70 4,142,033 14.35 - 3,307
!, PRESSURE DENSITY TEMPERATURE VELOCITY B
‘e, 1 59.7 0.2010 340.0 407.3
N - -1 LIRIAL) ey 302
o . 3 40.7 0.1834 J0S.1 5§33.4
" 4 39.4 0.1501 J02. 44,1
- - e Veatum =l weVe s
- é 37.5 0.1444 297.8 562.83
N 7 30.7 0.125¢ 281.1¢ 655.0
T 3 P Iy reorie rrraT] X LV ELE]
NOTE: THERE IS CHOKED FLOW AT STATION 7
e
ANGLE FLOU DP ACROSS VALVE Tclosing
4 0 rpiteliraren g =oTTe <37
kY
' * PRESSURE DENSITY TEMPERATURE VELOCITY
[4LIEN - S7ed VeIV ULV . Sheew
* ¢ 2 §7.2 0.19512 3346.0 324. 4
¥ 3 29.5 0.1187 290.3 834.0
T rray Ve aaeS Are e SAIF
: s 25.7 0.2132 _270.2 §$50.0
. é 24.5 0.1128 T 24%9.8 §62.2
e 7 - w R A% 25723 Iy
!‘L " 8 14.7 0.0738 227.8 358.7
Y- AT . TLEBEt A AuauCA fiou ar crapigu—a —
—‘l'-.'.’ * . “.\ * ¢
. t o2 e . Lt . e .
]
1
;
i, *
%
Ve
i .
A *
L ’
¥
L)
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oo £

L3

i s e fw !

-

e N T T S N T LT R TPy

ANCLE rovs CPRORTISTVREYVE ToINTINY
30 2,338,908 37.4¢ 758
PRESEURC —mm OENSE T F EMPE SA TS, GEH QLT TY

< . 59.7 0.2010 340.0 230.2
2 58,5 0,1732 333.2 233.¢
- —ae - wewived ——— ¢ Howe w
4 20.7 0.09a4 25:.3 490,90
s 20.1 0.0928 249.3 4§0,9
-3 00 IR T Ly aaed SoTvy
7 18.3 0.0845 242, ' 834.8
8 14.7 0.0738 227.83 826.%

NOTE: THERE IS CHOKED FLOW AT STATION 2

ANGLE FLOU OF ACROSS VALVE Tclosing

A0 1,848,948 41,92 1,218
PRESSURE DENSITY TEMPERATURE VELOCITY

1 59.7 0.2010 340.0 154.4
- - e e emwwa AR -t e
3 17.4 0.0833 23%9.0 372.
4 17.2 0.0828 233.4 374.9
5 7o 00829 D3IPTS 378y

- 146.9 0.0818 237.3 379.4
7 16.2 0.0792 234.2 392.
2 rurxa 090?39 223:9 w203

NOTE: THERE IS CHOKED FLOW AT STATION 2

ANGLE FLOY OP ACROSS VALVE Tclosing
3¢ P47 3vee YX'28%
PRESSURE DENSITY TEMFPERATURE VELOCITY
- wleys Ve mWall w Ve v THadd
2 59.4 0.2007 339.8 74.3
3 15.7 0,0774 232, 244.8
il Ade O el /m - as ] -itwe
S 18.5 0.0749 231.46 244. 4
é 15.5 0.0749 231.5 246. 6
7 T3S 0077 CRILES <S50
8 14.7 0.0738 227.8 256.8

QAT
T

Coc A PRy VY ~
AL X E-THER Ryt = aur 3~ Jaaety 161 (xS oquy g oy s a2 £ £ §

L1513 Ay

(413 1F Faww ulﬁnunuea"wu.v.: :‘- oo Lilly
20 485,258 44,48 1,435
PRECSURE DENSEFY FEMPERNTHRE YELOGIT K
1 9.7 <2010 340.0 47.7
2 59.6 0.2007 339.7 47.7
- aude W Ve WwlJdV —wand & am -l e
4 15.0 0.0749 229.1 128.4
S 14,9 0.0748 229.0 128.2
% ta s 0T OP40 205 292
7 14.8 0.0743 228.4 129.2
8 14.7 0.0738 227.8 130.0

NOTE: THERE IS CHOKED FLOW AT STATICON 2
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a-te v ga -

- e

EETHER LI AW or AuNeTo v IR TR
10 248,337 aa, 3 1edaa
SR - PRESSURE QENSITY TEMFERATURE VELZZIT
w5 - 1 59.7 «2020 340.0 24,2
vl < €0rs A\ o 3290 5
3 14,7 0.073L 238.: 85.4
v 4 14,7 V.07 51 ate,.t &5,
. ) 1 TTees Pyt rars 35S
i . ) 14,7 0.0731 <29.1 45.8
o 7 14.7 0.0739 227.%9 85.4
: 8 I Y 0TT?IT YRt 8537

- NOTE: THERE IS CHOKED FLOW AT STATION 2

L NOTE: A POSITIVE CLOSING TORCUE INDICATES THAT THE VALVE UILL TENO TO REMAIN OPEN

«
-
[
H
M
2
1)
H

H

;
¢
3
4
i
.
5]
H
.
3
H
b
B
M
.
.
.
$

R .
o=

-e
X .

o
1
-

i
N

B¢







-

is
Poam
4
-
.
¢
.
e
-
.
.
¢
1 4

’
e
S

HUCLELR

VaLVz SIZX:

L TaTT s TP -
CUNalad mie v ab -

YTALVE CLASS:

ACTUAZCR:

.

53 7.)/
332

STz DIa.
PACXZNG TORQU=

DIRECTZICH

II.L3

LZS,

ﬂ/.n- /dfc 1{:1 -

INPUT S

YA M7,
S L

ON ¥0..

- e

o s s e e

v

A r e o e
FINAL PRESSURE & FSIs
(YT O N
ot Y ,,L’l‘/
A oy qom—
STECITIC GEAVITY ]

i_-,q:,.. VISR X

e st el el fwemw

2 ¢0 DIG

-

-
TACTC

-
-ras

JZA )

DIa.

12. 727 Y

.
-l

TCRSUR

-y = -y

-t b gt

IAAS A

‘ (See Appendix A)

N . . oa . -
-, . * "

. PP SR .l\?.;.v LR P ~

[T et Tt e Sp e, -,






R N N Y

TE e Ve wa

ave

..
.
{"
.
.
EaN
Iy
t‘“‘l
-
14
!
I:A..
1
§ .
LTS *
H
{
fo 2
> i
ad -
H
.
T |
LY ”,
s
e o
y
;o
LY
§ R
\
'S
HEK
j-
v
e
;,m
A
'I
0
N
H

L3 TN

Dy

CON TRt S I e M W T e S e 3

VALVE SIZE=1ls VALVE CLASSw1S0 FLOU=CAS
UPSTREAN INITIAL INITIAL FINAaL SHUT=-OFF
PRESSURE DENSIYY=X1022 TEMPERATURE FRESSURE FRESSURE
1w 2o 240 2t ST
MEDIA RATIO CF SFECIFIC COMPRESSIDILITY HYDRCOYNAMIC FACTOR
SPTHENT SRAVLITY 200-0Es
AIR 1.4 1 1 1:82
STEN SALE PAEKING SENtT
DIA. DIA. TORQUE TORQUE
1.3758 12.974 832 1454
CORRECTED
STATION NO. TYPE OF RESISTANCE OIANETER=-4D) LENGHT=(L) RESISTANCE=-(K) RESISTANCE=(K)
T ENTRANCE: WO OTv OTS0v ed-tidilgig
2 VALVE 14.0 0.0 0.840 0.360466
3 STRAIGHT PIPE 14.0 9.0 0.115 0.11571
M FIFE—IEND Y o ra Tt coepyNaty
s STRAIGHT PIFE 14,0 3.0 0,038 0.03387
-] VALVE 14,0 0.0 0.8460 0.3460484
7 EXIT 0 "3 1T0CT 2300000
FLOW IN NONPREFERRED DIRECTION
CONDITIONS WITH VALVE OFEN
FLOUR 4,645,997 SCFH
PRESSURE DENSITY TEMPERATURE VELOCITY
1 §9.7 0,2010 340.0 AS7.8
r S3IT? 0T IeSS 2I0T0 L8 T
3 48.5 0.1734 320.5 §28.9
A 47.2 0.1499 317.9 : £38.2
S ISTT VLTSRS ITITT $STTS
4 44,7 0.1636 313,12 5§56.2 -
7 37.8 0. 1450 298.4 433.8
3 T3%7 TTO73IT T TNy
NOTE: THERE IS CHOKED FLOW AT STATION 7
CONDITIONS UWITH VALVE SHUT
VALVE TORQUEw 3,101 IN. LOS
whaem P 4 RN S S ?:z .
B-30
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CONDLTTITONS AS uvaLuLe

CLOSES:

ANCLE FLO% DF ACROSS vaLve Telzsing
- He i P T E-r0e A Xt iy rs
PRESSURE DENSITY TERPEAATURE VELOCITY
> St i 3nUTy LS aret -
2 €3.7 0.1966 330.0 491.7
3 48.5 0.1734 320.5 §28.9
4 a2 srrsd SPrRE, £3970
5 45.1 0.1548 313.8 §54.5
) 44,7 0.183% 313.1 §56.2
_3,, . " 3778 TSt Py 33T
{a' 8 14,7 0.0738 227.8 1244.9
L3
‘ N0 TS+ THERE—ES= CHOHED-FEON-AT-STATION-Z
¢
g‘ re———ANGLE FLou OFRERASS—ALvE TTiowing
v 80 4,469,842 11.29 1,110
PRESSURE ENGEFY FEMBERATHRE JELDOT Y
. 1 $9.7 0.2019 340.0 440.1
- 2 §4.3 0.1880 331.0 489.3
PEASE 3 " % Ort7e3 3254 5907w
[ 4 48.§ 0.1733 320.4 §07.6
: 5 46,4 0.148S 316.8 §21.2
N & dd Frid2o Jedt 5240
. 7 35.1 0.1377 292,14 642.2
v 8 13.7 0.0738 227.8 1197.7
T NOTE: THERE TS CHOKED FLOUW AT STATION 7
; .
AR ANGLE FLOY DP ACROSS VALVE Tclosing
1o 70 3,982,840 20.51 - 780
:, PRESSURE DENSITY TEMPERATURE VELOCITY
" 1 59.7 0.2010 340.0 392.4
L - SETS IR TEY] e (X R
s, 3 2.2 0.1327 327.2 430.7
. 4 $1.4 0.1807 32s.8 434,2
S - e e Ve nd d e ;::.° 'Y'VV-:
. 8 50.: 0.1774 3I23.4 440.3
s 7 29.4 0.1217 278.2 547,2
s ) et o or2e rrraas v TOEID
Kl
- NOTE: YHERE IS CHOKED FLOW AT STATION &
g ANGLE FLOY. OF ACROSS VALVE Tclosing
£ —— el Ta-a3 337 —_—
: PRES3URE DENSITY TEMPERATURE VELOCITY
" + 553 ITROTY I40Te 3024
A 2 57.6 0.1960 335.5 309.0
| 3 §5.7 0.1914 333.4 316.3
¥y r SGaor OTEoeE 2303 3o
' s 54.8 0.1892 331.8 318.9
. é 54.7 0.1890 331.7 318.9
» > a4Te TUPP9 2SS0 CTSakl
S 8 14.7 0.9738 227.3 822.1
L’, ST, FHIPAS P/ MUIAURA ) DT AT !"’A"‘ﬂbl—‘ ——— — - - - roary - - —-—-.—...--.-n--——--—-- masem— - g
.u.-' L '- ’.. J . b
re [ . = Y - . ’
¥ : ; ' '
AE 4.
gﬁ‘ .
b
f =
i
i
£
‘:L ~
&, 8- 3}
 E
‘ . ST TR [ PR TP . TN e






ANGLE bl o rRERTES AT roTwIng
o g0 2,288, 343 39.18 4,132
- FRESSURE DO LTY YEMeLRATURE vELDCITY
1 £9.7 0.2010 330.0 225.3
pd 5§8.3% . 1998 338.3 227.4%
5% 3 S7Ty o e 2B 4 II3TE -
3ot 4 57.5 0.1958 334.4 230.4
HA s 57.3 0.1983 336.1 230. 4
: & 733 veIYsT 2I530 =303
7 18.1 0.085% 242, 528.8
. 8 14.7 0.0738 227.8 413.2
f;‘ NOTE: THERE IS CHOKED FLOUW AT STATION §
< ANGLE FLOY DP ACROSS VALVE Telesing
{- 40 1,551,848 42.55 1,348
G
e PRESSURE DENSITY TEMPERATURE VELOCITY
1 - .2010 340.0 182.7
- w7 e -.:""0 '37- hid hdwwe &
i 3 $8.3 0.1990 338.% 153.9
s, 4 s8.8 0.1989 338.58 153.9
; : S s8> AN E-T4 3384 * &3
H b 58.7 0.1984 333.4 153.9
: 7 16,1 0.0790 234.¢ 388.3
" » ¢ AT o028 aales na&ET
I H NOTE: THERE IS CHOKéD FLOW AT STATION &
v
: ANGLE FLOU OF ACROSS VALVE Tclosing
’ H 30 7S3TA7T L rwYe) YRR %
» []
E M PRESSURE , DENSITY TEMPERATURE VELCCITY
v T SYe7 TTIOTO 3I50T0 AT
¢ 2 59.4 <2007 339.8 94.3
- 3 59.4 «2003 33%9.5 94.5
e T YR TT=CoT I39TS 7S
- s 59.3 .2002 33%9.4 94.8
4 4 59.3 0.2002 339.4 ?4.5
7 TS CsC7S7 23T =0
: 8 14.7 0.0738 227.8 256.8
HOTE—THERC—1 =S HERED LU T—OTATIONY
Hﬂ:&.- L35t al Ve V"LVE ‘;‘.;J“HI’
3 20 482, S44 44.78 1,440
?; PRESILRE SENSITY TENCERRTURY SELoCITY
' 1 59.7 0.2010 " 340,0 47.5
2 59.4 0.2009 339.9 47.5
{ - 3 $PTS oTavoe 33973 w?E
P 4 §9.48 +2008 339.8 47.5
i 0 ' S 59.4 2008 339.8 A7.S
) % Sos S5290€ 3393 P
B ? 14,8 0.0743 228.3 128. 4
' 8 14.7 0.07338 227.8 129.3
Y
: S ‘ NOTE: THERE IS CHOKED FLOW AT STATION &
LT IC'-'Q *
Ll L
L e warte
L
.
i :«
£
Lo
L
I
.
e B3
- ' o ' a * P N PR .






N

e

& AN LI D AUAUSS vaLve "slagang
e 243,949 LI 0345
" . FRESSURE QENSITY TEMPERATURE VELCCITY
2 59.7 0.20190 340.0 24,0
- <SPS Ve avlT o3t -tew
3 £9.48 . 2007 33%7.9 24.0
. 4 §9.98 0.20¢09 339.9 24,0
H * - D7 e Ve =UO? woTel -3V
. - é §9.4 0.2009 339.9 24,0
N 7 14.7 0.0739 2W27.9 65.2
v 8 eIy AR ——r e 3ETS

- NOTE: THERE IS CHOKED FLOW AT STATION 6

i
1]
H NOTE: A POSITIVE CLOSING TORGQUE INOICATES THAT THE VALVE UWILL TEND YO REMAIN OPEN
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ACTUATOR: At  W721¢ ~SA36 -3 4w
UP3TRTAM PRISSUEE $9)  PSIa INITIAL DEINSITY 20/ LI3/TTS

merw s e ey

INITIAL TZFZ]ATLRE _39Y0  °F
SHEUT OFF FREISSURE 55, 7] PSIA

La> ™,

STZ DIA.

FACIZNG TORGUZ

DIRZCTION

-—tems s /Y

"

7% In..z8,

ow s 'c&//k/
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TINAL PRESSURS /Y
MESIA A~
SPECITIC 3EAVITY !

ey Vs o
lLilolinnly Jabaodl

€ 90 3G /i

(2 3
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TAT TINADAHT
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IPUT STATION NO., X FACTCES, ITC.

