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Revised Pages 1,2,5,6,7,8,10,24 and
27 thru 36
Added Page 37

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

Deleted Appendices G and H

The revision was mace to tal.e
into effect having elbows upstream
of Valves AOV107 and 109, and to
decrease the disc pin allowable
stress to 21120 psi.

The revision also addressed the f'act
that all the valves are to be
installed in the preferred direction.
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B. Ef 'he r ecommendations made in this report are
incorporated

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

Preferred Direction

Retaining Ring

Flow.

Seal

~Fi ere 1
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The obJective of this analysis is to show that the subject
containment isolation valves can withstand a Loss of Coolant
Accident (LOCA) as well as a seismic event of magnitude as
given in customer's specification and still maintain
operability.

The escape of containment atmosphere during a LOCA will
result in aerodynamic torques acting on the valve assemblyif it is in the open position. These torques are a resul't
of the disc acting like an airfoil wanting to rotate about
the axis of the stem. This analysis will determine the
magnitude of the aerodynamic torque and its effect on the
operation of the valve assembly.

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

Those critical sections of the valve assembly such as
the'olting,neck, stem. and pin are analyzed assuming a g static

load (magnitude per customer specification) applied ateither'.'ctuator or disc C.G., in each of 'the orthogonal
directions simultaneously. Seismic stresses are combined
with operating stresses as well as the stresses due to the
LOCA aerodynamic torque.

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

19157-3 14"-150 Cl with Bettis N721C-SR80-M3HW

12"-150 C1 with Bettis N721C-SR80-M3HM

12"-150 Cl with Bettis N721C-SR80-M3HM

AOV10 4
AOV106
AOV1 0 8
AOV110
AOV1 07
AOV109
AOV105
AOV111

The assembly drawings of these valves are shown in Enclosure
(1) ~
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Maximum Tor ues Resultin from a LOCA

and Closin Times

No.

si Item No.

use No.

wive Size

ttis Actuator Model

=tuator Max Allow Torque

ax Torque Resulting from
a LOCA (in.lbs)

referred Direction
80
70'ax Opening

AOVI06

IA

I 4 II

N721C-SR80

22,500

6170

AOVI04

14ll

N721C-SR80

22,500

6519

AOVI08

14"

N72IC-SR80

22,500

5848

AOVIIO'4ll

N72IC-SR80

22,500

9584
7496

ilculated
losing Times (Sec.)
No Flow
I'referred Direction

Valve Opened to
90'alve

Opened to
70'equiredClosing Time

1.5

.8

5.0

1.5

1.00

5.0

1.5

.8

5.0

1.5

.65
5.0





RES UI.TS

Maximum Tor ues Resultin from a I.OCA

and Closin Times

33375SI.-OOI

PaIe "6

~ No.

1 Item No.

se No.

Ive Size

:tis Actuator Model

:uator=Max Allow Torque

AOV102

3A

I2 II

N721C-SR80

22,500

AOV105

38

I2 II

N72IC-SR80

22,500

AOV109

12ll

N721C-SR80

22,500

AOVIII

I 2ll

N721C-SR80

22,500

c Torque Resulting from
s LOCA (in.lbs)
ferred Direction

IO'0'ax
Openingi0'ax Opening

3991
3321

4100
2542 (Seating Torque)

4319
3590

6776

2611

Lculated
)sing Times (Sec.)
Io Flow
?referred Direction

Valve Opened to
70'alve-Openedto 60

Iequired Closing Time

1.5

.65

5.0

1.5

1.05

5.0

1.5

.60

5.0

1.5

.75
5.0
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LOCA AN. ~. SHIC STRFSSFS (PSI)
-

~37581.-00 I

l n}'c.'

Tag No. Size Hax
Valve

0 coin

Opening,
of Hax
Tor ue

Flow
Direction

Va I ve
Neck

Bracket
Bo.l. t

Actuator
Bol t Bracket

Calc Allow Calc AllowAl.low Gal c Allow Ca 1 c
Stem

Calc Allow
Disc Pin

'Calo Allow

SOV106 14" 90'0'referred 15019 37500 20400 37500 3765 18900 1722 23400 14522 52800 14808 21120

ILOV104 14" 90'0'6457 21209 3819 1761 15175 15646

KOV3.08 14" 90'0'4788 20255 3701 1705 13902 14035

KOVL10 14" 90'0 18168 24240 5105 2166- 21138 23002

70'0'6649 23319 4689 2049 17048 17990

KOV107 12" 90'0'4791 21158 3312 9639 12987 22937

70'0'4371 20812 3178 9550 11274 l9086

EOV105 12" 90'0'4860 25347 3366 3146 13267 23563

70'o 13897 24782 3054 3023 . 9313 14609

LOV109 12" 90 80'. 15000 21332 3378 9684 13830 24822

70'0'4538 20950 3231 9585 11960 20632

iOV111 12" 90'0'6632 26431 3903 3376 20203 38943

60 60 13938. 24806 3068 3029 9484 15005

NOTF.: The allowable stresses are base<i on 1.5 times tlLe al'lowable given ln
~ ~ ~ r ~ S ~ a ~ ~ tV le I I .. I n....,., ~ ~ .. 1 I . I
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Based on the results of this analysis, Posi-Seal recommends
that all the subject valves be installed in the preferred
direction and that the amount of valve opening of valves
AOV105, 107, 109 and 110 be restricted to 70 degrees and 60
degrees for valve AOV111. For valves inside containment the
retaining ring will be on the side of the valve closest to
the containment wall. For the valves outside containment
the retaining ring will be on the side the farthest from the
containment wall. Valves AOV107, 109, 110 and 111 should be
or ientated as shown in Figures 8, 10 and 13 on Pages 27, 29
and 33.