(See Appendix A)
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CON TROTT S rSTEMANAC Y S IY

VALYE SIISm12 VALUE CLASS=1S0 FLOUAGAS
UFSTREAN INITIAL INITIAL FINAL SHUT=QFF
FREZSURE DENSIYY=X1042 TEMPERATURE PRESSURE FRESSURE
Yot 20 e P ST
MEDIA . RATIO OF SPECIFIC CCMPRESSIRILITY HYDRODYNAMIC FACTCR
SPr—8EnT CRAVITY 2P0-2ES
AIR 1.4 1 1 781
——— T e NN O E FACHING SEM
DIA. i DIA. TORQUE TORAQUE
1.28 11.703 . 756 1183
CORRECTED
STATION NO. TYPE OF RESISTANCE DIAMETER=-(D) LENGHT=(L? RESISTANCE=(K) RESISTANCE=(I)
A ENTRANEE Py 90 OT50¢ bR litt,
2 VALVE 12.0 0.0 0.759 0.73903
ki STRAIGHT PIPE 12. .9 0.158 0.15500
3 WAEYE Tar s IR CTES orwietg 2
S EXIT 12.90 0.0 1.000 1.00000
b hatdw Al ATUITN Nt iV 0.“:&““'(
CONDITIONS WITH VALVE OPEN
Frlita—3 5t Rt P-30cH
FPRESSURE DENSITY TEBMPERATURE VELOCITY
T - rewa OT20tY A0 A Tl
2 53.3 0.18585 329.2 509.4
3 48.5 0.1732 320.4 545.4
g ST T o7t LS 438
s 40,2° «1816 303.5 &24.9
4 14,7 0.0733 227.8 1292.
NOTE: THERE IS CHOKED FLOUW AT STATION §
OO TR LN =TT M E=S HY T
VALYE TORQUE= 2,542 IN. LBS
DELTA PwaS5.00 PSI
LY
e e e e e
) * . ° ' - .
P oh . RN . LT,
: Z-35~







CONDITIUNS AS VALUVE CLOSES

ANGLE FLOW OF ACROSS VALVE Tslosing
——e Sk v g TRy 7909
PRESSURE CENSITY TEMPERATURE VELOCITY
e 3 9 ooy Iy P
e 2 53.3 0.138S 329.2 $09.49
s 3 48,8 0.1732 320. 4 845.4
Y -3 T re IsE S43T2
s 40.2 0.1516 303. 4 624.9
r é 14.7 0.0738 227.8 1282.7
%‘ NOTE: THERE IS CHOKED FLCUW AT STATION S
R ANGLE FLOY DP ACROSS VALVE Telosing
i 30 3,517,149 «39? 908
H PRESSURE DENSITY TEMPERATURE VELOCITY
1 59.7 0.2010 340.90 471.4
T £ Tot3ss T2 SO9Tw
:; . 3 44,9 0. 18418 313.5 78.6
4 42,2 0.1573 303,2 599.2
. ) ISTY OIS 292 S8wTS
- -3 14.7 0.9738 227.8 1282.7
i
. 5r N THERE—E O EHOUE S CLON- NS TATIEN-5
- ;1 ANGEE FCow OFRCROSS 4ul»= TorosIny
22 70 3,173,988 13.52 -
;: PRESCSURE DENGTF FEMPERNTURE HELBE T
t, 1 59.7 0.2010 J40.90 426.0
M 2 54.8 0.1890 331.7 481.7
3 S e VTS 305TY TSI
H 4 39.2 0.1490 301.46 5§71.8
~ k) 33.3 0.1326 287.8 845. 4
! S ™7 Tl 2272 tTEP
: NOTE: THERE IS CHOKED FLOW AT STATION S
i
ANGLE FLOU DOP ACROSS VALVE Telosing
. 03 TRy & Ir-73-3 rrERe 303
PRESSURE DENSITY TEMPERATURE VELQCITY
T 377 T2 3% 300 ITINTS
y 2 57.0 0.1748§ 335.5 344.48
L 2 29.0 0.1202 . 2746.8 §58.7
v ¥ YAy OIS TR Ty TERE-]
: s 24,0 0.1050 252.2 639.9
, S 14.7 0.0738 227.3 909.3
£ .
v ¢ NOTE: THERE IS CHOKED FLOW AT STATION 2
: ANGLE FLOUW CP ACROS3 VALVE Tclosing
50 1,823,803 37.17 991
e PRESSURE DENSITY TEHPERATURE VELQCITY
Y s 1 59.7 .20L0 340.0 244.4
1272 . -
- . e R :, e e n e
z
1 .
i
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N amrtRel W Bis fe VSNt und Sate
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3 et -t m eva™
) .8 Q. 3939 TEC.Q sz2.7
~ Ao w Vevawe Fiadal) -:a--
$ 4.7 . 0733 AN7.3 $35.¢
et} P e e S e S DU N E D S QLA TS I R 1 O
~ANGCE FLLS CFACACSS VALVE IRk 3 Ut
40 1,225,314 1. L
PREQIURE E b 2 S AT e L SELHEL-LY
1 $9.7 <2010 340.0 154, 4
2 §9.2 0.2000 339.3 164.3
3 T 0T U3 237y 3P
4 17.2 * 0.082% 238.3 399.7
5 14.4 0.0799 235.¢ 413.3
] 7 ToOeSS rrrax] TP
NOTZ: THERE IS CHOKED FLOW AT STATION 2
ANGLE FLOW 0P ACROSS VALVE Tclosing
<0 Ay ESTY (T E-1-1 CYXIL]
PRESSURE DENSITY TEMPERATURE VELOCITY
-~ wleds I’z - AIVa ‘G{;.;
2 59.8 0.2007 3379.3 100.3
3 15.7 0.0774 232. 280, S
~ -t e o Veaws /e ::.-l -a e .
s 15.3 0.0740 230.4 . 2568.2
é 14.7 0.0733 227.8 273.¢
NOTE: THERE IS CHOXED FLOU AT STATION 2
ANGLE FLCU OP ACROSS VALVE Tclos:ng
20 378, 407 44,45 1,208
PRESSURE DENSITY TEHPERATURE VELOCITY
1 59.7 . 2010 J40.¢ §0.7 .
= ST UeeT0? 3397 e
3 15.0 0.0750 229.2 135.9
4 14.9 0.0749 229.1 134.0
S 53 OTOTER Ty 28Ty
s 14.7 0.0738 227.8 138.0 -
TR THES T SOOI P E S TS AT IO
AL T :‘i-i:ﬂ i HC-’.Usw V"‘-ia 7‘-;-‘3;0!"
10 191,213 44,91 1,207
PRESSYRE DENSITY FEMPERATURE MELOLITY-
1 59.7 0.2301¢ 340.0 25.8
2 59.8 0.2009 339.7 28.4
- - Vel \.VI'Y‘ memite o sl;."’
4 14,7 0.0741 228.1 69.5
S 14.7 0.0740 227.9 69.%
s r L 09738 2273:8 e
NOTE; THERE IS CHOKED FLOW AT STATION 2 *

NOTE:

A POSITIVE CLJSING TORQUE INDICATES THAT THE VALVE UWILL TENO TO REMAIN CPEN
TR . o
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CONTROTE S-S E M At TS sS

1
1
|
‘. VALVE SIZE=1Z VALVE CLASSm1S0 FLSW-GAS !
UPSTREAM INITIAL INITIAL FiNAL SHUT=0F< i
SRESSURE DENSIYY=XL104D TERPERATURE PRESZURE PRESSURE 1
H . XA - & - IS 2Re 7 7% '
E MEDTA RATIO OF SPECIFIC COMPRESSIQILITY HYDRODYNAMIC FACTOR i
SFe HERT GRRVITY TFO-CLLT :
AIR 1.4 1 1 7561 i
v
B orTEM CAEE PACKHEING SEM: |
H DIA. 0lA. TORQUE TORQUE |
’ .25 11.703 756 1183 {
CORRECTED |
T STATION NO. TYPE CF RESISTANCE DIANMETER=(D) LENGHT=(L) RESISTANCE=(}) RESISTANCE=(K)
P Y INTRANCE 0 v oTSCO UTSOChY '
2 VALVE 12.0 0.0 0.759 0. 75903
3 STRAIGHY PIFE 12.0 11.0 0.145 0. 14500
yJ ALY E T oo 59 175903 :
s EXIT 12,0 0.0 1.000 1.0C000
; N b Taw 11V nunrner-':ﬁnEU'vsnl;Cl lcl‘
. «
? CONDITIONS UITH VALVYE OFEN .
, g AR L e r Y YR R A1 1 |
hd 4
< PRESSURE DENSITY TEMPERATURE VELOCITY 1
L T SVe7 Ce =V IOV LIS T
b 2 53.3 0.18588 329.2 509.4
R 2 3 48. S 0.1732 330.4 545.4 1
L B = T35 1 IR 31577 583 = |
. . 5 40,2 0.1515 303.8 824.% |
H T & 14.7 0.0738 227.8 1282,7
i HOTE: THERE I3 CHOKED FLOUW AT STATION S j
:g ) COND T T IONS LTINS E—a it
- VALVE TORQUE= 2,542 fIN. LBS
- DELTA P=45,00 PSI
i -
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s B = waew ¥

fm 2,5 W

o AL

B

LCONDITIONS AS UalVE CLOSES .
ANCLE FLGU 0P ACROSS VALVE Tclosing
v =0 Sy ST AT TS 3y 2SS
PRESSURE DENSITY TEMPERATURE VELGCITY
\ T 00 Vom0V 3300 LI TE
. 4 2 53.3 0.18955 329.2 » 509. 4
. 3 48,8 0.1732 320.4 54S. 4
L RETT R IE 3289 S¥3T2
S 40.2 0.151% 303. 5 624,99
H -3 14.7 0.0733 227.8 1282.7
. NOTE: THERE IS CHOKED FLOW AT STATION S
ANGLE FLOW DP ACROSS VALVE Tclosing
L 30 3,517, 149 11.89 958
T
. PRESSURE DENSITY TEMPERATURE VELOCITY
1 59.7 0.2010 340.0 A71.4
= e3Te oTeese 29T SO
H 3 48.5 0.1732 320.49 548.4
" 4 48,1 0.15473 315.9 563.2
M ) ST O38T ~ 7w 700TS
: & 14.7 0.0733 227.8 1282.7
. :: N0 T e T T HER S I OO S Lt L G A TS TATION=S
. . ~ROCE TCUW VP RCRUSSTVRLVE e LOSING
H 70 3,099,067 18. 46 - 207
< ' PRESSCRE CINSTTY TEMNPIRATURD YERCETY
T 1 59.7 « 2010 340.0 A415.3
S 2 55.90 0.:8%94 332.2 439.4
3 3 SIS osrEe IJTT TIOTV
H 4 §0.0 0.1773 323.3 4469.,0
i, 5 31.4 0.1276 ’ 293.4 853.7
| ) N7 0TOTES 27T P Yaeryiy
b NOTE: THERE IS CHOKED FLOUW AT STATION S
?- y ANGLE " FLOu OP ACRGSS VALVE Tclosing
; 30 539670 SE YT 454
PRESSURE DENSITY TEMPERATURE VELOCITY
i 'y 593 o229ttt IheTo At
by ! 2 §7.2 0.1950 335.9 330.1
0 § §§.§ 0.}29? 332.7 §38.£
Ty 5 23.0 0.10189 259.0 §33.8
& 14,7 0.0738 227.8 873.9
" - NOTE: THERE IS CHOKED FLOW AT STATION 4
= <
B3
7 ANGLE FLCY OP ACROSS VALVE Tclosing
[ S0 1,788,061 38. 446 997
:ﬁ ¢ PRESSURE DENSITY TENMPERATURE VELOZITY ¢
£t - ! 59.7 . 2010 340.0 239.8
- emm semam—— em s e e e e o e R e e —~— it bR AL L LA
- : 4 O . s o P s et
L P o . o . . . . -. . . .
e
v |
. |
. - |
|
‘.






3 e V. i¥Se 33s.3 AT
4 57.% DARSCEE: ] 335.2 243,373
) 1877 . C37. rt L ryy S3YIT i
. ° 14.7 0.0738 227.8 52,8
N T MR L AN O L A T3 A R L ANy
: STANGLE Frouw OFRCRUSS™VALYE TeaoSIng
. 40 1,214,158 42.2 1,142
T PREQCSURE—CENSITY TEMPCRATURE PELOCITY
i b 59.7 0.2010 340.0 182.7
¥ 2 59.2 0.2000 339.3 183.1
S o3 S0e 9 V1987 LRI LX) P L g
* 4 8.7 0.1987 338. 4 164.0
o s 18.3 0.0797 234.9 409.9
. & TAT? 0To738 rrrEx:s na2TS
fa NOTZ: THERE IS CHOKED FLOW AT STATION 4 ‘
v
ANGLE FLOU OP ACROSS VALVE Telosing ‘
30 7807788 KL raer; ITRLS -
N PRESSURE DENSITY TEMPERATURE VZLOCITY
" H T 97 —0Ta00 SROTO T00TE
H 2 8%9.5 «2007 - 339.8 100.8
H 3 59.4 0.2003 339.8 100.8
. £ 573 Us200T 3373 003
Tl 5 15.3 0.0740 230. 4 283.9
" 8 14.7 0.0738 227.8 273.8
r
i NOTE: THERE IS CHOKED FLOW AT STATION 4
]
ANGLE FLOY DP ACROSS VALVE Tclosing
: 3 20 377,992 44,7 1,204
i
i. FRESSURE DENSITY TEMPERATURE VELSCITY
. i b 5%9.7 0.2010 340.0 §0.3%
r SPTS Cs00Y 3379 - 3er )
, 3 59.4 0.2008 339.8 50.4%
4 59.4 2008 339.8 §0.4
S —I33 OTO7AN 2287w 1353
. ) ) 14.7 0.0738 227.8 137.8
{ MO T —THERE— I HONE DS L AT FAT IO N
Al
LalaloTor-4 TiawwW 4 HCKUQ; V"hVE :E:U}."l‘
T v 10 19¢,090 44.94 1,209
s
Dot PRESJURE DENSLEY FENPERNTURE HELOOLTY
i v 4 59.7 +2010 340.0 25.46
2 ° 89.4 0.2009 339.9 25.46
1 - -7 e Vamww?l wwde - w
S ’ 4 59.6 0,2009 339.9 25.4
it . S 14.7 0.0740 227.9 49.8
‘ < =7 OO rrTAY] 0T
7 NOTE: THERE IS CHOKED FLOW AT STATION 4
» :;37 NOTE: A POSITIVE CLOSING TORQUE INDICATES THAT THE VALVE WILL TEND TO REMAIN QFEN *
- 13 . —
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J CONTROL SYSTEM ANALYSIS
- YALSE >ttt PATHE NS rsee FSedit=-dnd
o UFSTREAN INITIAL INITIAL FINAL SHUT-CFF
o FRYSTURY SERSLTTXIOTS TEMNNTUNS SrEeduRs SRS S St
Y% §9.7 29.2 340 14.7
MED N Ao POy ryaree LTSI O TSI P42 P o S Emar § Sor iy $en 2 1) (y ximmd o 2 LR oe s
. 8P. HEAT GRAVITY §90 CSG
feni AIR 1. 1 1
"
S STEM CAGE PACKING SEAL
DIA. OIA. TORQUE TORGQUE
e T el ey T3
:'."
[ CORRECTED
PR STRTICITNGS TIPETUrRESIT ALY TIANETERYTSY TEMGHT T RESESTANC Sty FEI ST Erenty
i 1 ENTRANCE 12, 0.0 0.500 0.50000
; 2 VALVE 12.0 0.9 0.75¢9 0.75903
v, oz 3 STRRIGIHTIrE o0 YW I idsee
v 4 PIFE GEND 12, 0.0 0.250 0. 15009
B S STRAICHT PIPE 2, 4,0 0.n40 0. 24000
-3 ] CATTS Tar v orae CTTSY? IEE e e
. 7 EXIT 12.0 0.0 1.000 1.00000
‘. § FUSH— N PREFESNID-IINESMION
Lo ; CONDITIONS ULTH VALVE NPENM
; YOOI TAAS oSS SUPH
E]
L PRESSURE CENSITY TEMPERATURE . VELOCITY
I ~ ol er TeavaV T NS ae e
L% 2 83.4 0.18641 329.7 A7 4 ‘ ~
v 3 49.0 0.2744 32:.3 530.%
Ll T/ am VearVa S arve a AT -_—
. . 5 48.1 0. 1547 313.9 589.2
) 4 44,4 0.1429 3322.8 564.2
¥ 7 St Ve annS? YR St
t 8 14.7 0.0738 227.8 12546.0
e T T TN E R S O =S = Iy P
. CONDITIONS WITH VALVE SHUT
L TRESETIURQUET Srend—INTuse -
. OELTA Pw45.00 PSI
e f
¢ 9
?
- - . . . “ » . .. .
5
! 53-y3






ISONDTITIONS

NS Ual.ve

CLOGBKS

£ 4
g“_ . ANGLE FLou OF ACROSS vALVE Telcging
Y A Cai el ec o] D Sd
PRESSURE QENZITY TEMPERATLRE vELRCITY
+ ZPr 3o Fererst robes
' 2 53.5% 0. 2851 329.7 497.4
¥ 3 49.0 0.1746 321.3 5§30.2
7 Ve aaa Ve af Ve -ew e . ~ Tme
S 45,1 « 1547 313.9 5§59. 1
- 3 Py 0.15239 12, 544.2
i 2 20+ ortads £o0 wFs
'_ 8 14,7 0.0733 227.8 1255.0

5 e T LT AT
————NOFE - TRE RE TSR LUOUE D= AT

T =T AT O e

[P . .
i‘.v"‘ ' Lin1%1°%9 e W e A uD VIR Y teaUulily
T 3,443,754 .82 - 3,330
RELSHE DENTEPY LEUCCLAFHEE YELBS Ty
P 1 59.7 0.2010 340.0 461.5
"o 2 $3.4 0.12561 329.7 497.4
:‘ K > ST oeined T ~r1-ran
H 4 43.9 0.1514 311.4 §72.2
3 s 41.5 0.1550 304.4 594.3
yool * — grrias Ty SOUTT
S 7 33.7 0.133% 238.3 £94.0
3 3 14.7 0.0733 227.9 1255,0
[ PR ~r
i NOTE: THERE IS CHOKED FLOY AT STATION 7
pre £
[
fo : ANCLE FLOY 0P ACROSS VALYE Tcloging
oy 70 3,133,455 12,70 - 1,948
g FPRESSURE DENSITY TEMPERATURE VELOCITY
0o L 59.7 .2010 340.0 420.6
o ™ Ly LT 243 T Terey ke TR
3 3 42,2 0.1571 308.1 §34.8
- 4 40.8 0.1531 304.9 549.0
- eI Vo & toam -1\-\--? -is.d
, , s 38.4 0.1447 299.3 569.5
3 7 3a.s8 0.1301 285.7 642,0
H -1 Py LR asaTe YT TR
!
o Hi - T b w e Wi YHA Y be tﬁ-uilnlq
e, . 2,494,027 20,72 - 21
S SOCEGHLE DENSEF FEMRCRATURE VELOCTTY
. 1 59.7 .2010 340.0 334.2
' 2 §7.0 0.1945 335.5 44,5
2 = T O3S 29052 WP
e a 33.4 0.1328 288.1 502.4
oo € 23.2 0.1178 285.2 §70.0
~ - ve aar -t we J - o
x 7 4.0 0.1050 262.2 539.8
i 3 14,7 0.0738 227.3 90%.5
'y ‘ NOTE: THERE IS CHOKED FLOW AT STATION 2
261z i
Ao
"
»
A’- -
l-:
b
i
.






[y . .
S0 AORCEE Vadeb

A f ‘sloMang
s LoA08,ATA I§.3% <80
e PRESZLRE JENSITY TENPERATURE VELOCITY
P ’ M §9.7 Q.20 340.0 , 244, 4
o ~ 13 > daee T T3S r———
3 2.2 0. 0927 288,12 492, 4
L 21, 0. 0970 jof -2 J9V) SC4.8
A S -Je e w23 - ie s aTe -
fpe * é 20.4 0.0940 250.9 22.3
£ 7 18.8 0.0823 244,77 §55.0
bl 3 “3ers LRI ] FETEE] TE3T e
rem NOTE: THERE IS CHOKED FLEW AT STATION 2
,
s
LR ANGLE FLou 0P ACROSS VALVE Tclosing
“*\U by mantdp \dFan B2 XEX4 AT:]
a? : PRESSURE OENSITY TEMPERATURE VELCCITY
i 1 S9e7 L 423y IR0 C 1597
FENd 2 §7.2 0.2000 339.3 144.8
3 17.7 0.0846 240.8 390.3
- -r e w e Weewd mwier o we o
- s 17.3 0.0329 238.4 398.2
. & 172.2 0.0824% 238.3 399.4
i__r. 2 7 PY-TR] OTOTYTY aSYTe TeiTd
g 8 14.7 0.0723 227.3 A47.4
H
1o ’g‘ PALO R B0y § 41 °F 13 A ORI 0 4 197 (154 Sup g =1~ Supt o EEEPR B 2 I 9 €92 ¢ g
ot 2
: v ‘_= 2111772943 LU U mLawsd vV 1w aTUB Yy
N 30 748,829 43.78 e72
r, : § racsalng Maitoad e I - AR R 23T ™) LRSS eT e
;;. $ 1 §9.7 - .2010 340.¢ 100.3
et 2 59.5 0.2002 33%.9 100.3
: 3 15.3 VeT773 FETTR) ST
H 4 1S8.7 0.0778 232.2 260.L
[ 5 18.4 0.0772 231.8 261.2
R ) I V07U =317 eSees
.. ? 15.3 0.0750 230. 4 248.2
* 8 14,7 0.0738 227.8 273.2
. . NOTE: THERE IS CHOKED FLOUW AT STATICN 2
i ANCLE FLOW OF ACROSS VALVE Tclosing
20 373,417 &2 902
i R PRESSURE DENSITY TEMPERATURE VELOCITY
s - 1 $9.7 '0.2010 340.0 50.7
T, - r S9Ts LT 3309 Lo
. 3 15.0 0.07514 229.3 135.7
4 18.0 0.0780 229.2 135.8
s 5 +57¢ FTOFeP 220t +3re
:* C 4 14,9 0.0749 229.1 134.0
v 7 14,9 0.0744, ' 228.4 137.0
‘ = e Coarart: 2275 4385
. ¢ NOTE: THERE IS CHOKED FLOU AT STATION 2
T
S = ANGLE FLou OP ACROSS VALVE Tclosing
2 . v . . .
1
L
» ‘a
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o
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STa b
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. 2ol zsgEoe

——tt f - -

/Y. 7 F3IA
A

-~ e
‘/ SPICITIC GRAVITY
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INPUT STATION 30., ¥ FACTORS. ITC.

do % e sl e 4 o -\datas & -

(See Apzendix A)
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0 ON NS S i A NA LT 3 S

B-1?

VALVE SiZzsil VALVE CLASS#1S0 SLoU-3as
UPSTREAN INITIAL INITIAL FiaaL SHUT=-0FF
FRESSURE DENSIYY=X1022 TERPERATURE FRESSURE FRESSURE "
£ves e o IV 23%e -3 o 4
|
MEDIN RATIO OF SPECIFIC CCHPRESSIBILITY HYDRODYNANIC FACTS
=t e dlni WY &b 1 w IV whls
AIR 1.4 3 751
STEN SAGE EACHEING 2Ent
OIA. DIA. TORGUE TORGUE
1.28 11.703 756 1183
v COR/RECTED
STATION NO. TYPE OF RESISTANCE DIAMETER=(D) LENGHT=(L) RESISTANCE=(}) RESISTANCE=-(K)
Y ENTRANCE P LY e i 1%y VIIVW0 semm———
2 VALVE 12.0 0.9 0.759 0.75903
3 STRAIGHT PIPE 12.0 Q.0 0.135 0.13500
= Tirs OENT . Toev " £2°2 LT Y-14 ALt
S STRAICHT PIPE 12. 4.0 C.050 0.00000
é VALVE 12, 0.0 0.757 0.75903
7 X7 r rrals “ralg ey pakal; e O00d
FLOW IN NCNPREFERRED DIRECTION )
CONDITIONS WITH VALVE CPEN :
FLOUW 3,443,764 SCFH
PRESSURE OENSITY TEMPERATURE VELCCITY
1 S%.7 2010 340.0 461.5
- 5§35 2RI LY S RIS
3 49.0 0.1746 32L.3 §30.2
4 47.2 0.1702 3J18.¢ 542,
) L2 TP Velis837 ST3IT? SS¥s 1
é 44,4 0.1428 312.5 S44,2
? I8.4 0. 1469 27%.8 §31.5
) 18e7 TCTIT ——r e T4 IR%
NOTE: THERE IS CHOKED FLOW AT STATION 7 !
CONDITIONS WITH VALVE SHUT
VALVE TORGUE= 2,542 IN. LBS
ey ST t—F2t Y
1936 e - ——






Nwah Cw Mew &

T

& rrpsn

sompe
.

Wf metRveuLe

mwraes B wdS e sind s 40

» 1 = |
1
CONOITIONS NS UALLVE CLUSES ‘
. |
ANGLE FLOW OF ACROSS VALVE Telasing
70 ° EPELETPRE-R] e oy I8S - |
PRESSURE DENSITY TERPERATUSE VELOCITY N
T 577 UTIOIT SI0TT TETTS |
. 2 £3.38 0.1861 329.7 497.4
3 49.0 0.1744 321.3 530.2
3 LT 0TI ST L e
S AS.1 0.15847 313.9 §5%.1
$ A4, 4 0.13828 312.8 S64.2
7 335 oISy <y CRTE
8 4.7 0.0738 2N27.8 1255.0
NOTET—THERE=IS—LUHONED POt AT—STAT IS N>
ANGLE Fooy DFACKCIS—NLVE tolosnyg T —
g0 3,443,754 12.44 9544
. |
PRECSLRE DENSETY TEMPERATURE HELOOTTY |
1 59.7 +2010 340.0 461.5 |
2 83.4 0.1841 329.7 497. 4
3 Ty R YL Creyxs SIOT
4 A7.2 0.1702 318.¢ 542.7
s . 48.1 0. 1547 313.9 55%9.1
(] LLrE] Lo e 3T 35 e |
7 2.0 0.1288 234.5 720.1 |
3 14,7 0.0738 227.8 1286.0 |
. NOTE: THERE IS CHOKED FLOW AT STATION 7
ANGLE FLOUW 0P ACRQSS VALVE Telosing
70 3,049,241 . - 130 .
. PRESSURE DENSITY TEMPERATURE VELOCITY
1 59.7 0.2010 . 340.0 408. 4
- T PR AZS TR L2 > -
. 3 51.9 0.1819 328.6 450.7
4 50.7 0.17%0 324.4 457.0
- WY o w Ve aldwd wesame W 2 x>
[ 49.0 0417446 321.3 Ad6. L . .
7 31.4 0.1278 283.7 842,
) P4 1) eorse =78 treast
NOTE: THERE IS CHOKED FLOUW AT STATION &
.
ANGLE ~__FLoMW OF ACROSS. VALVE Tﬁ}osinq
W —prs Sy I m - o T "
* PRESSURE DENSITY TEMPERATURE VELOCITY
T P oT2UtY 0TV 38T
P 2 §7.2 0.1951 335.9 327.4
‘ 3 85.4 0.1906 332.8 335.1
4 < Ve Ve atd 7 PR 3T
: S 54,2 0.1878 330.8 338. 6
4 4.1 0.1874 330.46 338.4
7 prire: ) oot 289y 380
. 8 14,7 0.0738 227.8 866.46
VAW, WUIIEAS PR ANHAIINRA LA A ATAT IO S cern o S n 8 8 " 3 v8 RO A 0 e e o et B T e n ¥ GUS Y W e e g e eAl % & s
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oz 8 e e ¢ Ty Tt et e

-

™ on oW veewE e

tene

IR

.- ANGLE TLTW TF~=CSOSSVALYE ekt
N o 1,784,342 38.35 994
i SRECUURE D EHT Y FELSER AT E— b EEOO L T
b §9.7 «2010 J40.0 239.2
« 2 £8. 4 0.199¢ 338.0 342.2
e~ 3 -} e oeYy 23532 Sy
7 Lt 4 57.3 C. 1982 335.0 245.2
' s §7.1 0.1947 335.7 248.2
~) - e ge, LR L) 35Ty <ASTT
7 18. 4 0.087% 243.9 548.3
- 8 14.7 0.0733 227, 450.9
ﬁ; NOTE: THERE IS CHOKED FLOW AT STATICN &
. ANGLE FLOW OP ACROSS VaLVE Tclosing
el a0 0 211,947 42,27 1,141
iﬁx PRESSURE DEMSITY TEMFERATURE VELCCITY
1 59.7 0.2010 340.0 162.4
- - ® Ve mWUVU MY Ao
5 3 88.3 0.1989 338.% 163.7
i 4 58.7 0.1987 338.4 163.7
i‘-g : 3 SUTE OIVes ST S T3357
tog ) 58.4 0.1984 338.2 153.7
g 7 16.3 0.0797 234.9 A09.2
- 3 977 V0733 ——r S IS
- ? NOTZ: THERE IS CHOKED FLOW AT STATION &
PO .
: ANGLE FLOW OP ACROSS VALVE Tclosing
R c1Y TIATTIIE LL ryva IYRY:TS
? . 2 PRESSURE DENSITY TEMFERATURE VELOCITY
i T SY+7 Ve a0TO IHOTT 0TS
b 2 §9.5 0.2007 339.83 100.4
N * 3 57.4 0.2003 - 339.5 100.4
Rl 27 ew Vo mWVem P YT AVVe @
T s §9.3 0.2001 339.4 100.5
8 59.3 « 2001 339.4 100. &
’ asda VeWV/iulV —-—— e -lbde ¥
N 8 14.7 0,0738 227.8 273.3
; - NOTET U ER eI S NN B LN~ A S TATION—%
A .
N - T i v VI T HLAUGG VHLVY W taalda 45Ty
“ 2 377,317 44,75 1,204
N PREASURE SENGEEY TEMPERATURE HELOS LT .
: 1 57.7 0.2010 340.0 §0.5
- 2 89.4 0.2009 339.7 8§0.8
) S8 NI AL II9TS Soe
M { 4 59.6 + 2008 339.8 50.5
e s 89.4 « 2007 339.8 50.5
. -} rray) oraeoR> 33952 SOS
¢ 7 14.8 0.0744 228.4 134.6
o 8 14.7 0.0738 227.8 137.6
PR NOTE: THERE IS CHOXED FLOW AT STATION &
R T 1= A S
Lo - :
) . » O
.
R
5:;1 -
[
:‘. -
Y
e
o~

p-s0

Coapn






AL LU OFOAUARES vages ‘sio%rg
W 190, 783 w2, 93 1,239
! 4 FRESSURE DENSITY TEMPERATUSE VELOCITY
‘ H 59.7 0.2010 340,90 :5-§
r EOTY e IJO0TY —-svT T -
K . £%9.38 0.2009 339.9 28.8
@ §%.9 0. 2009 339.9 5.8
fre < $9s soryiivicad DR 25TE
N ‘ & §9.% 0.32009 339.9 25.8
- 7 14.7 0.0740 227.9 49.4
2 e o, TS 23 39S
T NOTE: THERE IS CHOKED FLOW AT STATION 3
ot NOTE: A POSITIVE CLOSING TORGUE INOICATES THAT THE VALVE UYILL TEND TO REMAIN CPEN
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NUCLEAR LOCA ANALYSIS

"
VALVE SIZZ: /Y

VALVE CLASS: Iy O

ACTUATOR: _R. £l M7200- SRRSO - M3H/

»

UPSTREAM PRESSURE __ 579 7
INITIAL TRMPERATURE _3Yo  °

4¢)

SIs INIZIAL DENSITY 201

I‘J
[27]
‘.__g
»
&
i
i
[G]
(Q
al
s
<
N
v
n
L

SHUT 0T PRESSURZ 9.7 >PSii YEDIA // L

RATIO OF SP, EzAT 5. PECITZC GRAVITY /7
COMFRZSSI3ILITY - / HYDRODTHAMIC TACTOZR

€ 90 2=G /5L

wer =

& o

S™=M DIA. /.33y I, CGAGE DIA. 12.97Y

- o we

PACKIZNG TORQUE g3  IN.LES. SZAL TORQUE /Y35Y

dile D

DIRECTION P L. . . ,/

O]

INPUT STATION MNO., X FACTORS, ETC.

(See Appendix A)






.
e

I T I T NS I T N T T T A N VT T TS TS

i WALME SITE-1s VaLpe CLASS-1S? FLOU-ZAL
[ pONTEC A= LTI ENITIAL FeaaL Iy anav
TQTSCURF NENEIYVay e PEMCSRATIRC SCETSURE serSeing
» VT morT =RC T TV -
'.‘l .
;; REDTA RATIO0 OF SFECIFIC COMPREGSIQILITY HYDRCOYNSMIT FACTOR
N s 8 dimrte INCYEER] PR
aIR 2.9 1 1132
d ¥ Srere FAtLer T
2247 OIA. TORQUE TORQUE
s 1.378 12.974 832 1454
CRRELTZD
a STATION 20, TYRPE LF KRESISTANCE OTAMETER=(D) LENCHT=<L) RESISTANCE~(}) RESIZTANCI=(X)
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Determination of the Closing Times
Valves AOViOY4, 105, 107, 110 & 111
the Preferred Direction.
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Determination of the Closing Time of
Valves AOVi1O4, 105, 107, 110 & 111 in
the Nonpreferred Direction with the
Valve Opening Restricted to 70 Degrees
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DETERMINATION OF CLOSING TIME
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DETERMINATION OF CLOSING TIME
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DETERMINATION OF CLOSING TIVE

VALVE SIZE . 2.7 VALVE CLASS EXi
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AMOUNT OF VALVE OPENING 70 °
DIRECTION OF FLOW Yoo tre Lo ”J
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DETEPMINATION OF CLOSING TIME
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. VALVE SIZE

K DIRECTION OF FLOW

ACTUATOR

VALVE CLASS
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AMOUNT OF VALVE OPENING
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-e & *4 -.:'.‘: :\‘Iu - '17‘7 A4 - 5; We Vi
« 20 0 224 =2741 ] 499 0 4,29 0.¢C0
1.30 (] 2437 ~2937 [+} 499 0o 156.10 Q.20
b Log 2 e LTy ¥ e ¢ 230 \aariady
1.50 ] 2489 ~JS4S [} 874 0 2.79 0.00
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POSI-SEAL INTERNATIONAL, INC.

VALVE ASSEMBLY CYCLE TEST REPORT

PSI VALVE SERIAL NO. TRAVEIZ=2 .
ISI1S1-034 £3-1Q\s71-03-0/00p
CUSTOMER PURCHASE ORDER NO. ITEM TAG NO.
Stone HebsTer NmpP3—P 304D ZePsEroy 0¥
OPERATOR TYPE MANUFACTURER SERIAL NO.
NT210-SR50 =3 K/ BT s &3-2021-3

ACCESSORIES: (Opn  018lod —pan Spec. Sheal,

CYCLE TEST REQUIREMENTS PER SPECIFICATION: QST T“%J' KE.’/. )3/

TEST CONWDITIONS

1. Each valve shall be cycle tested with the specific actuator which

will be shipped with that particular valve.

2. This test shall be performeé after hydrostatic testing is completed

and without further adjustment to packing.

3. Each valve shall be cycled, open and closed two (2) times with
actuator. The valve eh 11 a‘so be cycled cnce with the maximux

its

working eéesc:sa:ea— Essur= ansllﬂd (= /SO PEIG). The time

to oren and close the vaive shall not excged tnree (3) minutss
valves with manual gear actuators.

d-Oa

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

l. Failure Mode: ﬂZ/?:‘

2. lcsed to QOzen:

First time: _/, 2 sec. (w/actuator) Fixst time: /. 7 sec.(w/actuatcr)
Seconé time: /&  sec. (w/actuator) Second time: /.7 sec. (w/actuator

Third time: _ /.7  sec. (w/_ /&0 PSIG) Thiré time: /7 sec.(w/ MR __PSIG)
Fourth time: &40 sec. (Man. override) Fourth time: _ 40  sec. (Pan overrid

3. During the™cycie test, there shall be no binding or malfunctions.

4. The cycle test was performed and completed satisfactorily in

nwr

accordance WLth all requirements per PSI Specification No. 19157-TS,
Rev. B
MIAGARA MOGHEAWK PGWER CGRP
NENE MILE PCINT ANUL STA UNIT 2
PeGo f1de NMP2-P3040D JC NC 12177
SUTTESFLY val ?S - CATESUGRY I .
PAGESS ! TASKCLSELN/0Y . ...... Guse E1091
TESTED BY DATE INSPEGTED BY DATE
L RoSE 26 | Ft Lo k3
W T\'ES ED BY DATE AUTHORLIZED INSPECTOR DATE
Swre LR T=FP~£3
}

- ~mam -

1






DETERMINATION OF CLOSING TIME

]

1T VALVE CLASS /15" C

VALVE SiZE

SPRING BEGINNIZ

ACTUATOR VOLLMVE
ACTUATOR PRISSURE g0 2SIG

ACTUATOR _ fBetdis W92l -sRY0- 123 40

2

AMOUNT OF VALVE OPENING i d)

IRECTION OF FLOW -

ACTUATOR TORQUES (IN.LZS)

5530 SPRING ENDING 3720
72 SCF ACTUATCOR YORE RADIVS 2.5 IN.

SOLENOID VALVE Cv 2.26

MEDIA VALVE C,
EYDRODYNAMIC TORQUE @ 90 SEUT OFF PRESSURE DROP ___ PSI
PACXKING TORQUE 75%¢ %.L3S. SZAL TORGUE /g3 IN.L2S.
STZM DIA. S 25 IN. CAGE DIA. 1/ 203 ix.
BUILDING PRESSURE - (¢ ac 0.1 SZC.

DEG. DENSI

v (L3S/TT3)  VILOCITY (IT/SZC)

PRESSTRE DROP (PSI)

10

20

30

40

50

60

70

80

90
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Tioarung SogntT 3930

Teprung encing 3I72T0

ACT. WOL.- .72 YUE SADIUSe 2.8 ACT. 7RESS= 20 os
FRCRING " TORQUT=,"SS fCRUTET"TTIT 124 XX 1 i B aareny CISFETIIITYTS
‘ SUILOING PRESSURE» ¢
TINE TCROUE TORGUE  TCROUE TORAUE TORGUE TCRGUE ANGLE DELTA P
coc tend to odan a1n spring flow packing & ceal bearzng Jegraecs o431
) - 0.00 8348 13517 =5924 0 7548 0 20.00 0.00
LN 0.10 5178 10347 =5924 0 755 [} 90,00 0.90
H o0 330 g1 x g TSP v LS ¢ PO ora-lo
2t V.30 2070 7239 =5724 [} 758 V] 70.C0 0.00
0,40 1162 46330 -5924 (4] 755 o] 90.00 Q.00
¢ Ue oV 400 Y- R -y 44 ) v rg-1-) A4 RALRA vy
S 0. 40 (4] 5034 =5924 [} 754 [+ £0.0¢ 0.00
e 0.70 (] 4043 -4517 [} 483 [») 81.52 0.00
2t OTSC 14 TOUC 938 1 r&d 2 By Cryeah
0.90 0 2833 =-2987 0o A83 o] 58.54 0.0
1.00 [v] 2321 =2778 [} 453 o 46,24 0.00
£ E T > Crriey 1 ra~) < wsd < Swrews rpias
H - 20 ] 2300 =-2753 o] 453 ] 24.04 0.00
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¥ 1.50 ¢ 2489 =3518 0 1122 ] 3.02 0.00
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VALVL ASSEMBLY CYCLE TEST REPORT

t
’

'@ TST VALVE SEZRIAL NO. TRAVEZIZR KC.
ﬁ, 191571~ 4A €3-1a\s1-¢4

CUSTOMER PURCHASE ORDER NO. ITEM TAG NO.

Stone Hudebster Nmea—P 304D 20PS ASVI6T

porres
-t .
-

OPERATOR TYPE MANUFACTURER SER1AL NO.

|

PR,

? N7218 - SRy - A SHW BErTIS 33-QR1~-gF

ACCESSORIES: (o 015tled —aan 02c. ShaogC,

CYCLE TEST REQUIREMENTS PER SPECIFICATION: QST T.-%g I?‘E:V./!

TEST CONDITION

< .
i

1. Each valve shall be cvcle tested with the specific actuator which
will be shipped with that particular valve. .

2 This test shall be periormed after hydrostatic t
ané without further adjustment to packing.

(0

sting is comzl

3. Sach valve shall be cvcled, open and closed two (2) times wit
actuator. The valve ghz2ll also be cycled conce with the maximu

s 2 s == -_....:-da'ﬁ'f'} T A g‘a DT~ e
working &&scz ez £ZTssure applied (= | PSiIG). The
to open and close the valve shall not exceec tnree (3) minuze

valves with manual gear actuatcers

4. During <he cycle test, theére shall be no binding or maliunctions.

m
tr
1
o7

s~
R

L
[3
»

1. Failure Mode: FAlL. CLOSED

TEST RESTLTS / / ?24 \\T
. \

FPirss time: 2./ sez, (w/aczuvator) Pirst time: {,7 sec.(v/factuatcs
Seccnd kime: R.0 sec. (w/actuator) Sscend «ime: 7 sec. (w/actuazor)

Third time: &P~ sec. (w/ |5 DP5IC) Thizd time: 2.0 coc.(w/ )_\ZAP

~o
SIG)

Fourth time; 24 _sec. (man. override) Fourth time: X/ sec.(man. gverride)

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

4. The cycle test was performed and completed satisfactorily in

accigdance with all reguirements per PSIi Specification No. 19157-T
Rev,

NIAGARA MOHAWK POWER CORP , Posi-Geal International, Inc.

NINE MILE POINT NUC STA UNIT 2 ' Rts. 49 & U.S. 95

BUTTESELY VALYES o FATSGORY I " North Stoming” pPy

PAGE- TAG.M... .ol/-nz.oono ._L' - /

[
~7r

DATE

=  TESTED BY DATE INSPE3736 BY
{‘deff/v Bobbuss 7-10- 33| Gule Lroccl il gy

DATE 7 AUTHORIZED INSPECTOR DATE

_ ?m:sss BY
L C fppescnn. $2w pagl 7-1-83
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MUGYSAP TOCA % STToMTC AqalvreTs
VALYE SIZE: /Y
VALYE CLASS: 130
ACTUATOR: N721C = SREO ~ m3 Hu)
CUSTOMER: Do amn S0l a0k

P.0. NO.:
SPEC. MNO.:

Mpplr- P30Yn /12727

ImPr~ Zgpodn’ 4

ALL 21,22 4=3

REFERENCE NO.: 19257
ITEM NO.: =3 Aov /104
?EQL‘I[C? ',]("

A. ASS'Y DWG. XNO. [ Ys7 -2 REV. __ 1
B. BGDY DWG. NO. 119-301 REVY. A
C. DISC DWG. HO. 2))v-1n) REY. 2
D. STEM DWC. NO. 280+ 01 Y REV. A
E. PIN DWG. ¥O. 2400-000 REV. 4
F. BRACZET D¥WG. NO. _Sonp =142 REY. -

ILLOWARLZ STRESSES
A. BODY SsA3Nv) ~f cELmn 2FY¥0 O PSIE
B, STEM  SA U AL 30 Comd M2y 2300 PSI
C. PIN SANYY AR £30 Lond M7 crro0 PSI
D. BRACKET €S , 13 909 PSI
E. BOLTING A9 LR B7 - 32520 PS:I

© N _CONDTITTONS
PRESSURE: Yy PSI
TEMPERATURE: 3vo DEG. F.

VALYE TORQUES
LOCA TORQUE: L1720 Case ) A IN-LBS
MEDIA: o a
FLOW DIRECTION: Pry Leore X

- TN

TRANSVERSE: i
VERTICAL: 3

LONGITUDINAL: 2
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ACTUATOR

INT e

DESCRIPTION CF VARIABLE

A 721 - L TD~s

TRANSVERSE DIST. ACTUATOR C.G. TO ¢, VALVE
IQNGITLDLIAL DIST. ACTUATOR C.G. TO ¢ VALVE
VERTICAL DIST. ACTUATOR C.G. TO BRACIET
HEIGKT BRACKET

EEIGIT VALVE MECK

ACTUATCR WEIGHT

BRACXET WEIGHT

DISC WEIGHT

THICKRESS OF BRACKXET IOWER PIATE

WIDTH OF BRACKET

WIDTH OF VALVE 1ECX

THICQESS OF VALVE MECK

THICYESS CF BRACXET SIDE PLATES

THEICKESS OF BRACXET TCP PLATE

VALVE NECX 0.D.

PACKING BO0RE I.D.

ST DI,

GAGE DIA. CF DISC

WIDTH SSALL DIA. BACK OF DISC

- WIDTH LARGE 'DIA. OF DISC

TURUST ASHER THEICRESS
DiST. & ST=M TO FRONT OF DisC

NO. OF ACTUATOR EBOLTS

TENSTIE STRESS AREA OF ACTUATOR BOLTS
D2C OF ACTUATOR BOLTS

NO. OF BRACKET/VALVE BOLTS

TEMSIZE STRESS AREA OF ERACKET/VALVE BOLTS
TRANSVERSE DIST. BETWEEN BRACKET EOLTS
LONGITUDINAL DIST. BETWEEN BRACKET BOLTS
LENGTH OF BRACKET

DISTANCE BETWEEM VALVE BCDY BOLT HOLES
DIA. OF VALVE BCDY BOLT EOLES

% TORQUE ON DIiSC PN

DISC PIN DIA.

VALVE EODY 0.D.

VALVE BODY WATERWAY DIA.

ADJACENT PIPING O.D.

ADJACENT PIPING I.D.

MAXDMIM PIPING BEMDING MCHENT

NO. OF ECDY EOLTS

CBC OF EODY BOLTS

ROOT AREA OF BCDY BOLTS

1ENGTE ACROSS GUSSETS

THICKNESS OF GUSSETS

T2MODULUS OF ELASTICITY

mDﬂ. OF FLANGE EOSSES

g

1Y emadny
{ovd ogdvacey,
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- o
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CUSTLHIRINTAGSRA Mty

DG LR ¢ B . ww Ve aaear f

SeeQ. 0. HPQ-P 304D
[RET.N0.1 7L

TTEN T

REFERENCE OLG3.

ALLCUAGLE STRESZES (£3ID

Hellaww ¢ wwwsitwe s ardaws w timwvsat

Q. O0DY BUG.HC.11124=302 REV.A
C.OISC OUC.NO.:2:14~301 REV.&

ATVLTTTT oI
&.STEM: 52800
C.FIN: SI800

O R L T L TR It 2 vt 70 v T A e 1
EJPIN QUL.HN. :12500=040 REV.A
F.BRACKET OUG.NB.8000~197 REY. -

wawiiltlelrim b2 aw WY

E.COLTING: 37500

DESICH CONDIT

ens

PRESSURE(PSIG)» 45

LN T I RSP -y 14 A
G LOADINGS
LA~ ORULE Eryac framrdoskes v

MEDIA®ALR
LOYW DIRECTICN=PREFE

RRED

VERTICAL= 3

LONGITUDINALR 3

OIMENSIONAL DATA

Xi= 8,438 X2= 2,348 X3= 3.428 X4m 5 X5= 1.375 Uis 219 ule= 27
wWHE e bl e s - L el LI Al L] IR ] AWTF g Vww
d3= 0 Di= 2,125 O1= 1,378 0= :12.974 Eiw 1.706 €= ,3:3
L= 314 ox 1.604 Ni= 3§ Als L1418 Xém 4.3 N2= &
™ eV aew Ae 2 At rw = e wm N = N v
xm &S dpa 493 dim 2% R7w 13. R8= 14 £9= 13.125
L= 0 T= ¢ L) €= 30000000
NATURAL FREQUENCIES (HZ.) ACTUATOR BOLT STRESSES
LONGITUDINAL(Z) ACT./VALVE= 85 VS, 33HZ. SHEARw 99C1 PSI *
TV eV 04 Mol e P 2'm 4 d e dwiime tmifwamm ™ WVS P
TRANSVERSE(X) ACT./VALVE= 130 VS,33KI. COMGINED™ 1‘01° Pel V3. ALLOUW. = 3750C

LATERAL DISC/STEM™ 404 VS, 3IHI.

°HEAR- 8315 PSI

SHEAR® 638 FSI

CCHBINE”' -0400 Po! US.ALLOUA 37500

T RCIE TN oooopn

l~rr.....-."

COFG'NEDI 3:65

(ﬁrl

I VS.ALLOUs 13700

et E-MEEH ST RESSES

SHEAR® 917 PSI
TENSILE~ 1234 PSI

s
- STRETSEES

SHEAR= 12037 PSI

TENSILE= 4450 #£SI

} CONEINE Dt AR A P S Embi G b Al T 4 O SN ME Aty B e Fma it e S OO
-

' . 0ISC PIM STRESS SECTION nOQULYS

SHEAR =t 20T e— a8 e bk e BT G E N

L. PIPING= 41.22 IN23
§. = lﬂ-llA-ﬂﬂ -\e— —~—-nuc CC:‘.’ :CL?::‘?:

. LONGITUDINAL® 3.83100000E-03 INCHES NOT APPLICAGLE

. VERTICAL® 2.30000000E-05 INCHES
4 HRANCHERS o203 000uE—yd MERSS
R szcnso.%,‘f..%.....oarrc...//ﬂ/n......
i -

XY vy, . . r-‘- 5
T . * : . b .
. - LI TR e mem - P U,
K
P .
S
[ 4 R »
e
$e
s
{
[
:
) G-3
# " » - S )






HUCLEAR LOCA % SETSMTC ANLLVSTS

YALYE SIZE: (Y
VALYE CLASS: 150
ACTUATOR: N721C =~ SREO =~ M3 Hul
CUSTOMER: Do avcn el k
P.0. NO.: NAap/2- P3oYn /12127
SPEC. NO.: vmpe- 230407 and AL *), =e 4%x
REFERENCE NO.: 19/ 57
ITEM NO.: = Y- X %4 10 Y .
= C‘] = w
A. ASS'Y DWG. NO. LS 7 -3 REV. 3
B. BODY DWG. MO. 1114-30% REV. A
C. DISC DWG. MO. 24/v-10) REY. ]
D. STEM DWG. NO. 2810 015 REV. A
"E. PIN DWG. NO. 2400 -000 REV, A
F. BRACEKET DWG. NO. Soon =197 REY. -
ALLQWABLT STRESSTS
A. BODY SA3Y) rnff cEgr Z2F7Y0 0 PpSI
B, STEM SA 7V 4R 30 Comd H02y S2300 PSI
C. PIN SA YUY R £ 30 Lond Ni633 100 P3T
D. BRACKET €S L8902 PSI
E. BOLTING A4/9% R B7 3 2$20 PSI
B N _CONDTITIONS
PRESSURE: Yy PSI
TEMPERATURE: 340 DEG. F.
YALYE TORQUES
LOCA TORQUE: 23234 Case | B IN-1L3S
MEDIA: Al A
FLOW DIRECTION: I/ - rodeore X |
|
- ADTY |
TRANSVERSE: 3 .
VERTICAL: 4
LONGITUDINAL: 3

G-






DI SICNAL C.

SIZE __yy'  asSs yyp
ACTUATOR _ 1) 721 -cL §n-7

DIPUT COMPUTET
1l DESCRIPTION OF VARIABLE M NAME
g TRANSVERSE DIST. ACTUATOR C.G. TO ¢, VALVE 2,938 pel pa
o LONGITUDLNAL DIST, ACTUATOR C.G. TO ¢ VALVE 2.0, €5 X2 X2
H VERTICAL DIST. ACTUATOR C.G. TO BRACKET 3,82 X3 X
‘ HEIGHT BRACKET < X4 &
: HEIGIT VALVE NECX 132y X5 %5
y ACTURIOR VEIGHT 219 WL 4
! BRACKET WEIGHT 27 w2 L%
‘ DISC YWEIGHT ¢ V4 113
o THICXRESS OF BRRCKET LOWER PLATE ST T1 T
' WIDTH OF BRACKET (S T2 T2
: WIDTH OF VALVE 1ECX i T3 T3
X THICRESS OF VALVE MECK 3 T4 T4
* THICESS COF BRACKET SIDE PLATES I T9 T9
i THICRESS CF BRACKET TOP PLATE L2 TO gre]
VALVE NECX ©.D. o é3 Do
‘- SCXKING BO0RE I.D. 2. /2y Di BS
ST DIA. PEI Dl ol
GAGE DIA. OF DIS 1 2.5 97 D D
: \WIDTH SALL DIA. BACK OF DISC "1, 608 El EL
WIDTH LARGE 'DIA. OF DISC , 2/ £ 2
i THRUST WASHER THEICKNESS . 314 12 - L2
DIST. £ STEM TO FPONT OF DISC 1. L4 2 2
i NO. OF ACTUATOR EOLTS qg N1l N1
! TZNSIIE STRESS AREA CF 2CTUATOR BOLTS 18 © AL al
) D2C OF ACTUATOR BOLTS Y X6 X6
: NO. OF BRACKET/VALVE BOLTS g N2 N2
£ TENSIZE STRESS AREA OF BRACKET/VALVE BOLTS NTTIA 2 a2
- TPANSVERSE DIST. BETYEEM BRACKET BOLTS S X7 X7
. LONGITUDLNAL DIST. BETWEEN BRECXET BOLTS 2 %8 %8
b LENGTH OF BRACKET g 75 S5 75
DISTANCE BETWEEM VALVE BODY ECQLT HOLES c RS B>
i DIA. OF VALVE BCDY BOLT HOLES 1z R6 R6
% TORQUE ON DISC PIN P 3 T7
DISC PR DIA. RTEE éo D5
. VALVE EODY O.D. 27 di ol
L VALVE ECDY WATERIWAY DIA. 13322 R7 R7
ADJACENT PIPING O.D. 1Y R8 RS
ADJACENT PIPING I.D. 13/2¢ R9 R9
X MAXTMUM PIPING EEXDING MCMENT N/A- M4 M4
NO. OF EODY BOLTS /] N3 N3
U CEC OF BCDY BQLTS X0 X0
i ROOT AREA OF BODY BOLTS y A4 a4
. LENGTH ACROSS GIUSSETS 0 L L
S THICKNESS OF GUSSETS o T T
t DIA. OF FLANGE BOSSES [2) B 3
20,000,009 E E

b |
‘b}.mwms CF ELASTICITY
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14 CLASS 150 va LUE AgggeoLy

<

o Bhowy §.
arpr h eaa m'(‘h AL Rerr S kéren

IL'S"“-‘-‘R vi.\.;..m #IRAUK

-

Fe wtn

"
Qs SUTHrme i e riie 3

SPEC.NG. i NRP2=F; T0a0
REF. M. 117187

a d iy e e
REFERENCE OMGE
ATASS Le=OlTa Tt R LT3R T

ALLOUAGLE 3TRESSEES «(PSIT

re mew

——— G Sy )

- meaw

G.300Y DUG.}N0.:12114-302 REV.A
c.0IsC “UF.N0.1”11~-301 REV.

ATLONY 23 e
G.G7EM! S2200 -
C.PIN: £2800

we Tyl ‘“l.}'vn- 4 .
E.2IN OUG.NO. .-000-050 REV, A
F.BRACKET QUE.N0.3000~197 REV. -

Do £t ES et DS}
T om 7

E. BoLr'uc- 37500

DESICMN CONDITIONS
PRESSURE(° IG)= 4f

FEMPERA TRt 4
LOAU!NG;
DAL T Flbir b b ——i .
L33 Tatme 2 S12 3% {41 1 2Al et -

HEDIAw=ALIR

FLOW OIRECTIONSNONPREFERRED

VERTICAL= 4
LONGITUDINALR 2

QINENSIONAL OATA

R R IR T

Xi= 8,438 X2= 2,388 X3= 3.433 X4 & XSm Ui= 2
e A~ 2 IR A oy tE T Ta= VT
d3= 0 Li= 2,125 Dis 1,375 D= 12,974 384 El=
L= 3216 Y22 1.4604 Ni= 4 Alw L1416 X&= N2=
M s a'Shw Ne =TS N~ . tw = e w N s« N
aw 45 dp= 492 di= 22 R7= 13.312 R8= 14 R7=
L= 0 T= O - <L ] E= 20000000

T ek v e a BeWw

NATURAL FREQUENCIES (HZ.)
LOWGITUD!NQL(L) AC../UALUE- 85 ¥S. I3IHZ.

ACTUATOR BOLT STRESSZES

SHEARm 10372 PSI

SERTISAT OO iinnss = walise

TRANSVERSE(X: ACT./VALVE= 130 VS.03H..

LATERAL OISC/STEM= 504 VS, 33HZ.

I N S LG L
COMGINED= (7918 FSI VE.ALLCY.= 37200

BRACKZT BOLT STRESSES
SH‘ARH 835“ PSI

ST

SRACKET STRESEES
‘HEnRﬂ 621 PS1

2.0 QRmoS-X

ENSIET

CO%EIWED- ”1557 PSI US.ALLEUs 37500

= P b T L S S 2

COHGINED- 3983 St VS.ALLGU= 1390C

L IIVENS Y 0 7Y )

YA SN S =G RESSES
SHEAR=® 949 P3
'EﬂaIL:' 1‘86 P°I

SHEAR= 14378 PSI )
TENSILEw 4427  PSI

oM INE O80T AL AN v—23400 CONSIHE et t P oD O F— SO L U= 2 E 0
OI3C PIN STRESS CTIQV rocuLus
IREM T P TS i AL e 3y 2 HAEE—P AT Ig——EN T

VL JITC TV M-V I T T2 X 710

PIPINGs 51,22 IN#3

FY. (VR VI X SVY

CAX R AR E-Trens=t—t ar=t—t—y ar3 =13 £}

LONGTTUDINAL= 3.83100000E-03 [NCHES
VERTICAL= 1.11C00000E-04 INCHES

wad TS LTSNy

NOT AFPLICAOLE

lﬁ)'"éi...““_‘r .--VV«V’V.-~ - - i-l‘-n:: / o~ =~ Z -/
sxcuso.;,ééinﬁl.45%;§¢=r=.......oarso..é/7 e
- TS T - —— Py v‘vf‘f‘d‘"ﬂ‘wwﬁ—l' -

P

6-¢
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VALVE SIZZ:

HOCLZAR LOCK X SSTSMTC ANSILYCSTS -

iy

VALVE CLASS:

150

ACTUATOR:

N221C = SREO = M3 Myl

CUSTOMER:

IULQ,-/:L ) MnLn u//{

P.0O. ¥NO.:

pMAMmp/2- P30Yn /12177

SPEC. NO.:

UmPr-_ PN 0" and ALL =1, <¢ $%y

REFERENCE NO.:

19757

ITEM NO.: 3 Aov (0%
E:‘:‘Q ‘[ = huf’
A.. ASS'Y DWG. NO. [NY7 -2 REV.
B. BODY DWG. HO. 11719-30 % REV. A
C. DISC DWG. NO. 2)/v-n) REVY. _ A8
D. STEM DWG. NO. 2610 - 015 REY. __4
E. PIN DWG. XoO. 2200000 REY. 4
F. BRACKET DWG. NO. Loon =197 REV. __ -~
TOWARLT STRESSTS
A. BODY SA3Y) A f CFerr 227Y00 pszT
B, STEM S8V AR 30 Lend H 023 S2R00 PSI
c. P SANYY R £30 Fond Mi223 ~rroe PSIT
D. BRACKET cS 1 2 900 PSI
E. BOLTING B89% LR B7 32C20 PSI

PRESSURE:

DESIGH CONDITTIONS
Yy PSI

TEMPERATURE:

30 DEG., F.

-

vaLVE ROUE

LOCA TORQUE: 57384Y% Case 2L A IN-LBS
MEDIA: Al .
FLOW DIRECTION: Ve te .ot
1 - ’:‘
TRANSVERSE: v
VERTICAL: 3
LONGITUDINAL: 3







DIVENSICHAL

SIZE __jy' C&3SS v

DATA

ACTUATOR _ 1) 72/ - (K 20

DIEsT COMPUTED
DESCRIPTION OF VARIABLE N NAME
TRANSVERSE DIST. ACTUATOR C.G. TO ¢, VALVE 2,939 pal X1
LONGITUDLIAL DIST. ACTUATCR C.G. TO ¢ VALVE 2.0 95 X2 X2
VERTICAL DIST. ACTUATOR C.G. TO BRAGET 3 (<% X3 X
HEIGHT BRACKET I X4 x4
HEIGHT VALVE MNECX 1325 X5 XS
ACTURTOR VEIGHT 219 WL 128
BRACKET VEIGHT 27 12 15
DISC WEIGHT ¢/ w4 3
THICKNESS OF BRACKET LOWER PLATE S5 Tl T
WIDTH OF BRACKET S T2 2
WIDTH OF VALVE ZCK ~ T3 T3
THICRIESS OF VALVE NECX ! T4 74
HICRESS OF BRACKET SIDE PLATES 75 9 T9
TEICKIESS CF BRACKET TOP PLATE Il as TO ™
VALVE NECX 0.D. o é3 Do
PACIING EORE I.D. 2./2v Di 25
ST=4 DIA. I Dl DL
G3GE DIS. OF DISC 129907 D D
WIDTH SYALL DIA, BACX OF DISC . 1,406 EL El
WIDTH LARGE 'DIA. OF DISC , 2/ 3 E2 z2
THRUST [ASHER TEXGOESS . 31L L2 L2
DIST. & ST=M TO FRONT OF DISC [ oY Y2 v2
NO. OF ACTUATOR EOLTS y N1 Nl
TDMSIIZ STRESS AREA OF ACTUATCR ECLTS o al p
D2C OF ACTUATOR BOLTS Y X6 ¥6
NO. OF BRACKET/VALVE BOLTS 5! N2 N2
TENSILE STRESS AREA OF BRACKET/VALVE BOLTS NTAIA a2 a2
TPANSVERSE DIST. BETHEEN BRACKET BOLTS R X7 X7
LONGITUDINAL DIST. BETWEEN BRACKET BOLTS 2 X8 %3
ENGTH OF BRACKET AT el 75 75
DISTANCE BETWEDM VALVE BCCY EQLT KOLES 0 RS L
DIA. OF VALVE BODY BOLT KOLES -~ R6 R6
% TORQUE ON DISC PIN P 3 T7
DISC PIN DIA. T¢1% do D5
VALVE EODY 0.D. 7 7 dal o8
VALVE ECDY WATESI7AY DIA. 13.322 R7 R7
ADJACENT PIPING O.D. 1Y R8 RS
ADJACENT PIPING I.D. 1 3.72¢ RO RO
MAXTMIM PIPING BENDING MCLENT N /A M4 M4
NO. OF EODY BQLTS 4 N3 N3
DBC OF ECDY BOLTS %0 X0
ROOT AREA OF BCDY BOLTS y a4 Ad
LENGTH ACROSS GUSSETS 0 L L
THICKNESS OF GUSSETS o T T
DIA. OF FLAIGE BOSSES (2] B B
20,000,000 E E

*“.mwws OF ELASTICITY
| >

G -%
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Vucw w
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S, sav v e

Be s EraLw SaTe 4.

m

FOD R T e DTy, TNT R G AT T Y AL XNt
ja A p g Loy 3 b o amair— S a1 po ey s 2R a0a 2 B —anap— e )

€2 VALVE agIeMaLY

1} ee

TANTTr I ARTOAT S
€ l°1:7
.75 « e aw
REFERENCE CUGS. ﬁLLCUAQLE STRESSES pSI}
Helidu v wWWrailme s aldams = Smvoo P(.:“IUT- -—"\JV
B.000Y OWG.NO.:1114-302 REV.A 6.STEM: $2800
C.0ISC OUG.MO.:2114=301 REV.C C.FIN: 52800
J?.n.:.."l“..mo--ll--.-.:.u-u.a ACvert velithiLiiGss o UV
E.PIN QUC.HND. :2800-040 REV.A E.GOLTING: 37800
F GRACKET LUG. HD 8000-197 REV.-
DESICN COMDITICNS )
PRESSURE(PSIC)= 4S . -
st VPtV 4 7 T wil

G LCADINCS

TonreRnrE Tty
HEDIAwAIR
FLOW DIRECTION#PREFERRED

P s Y miswia s
VERTICAL= 3
LONGITUDINAL= 3 .

CIMENSIONAL DATA

Xim 8,438 X2= 2,588 X3= 3.638 X4m & XE= 1,378 Uie 219 ul= 27
wWiE Ll Tla* oddw tea® L Il Ll VIR Tad To—=als
43+ 0 Di= 2,128 Di= 1. 375 Ow 12.974 Elw 1,706 €= 813

L= 313 Y3I= 1,404 Ni= 4 Ale 1418 X8m 4,5 N2= 4

AT N P N T e 2l .-t et W ela -

<= 55 dp= ,493 diw 2% ]7= 13.3:2 RYs 14 Ry= 13.:2

L= 0 T= 0 Gm 9 £= 30G00000

NATURAL FREQUENCIES (MHZ.,)
LONGT '”OINAL(Z) ACT. /VALVEe 35 vS. JI3HZ.

ACTUATOR BOLT STRESSES
SHEARn 9450 731

MESTILNE (A R T At iy ST—33M2e
TRANSVERSE(X) ACT./VALVES '70 VS.33HZ.
LATERAL DISC/STEM= 404 VS, 33HZ.

T milw amm w ¥t s 4 wae
COMBINED= 147323 FPSI VS.ALLOUW.w= 37500

GRACKET BCLT STRESSES
SHEAR= 3107 PSI |

POrS

GRACKET STRESSES
SHEAR® 429 PSI

T Tl LI 4 AL,

"'—"‘92 L
CﬂﬂalNED' 20255 PSI VS.ALLOWa 37500

A Pk e F ¥ 33

DE-3A R YT T

COMBINED= 3701 PSI VS.ALLOU= :18900

——CONEINENT—t OS2k

SHEAR= 395 PSI -
TENSILE~ 1234  PST

AT LA

SHEAR= 11455 PSI
TENSILE= 3460 FPSI

=7 Sl L0800

P
QAT T -t

OISC PIN 3STRESS

vy bl
LOMEINED IO D oS Tt Gyl B4 e

SECTION HoouLus

P A3 & X < 0 oA oy PISCY. Y PV
2212103 S A~ 2 ey g~ S =T £t eyotor- s C 21374 ALAL LA A~ For =1 aite s
FIPING= $1.22 INA3

AETHATIR—DESI-EATFIONS.

LONGITUDINALE 3, 83100000E-0a IH;HEn
VERTICAL® 8.30000000E-05 INCHES

NOT APPLICARLE

TNARNGVARNSET we avvVUUTLOL™OT .-(bn-:-

[’,/t’/ﬁlﬂ )
sxcnso..);zél~é2..227;§;¢~.......oATEo..ﬁdb/GJ.......

] . s
- .
* - .
.
[ . . . »
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YALVE SIZE:

HUCLZAR [OCA % SCTSMYZ aNsLveTs

T

VALVE CLASS:

/50

ACTUATOR: N721C - SREO = M3 Hu)
CUSTOMER: D amen bk
P.0. NO.: Mmpl2- P30Yn /1227
SPEC. HO.: Vmpe- PN N’ aed ALL %/ ¢ $%5
REFERENCE NO.: 19/ 57
ITEM NO.: = A2V 110
o _:‘1, « "]{‘
A. ASS'Y DWG. NO. [ S7 - REV. 3
B. BODY DWG. MO. [1/9-30% REY. A
C. DISC D%G. NO. 2)/yv-30) REV. g
D. STEM DWG. MNO. 25/0- 015 REY. _A
E. PIN DWG. NO. 2200 =060 REV. __d4
F. BRACKET DWG. NO. Tonn =192 REV. -
LOWABLE STRESSES

A. BODY _SA3Y) A cFerm 27Y00 PsSI
B. STEM SR oV AL 30 Lond M 1025 S2300 pST
c. PIN SANYY R £30 lond NHi2737 crroo PSI
D. BRACKET cs L2800 BSI

A2 R B7 39500 PSI

E., BOLTING

DESIGH CONDITIONS

PRESSURE: Y5 PSI
TEMPERATURE: 340 DEG. F.
VALYE TORQUES

LOCA TORQUE: aygy Case 28 IN-LBS
MEDIA: Az . .
FLOW DIRECTION: lookeree &

-LOADTY
TRANSVERSE: >
VERTICAL: 3
LONGITUDINAL: d
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DIMMENSICNAL BATA

SIZE __yy' 2S5 yyp
ABCTUSICR _ ) 7200 ¢k th-4

‘Eooums OF ELASTICITY

G-l

DIEUT COLBUTER
DESCRIPTION OF VARIABLE NAME MAME
TRANSVERSE DIST. ACTUATOR C.G. TO ¢, VALVE 2,439 pak el
NGITUDIAL DIST. ACTUATOR C.G. TO ¢ VALVE 2.4 95 X2 X2
VERTICAL DIST. ACTUATOR C.G. TO BRAGET 3.0%3 X3 X
EEIGHT BRACKET . 4 X4
HEIGHT VALVE. MECX 1,325 X5 XS
ACTURTOR VWEIGHT 114 Wl w4
BRACKET WEIGHT 7 w2 1255
DISC WEIGHT ¢ vid w3
THICKESS OF BRACKET LOWER PLATE 7L T1 T1
WIDTH OF BRLCKET 5 T2 T2
WIDTH OF VALVE 1ECK - T3 T
THICRESS OF VALVE MECK ! ™4 T
THICESS CF BPACKET SIDE PLATES T 79 T
TEICKMESS OF BRACKET TOP PLATE IS O T
VALVE MECX C.D. o é3 Do
ACKING EORT I.D. 2./2v Di BS
ST=1 DIA. ) 378" Dl DL
GaGE DIA. OF DIsC 12,53% D
TIOTH SYMALL DIA. BACK OF DISC 1. 90¢ ELl
7IOTH LAPGE ‘DI, OF DISC L <13 E2
B rineST VRSHER THICKNESS 310 L2
DIST. & ST TO FEONT OF DisC Y ¥2
NO. OF ACTUATOR ECLTS 9 ' Nl
TENSIZS STRESS ARSA OF ACTUATOR BOLTS . T A
C2C OF ACTUATOR BOLTS Y 'X6
NO. OF BRACXET/VALVE EOLTS q N2
TENSILE STRESS AREA OF BRACKET/VALVE BOLTS Il a2
TRANSVERSE DIST. BETWEEN BRACKET EOLTS IS X7
LONGITUDINAL DIST. BETWEEN BRACKET BOLTS 2 %8
LENGTH OF ERACKET g 75 TS
DISTANCE BETWEDN VALVE BCOY EOLT HOLES ) RS
DIA. OF VALVE BCDY BOLT HOLES 7 ES
% TORQUE ON DISC IV P 3
DISC PR DIA. Tv4% éo
VALVE BODY 0.D. > 7 al
VALVE BODY WARTESAY DIA. 13.322 R7
ADJACENT PIPING O.D. 1Y R8
ADJACENT PIPING I.D. 1.3.72¢ RO
MAXTMUM PIPING BENDING MOMENT N/A- M4
NO. OF BCDY BOLTS 7] N3
D3C OF BODY BOLTS X0
ROCT AREA CF BCDY BOLTS / A4
LENGTH ACROSS (GJSSETS 0 L
TUTCKNESS OF GUSSETS ) T
- DIA. OF FIXMNGE EOSSES (] B
30/.12@4,000 E







Traat i
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ewE
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Ly
i NS T = REAl. TNTIESMNTTIONMSL,, XA,
- o gdag mnd Sy iy 2 % o _—M"""—r%f‘mu'“‘ﬁ““*_“-
.. 14 CLASS 180 VALNE ASSEMOLY ‘
i ST b I Cd et AT L
CUSTOMER! N [AGARA MOKALK
0y —-—f-::}.—-u}.-.‘«-r“‘-r.’c Jirmbs Sone
. SPEL.ND. I NBF2=F; 3040
: REF, NO, 1 19157
D TS. i g
- REFERENCE ONGS. ALLOUMADLE STRESSES (P3I)
:.;" e — T AS S MU THU TP SR IS Yy e SOOY e IweY
i 6.200Y DUC.NO.:1113-302 REV.A 8.STEN: S2809
n, C.DI5C DUG.NC.:2114=-301 REV.S C.PIN: 5280C
CT T NI I IO Ot RIS SN ALNE s Oty
S PIN DUG.NC. 2400080 REV.A €.80LTIaG: IT5EC0
|3 F.BRACKET DYG.NOD.H000-197 REY.~
‘_-‘
XK DESICH CONDITIONS
) PRESSURE(PSIG)® 4S
R LI R R T A D A A
foe G LOADINGS
;4‘5 - RN ERAt Sty PNt o ER OSw 3
L MEDIA=AIR VERTICALw 3
1 FLCU DlRtCTlGN-PR‘FERRED LOHGITUDINAL® 4
WR ‘ DINENSIONAL DATA
P Xim 2,432 X2s 2,538 X3= 3.488 Xam & Xs* 1.378 Uiw 219 e 27
r:o2 AW =S L Fo—l?S o< Tow—] f 3 LAY e Tor=rsis
: d¢3= 0 Oi= 2,125 Di= 1.375 D= 12.974 Eiw 1,706 E2= .8:13
: L2= 316 Y2 2,504 Niw 4 Alm 1414 Xé= 4.5 N2w 4
[ LT Saamrar 3 P 41 xXr—s ST - A et wew o
fx- i %n A4S dpw ,493 diw 23 R7~ 13.312 Rg= 14 Re= 13,128
il L= 0 ™= 0 G= 0 £= 30000009
i MNATURAL FREQUZNCIES (HZ. ACTUATOR QOLT STRESZES
- LCNGITUDINAL(Z) ACT./VALVE= S5 VS. 33HZ. SHEARw 13289 2SI
vl CERT S0y SR C——t 23 $ EdeC-14eCuy
u TRANSUERSS(X) ACT. /VALYER 130 US.33HZ COMBINED 13143 ASI US.ALLOY.m 37500
" LATERAL DSC/STEM= 404 VS.3JIHI.
. BRACKET 30LT STRESSES BRACKET STRESSES
r SHEAR= 10313 PSI SHEARn 78” PSI
4 R T £ Ty S ome i) &t .
1N COMGINED= 24740 PSI US.ALLOU= 37500 COMGINED® 5105 FSI YS.ALLCU= 18500
A ENE R =2 T HEGSES SFE-SFRESSES
1 SHEAR= 1261 PSI SHEAR= 18774 PSI
£ TENSILE~ 1431 PSI TENSILE® 3460 PSI
P e 01 1y 411 ~e o aartse~ 1 pay Oy o yrer et 01 L rer £ T esor LTIy TaI ey tord ae ey oo 1% Sy . Jaa e, Yo [ ot o Tt e poal gen o
' DISC FIN 3TRESS SECTION MCODULYS
., E-23tNR 0 topuratiavi rrbauan o lp auC ST w L teteret oL pue v 1o0g CATYET= TS0 S
1L . PIFING= 41.22 IN$3
' AETHATOR-DESLECTIONS SEBY-EQETING
, LONGITUDINALw 5.10800C00E-03 INCHES NOT APPLICAGLE
, VERTICAL® S.30000000E-05 INCHES L. P .
.l'A TORNCVERITTToootoeeete8od S lMES 737 ~
SN SIGNED...’}M.%......DM’ED...!/'.Z‘.’.....
b 1 R L L e
i . e . K .. )
[ 3 : L . o . s . »
% '
ry
2 )
i
- .
’ .
G-12






1oe marmye

Tim o rm oA mAs

SPIN
"

L B T

LA

NUCLEZAR [QOCA & STYXSMTC AMALYSTS

74
VALVE SIZE: /2
VALYE CLASS: 5o
ACTUOATOR: Yor1e - c¢cfRD -~ MmzH W
CUSTOMER: Mioaaaea Mol gucde
P.0. NO.: ImP2-FP30Y P22

SPEC. NO.:

2L Z= PloN O

¢ _Ad] = 7, F*=

REFERENCE NO.: 1915 7
ITEM NO.: el Aol 107
Te \’ k’r‘
A. ASS'Y DWG. NoO, 19452 -4 REY. A
B. BODY DWG. NO. 118 ~30) REV. __4
C. DISC DWG. NO. 2712~ 30) REV. £
D. STEM DWG. NO. 2520 -0/3 REV. 4
E. PIN DWG. NO. 2400 - 54O REY. A
F. BRACKET DWG. NO. %000 - /97 REV. _~__
ALLOWABLE STRESSES
A. BODY SAIY) GCA CERN Z23Y00  PSI
B, STEM _sAw/y G/ ¢ct0 Cad Hinr5 2200 PSI
C. PIN SASYY of 430 ¢end tiip3i & g2d PSI
D. BRACKET cs /§500 = PSI
‘E. BOLTING Al53 GA BZ 37500 PSI

E 2N _CONDITIONS

PRESSURE: o0 PST
TEMPERATURE : 390 DEG. F.

LOCA TORQUE:

VALYE TOROUES
IN-LBS

MEDIA:

’ 2998 Case 3A

FLOW DIRECTION:

TRANSVERSE:

/.}o-nlpf [ A L'crf'. o‘l

- Ty

VERTICAL:

LONGITUDINAL:

A 2\

G -13






’
we

AR

ISR
avart:

Uya WA 4L

DIMENSICNAL DATA

SI1Z% 12! cass yyo
ACTUATOR Y72 /C . 4 1S3-A13 7L

INEUT COMPUTER
DESCRIPTION OF VARIABLE N AL
% TRANSVERSE DIST. ACTUATOR C.G. TO ¢, VALVE 3 439 X1 X1
LONGITUDIMAL DIST. ACTUATOR C.G. TO ¢ VALVE WAL X2 X2
c-: VERTICAL DIST. ACTUATOR C.G. TO BRACKET 2.0 8% X3 X
bv HEIGHT BRACKET : é %4 %4
**  HEIGHT VALVE NEXX 2. (5 XS X5
ACTUATOR WEIGHT 2 )4 Wl w4
BRACKET VEIGHT 77 w2 155
Y5 DISC WEIGHT 2.7 w4 W3
THICKNESS OF BRACKET LOWER PLATE . 575 T1 T1
«;  WIDTY OF BRACKET 5 T2 T2
fv- WIDTH OF VALVE MECX = /%2 3 T
“" THICKNESS OF VALVE NECK 0o T4 T4
THICKIESS OF BRACKET SIDE PLATES 7D ™9 e
i THICKESS OF BRACKET TOP PLATE cey TO TO
F%  VaLve »=cx 0.D. 7. S8 a3 To
PECKING SORE I.D. 7, 7 5 Di. 85
»%  STIM DIA. L2472 D1 ol
%y GRGE DIa. OF DISC IEYE) D D
WIDTH S®ILL DIA. BACK OF DISC ), 25— = El
; g@TOTH ISPGE DIA. OF DISC 439 E2 =2
:‘E{gr TASEER THICKRESS 305 12 L2
' IST. & STEM TO TRONT OF DISC PSS 2 72
NO. OF ACTUATOR BCLIS J N1 N1
ti TIMNSIIS STRESS AREA OF ACTUATOR BOLTS 17176 a1 al
i, DEC OF ACTUATOR BOLTS g X6 ¥5
¥0. OF BRACKET/VALVE EOLTS ) g N2 M2
¢ TENSILE STRESS AREA OF BRACKET/VALVE BOLTS 1918 a2 =2
1’ TRANSVERSE DIST. BEIWEEN BRACKET BOLTS - /T2 X7 X7
“* LCNGITUDDNAL DIST. BETWEEN BRACKET BOLTS 2 T2 %8 %3
. L=ENGTE OF 2RACKET 3.7y TS5 75
;% DISTANCE SETWEEN VALVE BCDY BOLT HOLES 0 BS R5
l:: DIA. OF VALVE BODY BOLT HOLZS O R6 R6
¥ TORQUE ON DISC PIN e % T
DISC pIN DIA. . 309 cép DS
! VALVE BODY 0.D. 199 dl D8
‘  VALVE BCDY WATERWVAY DIA. /2. 0C7 R7 R7
p, FADSRCENT PIPING O.D. 129y R8 R8
+ ADJACENT PIPING I.D. 1] 639 RO R9
Yo MALDM PIPING BENDING MCLENT "W/ M4 M4
NO. OF 50DY BOLTS 7 N3 N3
r, DBC OF EODY BCLTS X0 X0
47 RCOT AREX OF BCDY BOLTS i ad Ad
LENGTH ACPOSS GUSSETS > L L
, . THICKNESS OF GUSSETS o T T
-~ DIA. OF FLIGE EOSSES { B B
- “CDULUS OF ZLASTICITY 30,000,008 E E
V4 V4

G-1Y







re i

a g%

-

Y S te 2T A T

A e e

P

€O AmEtt sy ¢ Fulwasl ¢ Siwmiilecats

-~

S L =S,

VRIS b jeed YT e, LR N A

T

T ey S Aty e e ey b o A ) S

12 CLASE 89 UﬁLU‘ AGEEmALY
Dt aargie-ttiug Lr-giauabin 4318 Sty
CUSTOMERINIAGARS MOHAUK
sweartl e ilitl m « WU/ Samat s
SPEC. NC. INNWP2-P: 2040
REF.NQ.: 19157
ITERTOTTS
REFERENCE DUGS. ALLOUWABLE STRESSES (PSI)
ReRSS T eWwG 0T T ISTIIREY TN ReOCOY T =3300
B.GCOY DUC.NQ.:13112-301 REVY.A B.STEM: SI800
C.DISC OUG.M0.:2122-301 REV.A C.PIN: £2200
T TN CUG TN TS 0SOISTREYT T TISRATRETTTII?IC
E.PIN QUG.HOD. :2800=040 REV.A E.80LTING: 37500
F.BRACKET DUG.N0.8000-1799 REV.-~ R
DESIGCN CONDITIONS
PRESSURE(PSIG)» A4S
TP ERRTIRET P T INY
G LOADINGS
LH:" WUV wlTo 1 AN J:.‘\.‘;- 3
MEDIAwAIR VERTICAL= 4
FLOW OIRECTION®NONPREFERRED LONGITUDINAL® 3 .
DIMENSIGNAL OATA
Xim 2,438 X2= 2,488 X3= Z.488 X4w & XS= 2,545 Yiw 229 Wl=s 27
Jwi::a L Soaara-2g L (A At -1 w0 V9w=328 P2
d3» 2,875 Dim 1,785 Dix 1.247 O= 11.703 Eim 1,428 E2w ,933
L"' -305 Y3= 1,857 Ni=s 4 Alm .1%16 Xén 4.5 N2= 4
l‘-' ..'.G .\I—- :. - o N e e IOJ ieea T e 0";‘7:
Zm 4§ dpm 309 diw 1§ R?' 12,0682 REm 12,75 - R9= 11,938
L= 9 T2 O <L Ew J0000C00

NATURAL. FREQUENCIES (HZ.)
I3HZ.

LONGITUDINAL(ZY ACT./VALVEs 42 VS,

ACTUATCR QOLT STRESSES

SHEAR= 27784 PSI

T ERTICAR ST I REITI VALY TS

LATERAL OISC/STEM= 904 VS.33HZ.

vera wwtime

TRAMSVERSE(X) ACT./VALVEs 20 US,33HI.

TENSITTTIoYOTee
COMBINED® 14795 PSI VS.ALLCW.= 278500

ORACKHET BOLT STRESSES
SHEAR= 8348 PSI

ORACKET STRESSGES
SHEAR= S29 PSI

el atam ™ &7 W

COHBINED=™ ”116" PSI VS.aLLCUm 37500

bl b eone ™ wamam s

COMBINED= 3313 PSI US.ALLOU= 13900

PALYE-NECHSIRESLES

SHEARw 2874 PSI
TENSILE= 2782 PSI

R R R T

SHEAR= 10500 PSI
TENSILE= 4524 FSI

LTS IRt P 21102 Loamy £- 30 04 VA T frmma s mw T

DISC PIN STRESS

wwhiiGdiifew s swVve e Vs tttew N S Gt W

SECTION mOCcULus

-nEHn-' DY AN

THLVET a7

Pt Si—3rydv it
PIPING= 47.09 IN%J
ACTUA TAD A B CAT Y AN PV VIR I T
ACTIATFRR-DERLCETIONS SEOY—-CB-TING

LONGITUDINAL " 7.08&000005-03

INCHES NCT APPLICABLE
VERTICAL® 1.77000000€-04 INCHES L , .
RANEYER L Ew—STE U ODOTO O~ NENES 7 et 5
szcueo...,.,/xéz.{..%.—.—.....anrso....%r/ﬂ’.....
. b ' $ ‘_=,_—-."u'
&% . e

A . -







v an o

VALVE SIZE: 12

VALVE CLASS: L0
ACTUATOR: Mot e - ¢ fRD < MIA W

CUSTOMER: : I PY T

P.0. NO.: umf;zwazoyp-/z/??

SPEC. NO.: MM PZ- P10y O ¢ _Add =1L T, <3
REFERENCE NO.: 1975 2 ‘

ITEM NO.: Y Aol 1019

RESERENCE DUGS,

A. ASS'Y DWG. NO, 19752 -4
B. BODY DWG. MNO. 11T~ 30
C. DISC DWG. NO. 2212 - 32)
D. STEM DWG. NO. 2. S20 - 02D
E. PIN DWG. NO. 2LR0 - L2
F. BRACKET DWG, MNO. 51000-‘/‘??

ALLOWAZBLS STRESSTS

A. BODY SAIS) GA KM 23900
B, STEM _sdwsy af ctm Cad Hips< 52800
C. PIN  SASZY o (TF0 tend sipori & g2p
D. BRACKET S 15500
E. BOLTING A5 3 GA R7 39520
DESIGYH COMDITIONS

PRESSURE: L0
TEMPERATURE: 390

VALYE TORQUES
LOCA TORQUE: 2330 Case 98
MEDIA: I~ .
FLOW DIRECTION: Pre £ecoed

Q-I:QEQ T‘ZQS

TRANSYERSE: o)
VERTICAL: <
LONGITUDINAL: 3

6-l¢

REV.
REV.
REV.
REY.
REV.
REV,

PSIX
PSI
PSI
PSI
PSI

PSI
DEG. F.

IN-LBS






DDMENSICNAL DATA

SIZE __ 45" ass 450
ACTURTOR y 7> /¢ -9t S2-M3 7L

INFUT COLPUTER
DESCRIPTION OF VARIARLE NAE NAME

TRANSVERSE DIST. ACTUATOR C.G. TO ¢, VALVE T, 439 X1 pak
LONGITUDINAL DIST. ACTUATOR C.G. TO ¢ VALVE 2 (%3 X2 X2
VERTICAL DIST. ACTUATOR C.G. TO BRACKET 2.0%4% X3 NS
EEIGHT BRACKET . e . X4 ¥4
HEIGIT VALVE 'BECK 2. (05 X5 X5
ACTUATOR WEIGHT 219 Wl W4
BRACKET WEIGHT 27 w2 19553
DISC WEIGHT 22 wa Vi3
THIC:AESS OF BRACKET LCWER PLATE X¥in T1 Ty
WIDTH OF BRACKET S T2 T2
WIDTH OF VALVE MNECK = /%2 ™3 T3
THICQIESS OF VALVE NECK ) T4 T4
THICKMESS OF BRACKET SIDE PLATES 173 ™9 T9
THICKNESS OF BRACKET TOP PLATE 125 TO 0
VALVE NECX 0.D. 2,825 a3 Do
PACKING EORE I.D. 1 7 55— Di 35
ST={ DIA. /, 2492 DL oL
GGE DIA. OF DISC 11 203 D D
WIDTH SYALL DIA. BACK OF DISC ) 25— E EL
WIDTH LaPGE DIA. OF DISC 93¢ 2 =2

[RUST TASHER THICRESS 30— 12 r2

ST. & ST=M TO FRONT OF DISC S 2 2
N0. OF ATTUATOR BCLTS o] N1 u
TIMSIIE STRESS AREA OF ACTUATCR EOLTS Iz Al Al
DEC CF ACTUATOR BOLTS [ X6 X6
0. OF BRACKET/VALVE BOLTS q N2 N
TENSILE STRESS AREA OF BRACKET/VALVE BOLTS T a2 a2
TFANSVERSE DIST. BETWEE BRACKET BOLTS ~ /T2 X7 7
LONGITUDINAL DIST, BETWEEN BRACYET BOLTS 2 )2 X8 %8
LENGTH OF BRACKET 9.7y TS 75
DISTANCE BETWEEN VALVE BODY EOLT HOLES 0 RS RS
DIA. OF VALVE BODY BOLT EOLES O R6 R6
$ TORQUE ON DIsSC @I LN S 77
DISC PIN DIA. , 309 ép DS
VaLVE BODY 0.D. 7559 al D8
VALVE BODY VATERJAY DIA. 12.0C7 R7 R7
ADJACENT PIPING O.D. 12,9y RS RS
EDJACENT PIPING I.D. 11, 939 RS RO
MAXDIRM PIDING BEXDING MOENT /A M M4
NO. OF BEODY BOLTS 7] N3 N3
D3C OF EODY BQLTS i X0 X0
ROOT AREA OF BODY BOLTS ! A4 ad
LENGTH ACAOSS GUSSETS ~ L L
TIICKNESS OF GISSETS o T T
DIA. OF FLANGE BOSSES { B B

“CULUS OF ELASTICITY 30,000,088 E E

V4 7







"
a4

u wn

» QS Y =S EAlL NN Al Y Y edatoy b T
L LS ) 5D AR pers e Sy ey Ll 3
P 12 CLASS 1S0 VALVE ASSEPBLV
. YT AR T ") A SN R AT Rty -
CUSTAREE: MIAGARY HOHAWK
o andairtdactiil o Ml LETTY
SPEC.NO. ! NMP2-P; 304D .
. REF, M0, 119167
; REFERENGCE DUGS. ALLOUABLE STRESSES (PSD)
RIS =D UGN T P L& =T Rt sant
. B.00DY CUG.NC.f1112-201 REV.A . 8.37EM: 5:900
* C.DISC DUG.NO.:2112-301 REV.A C.PIN: 2800
""\. -a ..f.. e .*wn.wx...--.v‘b -~ —‘h-\.'l v--‘l’\"l-r-- ’. .:;‘..u
E.PIN DUG.MU. 12600040 REV.A £.00LTING: 37500
F.ORACKET DUG.NO.2000-199 REV. - .
£ CESIGM CONDITIONS :
i, PRESSURE(PSIC)= 4§
P EME LTV R A STt
€ LOADINGS
P o=t 333y Fhpriorieee3
LU S HEDIA®AIR < VERTICAL® 4
PR FLOW DIRECTIONnPREFERRED LONGITUDINAL= 3
N DINENSIONAL OATA
“, i Xi= 8.433 X2= 2,438 X3= 3.538 Xam & XS= 2,445 uls 219 yZe 27
r’ * =_ Lo AR i1 et el w St fw™ e et L Bi Al 4 L Al YA 11‘7-0:5
T 43= 2,875 Di= 1,758 Di= 1.247 D= 11,703 El= 1.4625 E2= .733
¢ L2= ,30S Y2e 1,557 Ni= 4 Al= L1416 Xéw 4.5 N2m 4
T RaT sadiw . XeT=Jeaes T Seace TST7Tes RET0 G- S
s . Xm 4§ dom .309 dsm 1§ R7= 12,042 RS® 12.75 k9= 11,728
LRI Lw 0 T= 0 Y gm 1 €= 30000000
[ 4
e NATURAL FREQUENCIES (MZ.) ) ACTUATOR BOLT STRESSES
LONGITUDINAL(Z) ACT./VALVEn 42 VS, I3HZ. SHEZAR® 7273 PSI
. DY 2 R A N AN T R L1\ S T By e oty oy 1 Aresren 24
g TRANSVERSE(X) ACT./VALVE® 7¢ U3.334HZ. COMBINED™ 14375 PSI VS.ALLON.® 37500
R LATERAL DISC/STEMw 704 VS,.33HI.
BRACKET GOLT STRESSES SRACKET STRESSES
SHEAR® 7855 PSI SHEAR= 513 PSI
’ TENIIEE FEMOLES
COMBINED® 20817 PSI US.ALLOMs 37500 COMBINEDw 3179 SSI US.ALLOU= 15900
AY
VHim v am Timwrts ,wr & 10 m s o -I-'..ﬂ AR T
. SHEAR® 2709 PSI SHEAR® 8744 PSI
- TENSILE= 9732 PSI TENSILE= 4526 PSI
CONZINEOT—Pts e LI ETALT S LT30S um)o;.-c-- YT At~ w2y reret g yesaoner
o DISC PIN STRESS - SECTION MnDULLS
:n;liﬂﬁ.I.-- r..: Vo lllmmw ¥ o V?‘\--_ e mee 7 :-‘.w
. : PIPINGa 47,07 INt3
ACTHAFIA~DEFLCOFIANG SEON—CQLTING
A LONGITUDINAL® 7.089000C0E-03 INCHES NOT APPLICASLE
- VERTICAL™ 1.77000000E-04 INCHES
LRxy Hﬂ.‘\f‘r\-- G- CVV\-VUVVC -IJ -“F—J iy
S sxcnso.;/ﬁ’.«zf{ /%—-‘....omso..! /.?/h"......
L N
’ it W e .. -
iy o . x S
- N - - .
H .
Ve
G-13
2 ’
1]
.__:-c - *a s . W .n‘ ..:.. Yo L Lo . O LR AN .‘w“s 1 » :, . S, . R . -.:: .t .






w BUCLZAR LOCQJ % STTZMTC AMALYSTS
o i "

o VALVE SIZE: 12
b VALYE CLASS: (50
: ACTUATOR: Vo e - cRRD - MIALd

Ul’a‘a‘\ @L&Aul’—

P CUSTOMER:

P.0. NO.: MmpP2-FP30Yppa-]227

SPEC. NO.: NP Z- P10y O & AL =1 B, f*2

REFERENCE NO.: 1975 7
K ITEM NO.: T Aoy I1p5— -
i

, o

L ‘_' FEREMCD DUO

% -: ]
A. ASS'Y DWG. KO. 197572 = S~ REYV. c
B. BODY DWG. NO. TNEELY. REY. A
C. DISC DWG. MNoO. 2712+ 30) REYV. 4
D. STEM DWG. NO. 2. /0 - 01D REY. _A
E. PIN DWG. NO. 200 - £LD REY. ._4

F. BRACKET DWG. NO. ¥ 000 - /92 ‘ RET.

ALLOWARLE STRESSES

z23400 ' PSI
2500 PSI
& epd PSI

SARS) GA ¢ FR) i
sAwrS G ¥ Cad MI07C
SASLY 4 470 Cond 1lrp25

C. PIN

[}
i .
‘D . A ,BODY
| B. STEM
‘ ’
1
I
e

D. BRACKET S xry. PSI
E. BOLTING Al93 GA BRY - 37v00  PSI
D?Q:ﬂ?: C{‘:\:QT??QNS
o PRESSURE: yLE PSI
e TEMPERATURE: 340 DEG. F.
LVE _TOROU
LOCA TORQUE: M€Y Case 38 In-LBs
e MEDIA: Al— a
: FLOW DIRECTION: Yoom spce o rradX
i /
. _ we
TRANSVERSE: >
VERTICAL: v
3

LONGITUDINAL:







DIXE2ISICUAL DATA

sizs N @ass e

LR T
as

Fa b 2]

.
N aameex

G=-20

TUATOR W72 -SAgd A"
DIPUT COLPUTET
DESCRIPTION OF VARIABLE MAE NAME
TRANSVERSE DIST. ACTUATOR C.G. TO ¢, VALVE 2.08% X1 X
LOMGITUDINAL DIST. ACTUATOR C.G. TO ¢ VALVE "%.%313 X2 X2
VERTICAL DIST. ACTUATCR C.G. TO BRACKET kAL X3 Mo
HEIGIT BRACKET [A X4 X4
EEIGET VALVE NECX 2 0SS X5 45
ACTUATOR WEIGHT 215 Wl V4
BRACKET YEIGHT 25 w2 s
DISC WEIGHT 2.0 Wd W3
THICKNESS OF BRACZET LCWER DLATE Xz T L
WIDTH OF BRACKET v T2 T2
WIDTH OF VALVE lECK .5 T3 T3
THICESS OF VALVE NECK 2.939 T4 T4
THICKMESS OF BRACKET SIDE PLMTES I T9 T3
THICKIESS OF BRACKET TOP PLATE 25 70 TO
VALVE }ECX 0.D. 17) é3 Do
PACXING 2OFZ I.D. 7 753 Di BS
STEM DIA. T 297 Dl D1
G3GE DIA. OF DISC TS D D
WIDTH SSALL DIA. BACX OF DISC le b2y £l E1
WIDTH LARGE DIA. OF DISC 1939 E2 E2
THRUST WASHER THICXNESS ErY: 12 L2
DIST. & STEM TO FPONT OF DISC [ 52 2 Y2
NO. OF ACTUATOR BOLTS g N1 NL
TEISIIE STRESS AREA OF ACTUATOR EOLTS I Al Al
DBC OF ACTUATOR ZOLTS g 5 X6 X6
0. OF BRACXET/VALVE EOLTS 3 N2 N2
TENSIIE STRESS AREA OF BRACKET/VALVE BOLTS 174 a2 2
TRANSVERSE DIST. BEIWEEN BRACKET BOLTS - X7 X7
LONGITUDINAL DIST. BETWEEN BRACKET BOLTS 2 e X8
LENGTH OF BRACKET q.75 TS 75
DISTANCE BETWEEN VALVE BCDY BCLT HOLES 3 v RS RS
DIA. OF VALVE BCDY BOLT HOLES [ R6 R6
% TORQUE ON DISC PIN 5y $ 77
DISC PIN DIA. YL ép D5
VALVE BCDY 0.D. 7.0 ai D8
VALVE BCDY "ATERWAY DIA. /2. 02 R7 R7
ADJACENT PIPING O.D. {2,727 RS RS
ADJACENT PIPING I.D. /. 93¢ R9 RO
MAXIMUM PIPING BENDING MOMENT v/n M4 M4
NO. OF ECDY BOLTS 4 N3 N3
DEC OF BCDY BOLTS I X0 X0
ROOT AREA OF BCDY BOLTS 1A Ad Ad
LENGTH ACROSS GUSSETS ) L L
TEICKNESS OF GUSSETS P T by
DIA. OF FLANGE BOSSES P) B B
. MCDULUS OF ELASTICITY 30,000,099 E E
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.
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.
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4
1 i
[
;-
[
P s
»
B
s
- '
F
A
[
e
4
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v
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. s,
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*
k.v
.
HE
,
dow
‘.
.
.
S,

Bt DT T e DTN L LN PRSI T Tl A Loaael
FRAA—ACx—x—TCiar _‘_.._; AT D ——ptr g Ot et s beaD

[ Rad
L 244

LASE 180 VALUVE ASSSMOLY

EANExd

CUSTOMTRINTAGARS MNKIUN

CE T T TEREL PR 2 L ooy

T avvortuianiedt wm o can Nl ol an o
SPEC.N0. L HMP2=P; 304D
REF.NO, ;19157

- damss slera 2.

REFERETNCE DUGE.

ALLOUABLE STREZSES (PSID

Hetdon 1 wwiestiio s as arse =V ey

T oL T Ao

0.G00Y DUG.NOD.: 1‘1"'30" QE').R 6.STEM: £2800Q
C.DISC DWG.NG.:2112=-301 REV.A C.PIN: §2300
Vewial WO tlUe s muwatd Tw bhw srlaverl e ilitwssaas r e rere
E.PIN DUG.NO. 12800=050 SEV.A E.O0LTING: 37800
F.BRACKET DW;.ND.5000~199 REV, - 4 *
DESIGN CONDITICNS
PRESSURE(FSIG)w 45
ToNEERAT N 20
G LOADINGS
L ToL it e Sttt 2 P 1t AT SV ER LT
MEDIA~AIR VERTICALw 4
FLCW OIRECTIONaNONFREFERRED LONGITUDINALR 3
OIMENSIONAL DATA B
Xi= 2,468 X2= 3,438 X3I» 3.488 Xam & X5= 2,445 Uta 219 Wln 27
L ored. ) TaT 37T L Sl] TIw—3Ts Tyue—2T9ly TP for—2s28
d3= 9 Di= 1.78¢ D1= 1.247 D= 11.703 Ein 1,628 €2~ 733
L2= ,308 Y2= 1.857 Niw 4 Als L1418 Xé= 4.5 Nlw 4
Fa™ s a*tas A N = - a2~ Tarw N we ¥ B
Zm S5 dpw 309 din 14 k7= 12.062 f8= 12.7S R9m 12,938
Lw O . in 0 Ge 0 E= 30000000
HATURAL FREQUENCIES (HZ.) ACTUATCR BCLT STARES3ES

LONGITURINALA(ZY ACT./VALVE= 78 VS. 3J3IHZ.

SHEAR= 81482 PSI

SaR i awiitat 87 ALt es Rhases woS v - rawiiema
TRANSVERGE{X? ACT./WALVET 123 US 33HZ.
LATERAL DISC/STENMw P06 VS.Z3HI.

-2 T

COMBINED® 15107 PSI YS.ALLOU.= 37505

BRACKET JCLT STARESSES
SHEAR= 833’ PSI

BRACKET STRESSES
SHEAR= §43 PSI

3LG-0OL

“TEMS{L e

COHBINED- "5495 FS1 VS ALLGUs 37500

S e B L (DA A

QINFD- 3443 PSI VS.ALLOZ= 18900

T i L RO

1o
PP E—NESH—FRESSES

SHEARw= 1380 FPSI
TENSILE= 2578 PSI

SHEAR® 11779 ST
TENSILE= 4524 PSI

PRARYN a AT AV
——S NI MED aT e Taemitman e _——Ty

0ISC PIN STRESS

Lol Tond 3 embaded bl LAD AN
L TEI~E Y2 +425S L Ly 22 tx g crTaak

SECT;ON MODULUS

iidrn A3 2 . 2 % PO
TN w7t D ea JoeRRUUS EE3-1:2%

VTG v

PIPING= 47.09

Eretd

IN®3

ASTHATOR-HERI-CETIONSG

LONGITUDINAL= 4.45400000E-03 INCHES NOT APPLICAGLE
VERTICAL= 1.15000000E-04 INCHES
x:\"na IE =19 ..a\-v‘.v--ug Jv :.“:n:s [1 L o 4 ”
SIGNED.;;%Q‘:&efq&‘%j&jrrrr......OA.ED.... l (AN
T ™ T -
hO-T NEFL I S . ’







LONGITUDINAL:

NUCLZAR LOCS % SEXCMTC ANALYCSTS

v

VALVE SIZEZ: /12
VALVE CLASS: lso
ACTUATOR: Nowyoe - cf20 ~ M3H W
CUSTOMER: Mlaagea  Palas
P.0. NO.: MmPz-~FP3eyY p.lz,27 A
SPEC. NO.: MM P Z= PioY 4 _Ad] =) ", f <3
REFERENCE HO.: 19757
ITEM NO,.: X As /1t
FCREVCE ves
A. ASS'Y DWG. NO. 1925 = 5 REV. -
B. BODY DWG. HO. 11t =307 R2V. __A
C. DISC DWG. MNO. 2712 - 30/ REV. 0
D. STEM DWG. NO. 2 /0 - 07D REY. t
E. PIN DWG. NO. 2L00 - DLO REV.
F. BRACKET DWG. NO. 000 - [T RE7V. =
OWABLS STRESSE
A. BODY SA3IV) GR cFRM 23900 PSI
B, STEM _sphs/to cf cro Cod Higr§ 52800 PSI
C. PIN SASYY o f (50 ond stipri 2 e2d PSI
D. BRACKET S 1§00 PSI
E. BOLTING Al93 GA B> 37v00  PSI
DESIGM CONDITIONS
PRESSURE: 22 PSI
TEMPERATURE: 399 DEG. F.
YALYE_ TORQUES
LOCA TORQUE: €727¢ Case Y28 IN-LES
MEDIA: A i"' a
FLOW DIRECTION: Predat v X
- ™G
TRANSVERSE: B
VERTICAL: ]
>







[
-

.

ACTUNTOR _ M/72(C-Sxs2-A"
IMNEUT COUEUTES
DESCRIPTION OF VARIABLE MNAME MANE
TRANSVERSE DIST. ACTUATOR C.G. TO ¢, VALVE 2.088 X1 XL
LONGITCDLRL DIST. ACTUATOR C.G. TO ¢ VALVE 2. 31 X2 X2
VERTICAL DIST. ACTUATOR C.G. TO BRACGKET EXAL] X3 %3
HEIGHT BRACKET A X4 4
EEIGET VALVE MECX 2.LCY X5 XS
ACTUATOR WEIGHT 219 Wl 1281
BRACKET WEIGHT 27 w2 5
DISC WEIGHT 20 w4 W3
THICRESS OF BRACKET LOWER PLATE K-Zzinn 71 L
WIDTH OF BRACKET v T2 T2
WIDTH OF VALVE }ECK (.S 73 7
THICKIESS OF VALVE MECK 2,657 T4 T4
THICKIESS OF BRACKET SIDE PLATES I T9 o)
THICKNESS OF BRACKET TOP PLATE (25 TO o
VALVE NECY 0.D. Vo) é3 Lo
=CXKING ECRE I.D. 75y Di BS
ST DIA. Y Dl Dl
GAGE DIA. OF DISC TS D D
. WIDTH SSRLL DIA. BACK OF DISC ) 82— EL ELl
WIDTH LARGE DIA. OF DISC 1939 E2 E2
h THRUST WaSHEER THICKIESS ) EYXe I2 L2
: DIST. = STEM TO FEONT OF DISC 7, Sy 2 w2
NO. OF ACTUATOR BOLTS g N1 Nl
TEMSIIE STRESS AREA OF ACTUATOR BOLTS I Al Al
CEC OF ACTUATOR EOLTS "9 X6 6
NO. OF BRACKET/VALVE EOLTS 3 N2 N2
TENSILE STRESS AREA OF BRACKET/VALVE EOLTS 1414 A2 a2
TRANSVERSE DIST. BETWEEM BRACKET BOLTS < X7 X7
IONGITUDINAL DIST. BETWEEN BRACKET EOLTS 2 X8 xe
LENGTH OF BRACKET 9,75 T5 75
DISTANCE BETWEEN VALVE ECDY EOLT KOLES BEX" PS5 RS
DIA. OF VALVE BCDY BQLT HOLES [ R6 RS
3 TORQUE ON DISC PIN ‘s Y 77
DISC PIN DIA. YK dp DS
VALVE EODY O.D. (0 dal D8
VALVE BODY WATERIWAY DIA. (2, 002 R7 R7
ADJRCENT PIPING O.D. 12,75 R8 R8
ADJACENT PIPING I.D. 1. 53% RS RO
MAXTMUM PIPING BENDING MOMENT /2 M4 M4
NO. OF ECDY BOLTS / N3 N3
DBC OF EODY BQLTS X0 X0
ROOT AREA OF BODY BOLTS Ad Ad
LENGTH ACROSS GUSSETS o) L L
THICKNESS OF GUSSETS . " T T
DIA. OF FLANGE BOSSES P B B
30,000,090 E E

-

seved

-;L

DIMEIISICHAL DATA

sz 1 @2ss e

‘; MCCULUS OF ELASTICITY







= -

T RTFT RS I

.

AR ata nd N Ee) Pe Boateg
-

-

-
LY

-
IS

PO X —FEDL, TNTVERNAT I ONS T
. LA ~dma ety C T =2~z seera Sommn & o ala L LUl o B S p—
12 CLASS 1S0 VALUE ASTEMGLY
o8 Y R -r-y =Ry T SAS s A ¥ v 1] EE A1
CUSTOMERINUIACARA nOHAUWK
Tt abelage i ore v v
SPEC. N0, I NRPQ=21 304D
REF,N0.:29157
4y el corariy
REFERENCE DUCS. ALLOUWAGLE 3STREZZES (PSI)
AT AYS YU T T TIPS kTS ATIUOY 23802
G.G0DY CUG.ND.:1212-302 REV.A Q.STEM: 52300
C DISC DUG.ND.:2112-301 REV.A C.PZN. 5"900
DTS ...u;..lu-.--:: aor>aele )y DT LA N EFr—t O —

E.PIN QUC.NO. :28C0-050 REV.A
F.PRACKET 0UG.N0-9000-199 REV, -

E.QULTING: 378500

. DESIGN conOoITIONS
PR‘SSURE(‘S’G)' a5
FEUPERATURET T340
G LOADINGS
tOCA—FERU S 7S FRANGYERSEe—3

HEDIA=AIR
FLOW QIRECTIQN=PREFERRED

VERTICAL= 4
LONGITUDINALE 3

OINENSIONAL DATA

Xie= 2.488 X2= 8,438 X3 3,489 X4m & XS5= 2,548 U= 219 U= 27

Ay~ L™ awe w T 9 tw T Oew TE  me T §7%5 ara CUE e o =
di= 0 Oi= 1.7SS Di= 1,247 D= 11.703 €il= 1,428 EQJ= ,9328

Li= ,J0S Y2= 1,557 Ni= 4 Alm 1416 Xém 4.8 N2+ 4

Me™ o a'tiv A =D AN - tw® Tarw Nt we ¥ h- )

X= &S dp= .309 . dim 1% R7= 12.042 R8m~ 12.75 R¥s 31,733

L= 0 Ta 0 Q= 0 Ew= 30000000

NATURAL FREQUENCIES (HZ.)
LONGITUOINAL(Z) ACT. /VALVEs 78 VS, 33HI.

ACTUATOR QOLT STRESS
SHEARw 9915 PSI

£0 ¥

€S

R IALT Y AS AL Q=3T3
_RANSUGQSE(X) ACT. /VALVES 1”3 Ua.33H
LATERAL QISC/STEM= 9056 VS.33HZ

FEMIELS

COMBINED= 1&63” ?SI VS.ALLSU. » 37500

CRACKET BOLT STRESSES
SHEAR= ?873 PSI

XA O.Xe

BRACKET STRESSES
SHEARI 505 PSI

300 .2

COHB!NED- 25431 PSI VS.ALLOY= 37500

UL TRESSES
Iy

COhBIhED- 3903 5§t‘US.QLLOU- +g9%00

T A TS e g g

SHEAR= 14640 PSI )
TcNoILE- “578 pPSI

TR STNTESSES

SHEAR= 17795 PSI
TENSILE= 4526 _Ps1

SOMEINE LI 35S I B A S 3400 SONSINEDw—2000 TR =GOt 2000
DISC PIN STRES?T - SEC'!ON neouLus
SHEN ISP i~ STAkES—4S3e AT Ew—23 0T 2T ——Ie3

PIPINGm 47,09 IN®3

s R VY L INT

FHAFHE=DESLECTIONS
NETEM I R=o o LML

LONGITUDINAL® 4.45500000E-03 INCHES
VERTICAL= 1.14000000E-C4 INCHES

CRI XN

NOT APPLICAGLE

2 »

TR I T T 0Tt U032 N ES /f Z
SIGHED..... Lol A,

-4 %-..—...omsn...%’?/rj....

. i
.. v ..
"} .‘ ! - l' . . 3
v ad minA [ Jrgeeen o d
3 oy






LONGITUDINAL:

puct AR LOCY & STroMrs AMalYeTe

1’4

VALYE SIZE: 12
VALVE CLASS: lso
ACTUATOR: Yot e - cRED =~ MM -
CUSTOMER: Azl.gﬁﬂ-q ,hﬂAnu}'._
P.0O. NO.: MmP2~pfP30yYpe.lry?
SPEC. NO.: MhPZ=- ProYy p ¢ Add =1 % f ¥
REFERENCE NO.: 1975 7
ITEM NO.: ' Aot/ 1]

FEREMNCE DWG
A. ASS'Y DWG. NO. 19737 -5 REV. <
BE. EBODY DWG. NO. TITEXEYY REV. __A
D. STEM DWG. NO. 2 </D .01 REY. t
E. PIN DWG, NO. 2400 - £L2 REV.
F. BRACRET DWG. NO. %000 - /29 REV. _—

WARLES STPESSES
A. BODY SATIN) GA ¢ FRpo 23900 PSI
B, STEM _spu¢d af ¢tn Ca Hips$ ¥2500 PSI
C. PIN SASZY o f 470 cend wiipri & g2 PSI
D. BRACKET S 1§00 PSI
E. BOLTING AlG53 G R S7y00  PSI

DESIGY CO¥NDTTTONS
PRESSURE: L0 PSI
TEMPERATURE: 3Y0 DEG. F.
VYALYE TORQUES

LOCA TORQUE: 47249 &I Case YP IN-LBS
MEDIA: Alf a
FLOW DIRECTION: Preto e X

G-LOADTNGS
TRANSVERSE: 3
VERTICAL: 1

p)







Wad M e, e 2000 BN P avrn e
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.
N M
I'4
).‘,’ .
¥
(3]
o -
e H
.
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CUSTOMERINTIAGARA =QHARK

f allunetedants -t VT amar s
SPEC, N0, .N"P"-P 3040
REF,N{(.119187

113 wrh I faraeey
REFERENCE DUCS.

ALLOUABLE STRESSES (PEI)

Werde t wwhenla a7 IS, "STREVTT
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INTRODUCTION

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

FLOW COEFFICIENT - Cy

The flow coefficient or Cy of a valve is
used to describe its inherent flow 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
regard to other fluids under various condi-
tions can be related to this basic Cy value.

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 construction are
governed by media and operating
conditions.

Liquid, gas and steam gas tlow lim-
itations are governed by the parame-
ters noted in this technical bulletin,
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FIGURE 1
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~ PIPING EFFECTS
; For valves that are installed in piping where the connecting pipe diameter is greater or less than the nominal
o 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 =/=0D
\/ Ciy-Ctp
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3;::' Cvp = 29.8D2
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FOR INSTALLATIONS WHERE D1 EQUALS Dg: -
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o WHERE:

R K = Refer to Fig. 2

Cvp = KD? D =1D of pipe equal to valve size, inches ,,

WHERE:

Cyp = flow coetfficient of pipe enlargement and
contraction combined.

Cy = valve flow coefficient

D =D of pipe equal to valve size, inches
D1 =ID of upstream pipe, inches

D2 =1D of downstream pipe, inches

FIGURE 2
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. FIGURE 4
{
vy LIQUID PRESSURE RECOVERY FACTOR-F|
- 1o ]
0.9
o "‘ 08 T~
s .
i FL \\
0.7 I
\'\
\
0.6
rG 0.5
0 10% 20% 30% 40% 50% 80% 70% §0% §0% 100%
L VALVE SHUT PERCENT OF FULL OPEN Cy VALVE OPEN—
FIGURE 5
. 1.0
0.86 \
L os N
) 0.8 \.\
» F \-\
v \.
0.7 : o~
. T
. o6
.10 20 .30 .40 50 .60 .70 .80 .20 1.0
. Py = Vapor pressure

PC Critical pressure






»

Posi-Seal Technical Bulletin No. 2 page 7 of 16

.
.
.
»
«\
e

-
e
»

CRITICAL FLOW
L Qmax =907.12 FpCyPq/ Xy Qumax = Max Flow that can pass through valve at
-7 GT42 the stated conditions. ‘
i OR s - Cy MiN = Minimum Required Cy in order to pass
. ) flow at the stated conditions.
o _ Q
VMIN ~ A = Max usuable differential pressure dro
7.12 FpP / Pc p p
907.12FpPy /_FiXT above which no increase in flow will
G742 occur.
1t 8pe = FeXyPy FL = Rated Liquid Pressure Recovery Factor
., (See Figure 4),
FIGURE 6
X VS. % FLOW
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TABLE3

COMPRESSIBILITY

FACTORS FOR GAS

Pressure
Gas atm psia

-100F OF

200 F 1000 F 2000 F

Argon 1 14.7
10 147
40 588
100 1470

Carbon 1 147
monoxide 10 147
40 588
100 1470

Carbon 1 14.7
dioxide 10 147
40 588
100 1470

Hydrogen 1
10 147

1300

xR0

/
o II 1/
=17
117

200

3
\
)

300

800
1200
600
2000
400
800
700
3u00
1000
1400
1500

0.997
0.970
0.877
0.6S0

0.997
0.973

1.001
1.007
1.028
1.076

1.000 1.000 1.000
0.98¢ 1,003 1.002
0.885 1.011 1.009
0.985 1.029 1.022

0.9¢9
0.987
0.952
0.887

1.000
1.004
1.017
1.044

1.000
1.003
1.012
1.031

0.999
0.991
0.967

1.000
1.001
1.007
1.027

0.591
0.910

0.997
0.974
0.894
0.721

1.000
1.001
1.006
1.018

1.000
1.003
1.010
1.026

1.001
1.006
1.026
1.067

1.001
1.005
1.021
1.052

FIGURE 10
<t———= COMPRESSIBILITY FACTORS
FOR SUPERHEATED STEAM
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1.4

1.3

!

FIGURE 11
COMPRESSIBILITY FACTORS
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TABLE 6
SUPERHEATED VAPOR
ressure Temperature (°F) .
{psia) 200 260 300 360 4300 <60 00 660 700 860 SO0 1000 1100 3200
v 3885 4236 4500 48.63 S51.04 5305 S57.05 63.0% 69.01 7398 8095 8692 ©2.88 95634
10 h 11466 $175.1 11939 1221.9 12406 1268.7 1287.5 1335.1 13834 14325 14824 18332 15350 16375
v 17927 1,3331 1.8595 1.8950 1.9172 1,588 1.9889 2.0160 20585 2.1C02 2.1383 2,174 22086 2.2313

v 2111 2236 2921 2643 27.25 2846 3147 3447 IT.46 4085 348 &542 208
20 n 11722 11916 12203 12302 1267.6 1286.6 1334.4 13829 14321 13821 15330 18347 16372
. 17545 *1.7808 1.8170 1.8395 1.8716 1.8013 1.9392 1.5829 20235 20618 2.0978 2.1321 2.i648
. 8773 9.557 10.065 10.815 11309 312,532 13.743 14,950 15.352 17.352 18.550 10.747
50 P 11843 1215.2 1235.3 1264.5 1283.9 13325 1381.4 1430.9 1481,5 1532.1 15850 1635.3
N 16721 1.7112 1.7349 1.7680 1.7887 1.8363 13609 1.9210 1.9502 1.606% 20308 2.0535 '
. 4663 4937 5333 5589 6218 5835 746 8032 8655 G259 ©860
10 4 12057 12276 1258.8 1279.1 13201 13789 1<28.9 1379.5 15308 15329 1635.7
. 1.6258 1.6518 16369 1.7085 1.7581 1.8029 1.8433 1.8320 19193 19538 1.5367
, " 3023 3223 2502 3081 4113 4532 4944 5352 5758 6162 &.56¢
150 & 1165.1 1239.4 1252.9 1274.1 1326.7 13763 14260 14778 1520.%4 15817 16347
. 15706 1.5995 16372 1.6599 17109 1.7566 1.7984 1.8374 1,8740 1.90€5 i 0216
__— 2361 2585 2.726 3.060 3380 3.893 4002 4309 £613 £90f7 |
200 4 1210.3 12665 1268.9 1322.1 13736 14248 18762 15280 15305 16337 |
. 16594 1.6001 1.6240 1.6767 37202 17655 1.8048 18315 18763 19082 .o 1
. 16638 17675 2005 2227 242 2652 2850 3065 3289
300k i 12325 1257.6 13147 13633 1420.6 1472.8 15252 1578 1 16317
X 15338 15701 1.6268 1,6751 1.7184 17582 17953 13305 1.3638
v 0.9927 1,1501 13043 1.4405 1.5715 1.6996 1.8256 1.2504
500 n 12313 1298.6 1357.0 1432.1 1466.0 1519.6 1573.% 16275 |
. 14019 15588 1.6115 1,6571 1.8982 17363 15719 1.8055 |
v 0.7934 0.0077 1.0108 1,1082 1.2024 13853 1
700 1260.6 1345.0 14032 1459.0 15138 16235 |
X 1.5084 1.5665 1.6147 1.6573 1.6963 17585 1
v 05140 0.6084 0.6878 0.7604 08203 08362 0.9615 '
100 & 1248.8 13253 1380.2 1448.2 15051 15833 1617.3
X 1,4350 15141 1.5670 1.8121 1,3525 15897 ¢ 7245
v 02489 0.3074 0.3532 0.3935 04311 0.2668 :
2000 1240.0 1335.5 1309.2 1373.5 1536.2 1595.1 k
N 1.3783 1.3576 1.5139 1,5603 1,6012 36384
v 00284 0.1760 0.2159 0.2476 0.2757 0.3018
aco & 1060.7 1267.2 13650 1418 15100 15743
X 1.1965 1.3600- 14439 14982 15337 1,5837
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TABLE9

YALYE FLOW COEFFICIENTS ¢,

CLASS 300 S70. RATING

page 15 of 16

Valve DEGREES OF DISC OPENING
Size 100] 200 00 400 500 600 700 200 6¢0
1172 1 3 5 10 is 22 26 3 %
2" 2 2 9 is 23 34 &3 5 57
3~ 61 14 29 £ 77 n 143 167 188
av 12 | 20 63 107 163 238 367 359 202
6" 2| a 167 285 24 €35 812 as7 1575
8" 30 | 100 206 352 545 783 1010 1133 1320
0" n| s 367 628 o711 | 130 1800 2198 2363
12" 1o | 276 570 975 1500 | 2172 2767 3276 3z
14" 136 | 341 708 | 1208 1863 | 2881 3454 20¢s 535
16" 169 | 422 875 | 1492 2309 | 3323 | <280 5012 5632
18" 227 | 617 | 1276 | 218 3372 | a3se 6255 7325 3230
20" 286 | 718 | 1476 | 2524 3906 | 3620 7240 8473 8525
24 375 | s38 | 1939 | 3315 s129 | 7381 es08 | 11335 | 1251
30 715 | 1788 | 3696 | 5319 9776 * | 1e068 | 13121 | 21221 | 23see
3" | 1oz {2760 | 5704 | 9752 | 15087 | 21717 | 27967 | 32731 | 36799
a2 1711 4279 | ese3 |isuig | 23300 |a3es9 | <33s3 | sorza | s7050
ag" 1867 | 4667 | 9645 |.16400 | 25513 | 36713 | avzc2 | 35381 | 62226
Table 10
FLON COEFFICIENTS C,
CLASS 500 STD. RATING
tatve DEGREZS OF DISC OPENING
e
100 | 200 30° 40° 50° 60° 70° 8c° %00
3" 5 16 31 51 84 122 151 169 182
ax 8 23 33 70 116 169 265 238 252
6 26 78 147 242 397 575 77 203 864
" 35 104 197 324 532 775 960 | 1076 1157
10 62 185 350 576 927 1379 1709 | 1915 2052
12" 85 255 331 793 | 1302 1897 2350 | 2633 2831
1av 104 32 589 o711 | 1595 2323 2878 | 2225 2468
16 128 383 723|119z | 1958 2851 3532 | 2958 3256
18" 152 356 862 {1420 | 2332 3397 4208 | 4ns 5070
20" 175 574 390 | 1630 | 2678 3360 3831 5413 5821
24 349 |06 | 1977 |32ss | 5349 7791 9631 | 1ce1a 11628







HYDRODYNAMIC TORQUE
oF

anmpn e

KIGH PERFORMANCE TRUNNION VALVES

t e :
‘nzfxncreased use of High Performance Trunnion (Of{set Buterfiy) Valves
.gsgd.xncrecseo use in high {low applicztions and therefore, a nead for
; § curate prediction of the Hydrodynamic Torque behavior of this type

ve.. .Improper actuator sizing>stru;éura1 dalmage &nd control instabiiity

T cssible consequences of us%ng inaccurzte Hydrodynamic Torque dztza

"+Z Trunnion Vaive is essentially-e modified butiertiy vaive with- the
: %ﬂ—n c..set from the disc sealing surface. See Figu re 1. Normally,
ﬁ‘Vt&'O. velve exhibits high opening and ciosing forques with operating

-
-

v-.;v -

» G occesions where a cons.derc_b‘lb quantity o7 ‘1u1ﬂ is being pumped
> ;‘Dﬂve, the Hydrodynamic Torgque may exceed the cpening torcue or

Ve,

Eaﬁ;z< ng. the importance of having zccurate Hydrodynamic Torque data,
«2Tc Internationzi, Inc. in North St tonington, Conn. launched an exten-
: ',rcgram inorder to obtain this data. At Posi-Seal's new Hydraulics
:Qv,.[See'Eigure 2 for schematic of 1zb), éydrodynamic Torque data
si ad:aon valve sizes-1 1/2" through 14" for vaive classes 150 through

"5 iécordnd Tor both preferred and non-preferrod Tiuid Tiow, measured .
7 .G degrees of valve rctation. Inorder to obtzin the Hydrodynamic
crs,‘uhe valve torque was measured while bo;h opening and closing .
r-euf By averacing the above data, stem packing and bearing Triction
wéﬁ e: negated and pure Hydrodynamic Torque was obtained. The above

e —--\

. uurque when divided by the differential pressure across the valve
k- Hydrodynamic Torqgue: factor 7or that particuiar valve at that
iceztion.  This data was statistically analyzed on Posi-Sezl's

soreciaiing as the valve disc rotatass 90° to ‘h° fuily open position.

)eniv magnitude that the actuztor will be unable to- Turther cpen

Additional dzta was taoken on 2 14" - 200 and a 14" - 1300 1b. vaive,

.0_

rough

T Nith

t, the
cure &.

Torgque
m-pre= |
‘ocynzmic
hose

red and
ss, ex:
aificantly

A
*Te

p*cpc*t10ncl
1S ueoendlnc

v

torgues,
¢ Torque

g sten

ror large

s the major
torgue be-
idered inorder

orque occuring,
zmic Torgue

g torces

and drag being:






Where::
C

b’

c

Fo = CoP av2 (Drac)

D3
end F, = P AV (Life)
L L T e

- Drag and 1i¥t coefficients which are related to the
geometry of fiow cbstruction, (Disc)-

P - density of the fluid mecium .

A - projected or survace arez o+ Tlow ckstruction: (Disc)

V.- velocity oF Tluid medium

L

S8oth the 1ift and drag forces are dependent upen the shepe o7 the
- . o

valve disc, itc orienzztion to the fiow strezm and the dirsction oV Tiuid

$low. As the vaive angle is decrezsed, or vlow is reversed, 5Soth the

megnitude and location of these forces shivi causing & change in the re-

sultant Torgue.
will increase while the 1i¥¢ forces will deteriate due to increzsed
turbulence and & breakdown of the Tlow stream zlong the downsirezm side

4s the valve angle is further decre2sed the drag vorcas .

of the vaive disc. See Ficures 5 and 6.’
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