If, for some reason a, valve cannot be installed in the
preferred direction, then the amount of valve opening should
be restricted to 70 degrees.

Posi-Seal recommends that one of the two methods shown on
the following page be 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 combined LOCA and seismic event.
Whether the amount of pressure drop across the valves under
normal flow conditions is acceptable with the amount of
valve opening restricted to 60 and 70 degrees remains for
Stone h Webster to determine. See Page F-1 and F-2 in
Appendix F.

\

The ability of the Tefzel seals to provide a proper shut off
is based on the following:
1. Posi-Seal's experience with Tefzel seals in applications

where the velocities are comparable to those the subject
valves will experience during a LOCA.

2. Radiation testing per formed by DuPont as reported in
Reference (a). For Posi-Seal's application we have
rated the Tefzel seals to 3 X 10 rads.

3. The ability of Tefzel to withstand 340 degrees F.
temperatur es for a shor t period of time as also repor ted
in Reference (a).

8





BETTIS hCTUATOR

Mechanical Sto s for.
Restrictin Valve 0 enin to

70'echanical
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Mechanical Stop
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The purpose of this analysis is to determine what effects
the aer odynamic torque resulting from a LOCA will have on a

valve assembly. Since aerodynamic torque is dependent upon
the flow conditions and the valve angle, computer programs
are developed which:

1. Models the piping system
2. Determines the flow at various valve angles
3. Simulates the actuator as it strokes the valve from

fully open to fully close.

For the sub5ect order there are four piping systems which
are to be investigated. They are:

A 1 4" Valve AOV106
B 1 4" Valve AOV10 4

Cycles Close
Cycles Close

~~e A 1 4" Valve AOV10 8

B 1 4" Valve AOV110
Cycles Close
Cycles Close

~C~e' 12"
B 12"
C 1 2lf

Valve AOV107 Cycles Close
Valve AOV105 Cycles Close
Valve AOV105 Cycles Close with piping upstr earn

of Valve AOV107 broken of'f

~e ~ A 12" Valve AOV109 Cycles Close
B 12" Valve AOV111 Cycles Close
C 12" Valve AOV111 Cycles Close with piping upstream

of Valve AOV109 broken off

Shown in Appendix A are schematics of the piping systems
with each system broken down into the individual components
with its corresponding resistance factor. These factors are
inputted into the computer program either as a K value, as a

length of pipe, a change in pipe diameter, or as a valve C

The K values are obtained from Reference (b), the C values
from Posi-Seal Technical Bulletin No. 2, Enclosure (2).

10
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Thus, vith the piping system modeled, and vith the upstream and

dovnstream conditions known, the flov conditions can be determined.

Determnation o Flow Conditions

Derivation of equations

Bernoulli' Equation

Z +144P1+V1 =ZZ+144PZ+VP +hL2= 2
1

P1 ZK PZ Z

Since the flow investigated vil'ither
(Zl, Z2) can be ignored. The head loss
also be ignored since the equation will

144 Pl + Vl - 144 P2 + V2
2= '2

P1 >8 PZ PZ

be steam or air the 'height terms
'

due to other restrictions, h P can
1

be used across one resistance at a time.

vhere P = Pressure PSiG

p ~ Density lb/ft
V = Velocity ft/sec '

g = Gravitational constant = 32.2 ft/sec
Head Loss

Since the piping systems are relative1y short the flov is assumed to be

adiabatic.

p2 pl P 2 a/+Pl'er Ref. ( b )

T2 ~ Tl P2 Q-1

- 11-
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vhere K = Ratio of specific heats
1

P = Pressure PSIA

T = Absolute temperature R

Flov equations
Zn aine

Q = 694.3 P V D

T

vhere Q

D

Flov SCFH
'2

Diamet er in

In val;e

vhere CV

X

1360 CV P
GTZ

= Valve coef icient
F-«bP/Pi

= Pressure drop across valve PSI

per Riel. ( 2)

'Y=1- X

K

G

= Ratio of specific heat factors
= Rated, pressure drop ratio factor
= Specific gravity

Compressibility factor

For choke flov in valve

907.1 CV Pl FX "T
GT 2

~ t
choked = FK XT 1

per Encl. ( 2)
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Sonic Veloc'ty ~~uation

V
S

4637 Kl P 1
pe ..ef. ( b)

1. Calculate density at the end condition
1/K1

Pl
I

P -+1

N

Detemination of the flov condi+'iors villbe per or™"e" as fol'ovs:

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

V(1) ii+ 1. 1

Pii+1

1 Dl
4 » K

N+1

Derived from equations
1.3, 2.2 and 2.5 of Ref. (b)

vhe e K = K{1) + K(2) + ... + K(N+1) ~ Total resistance of the system
t

3. Using the initial velocity V(1), calculate '~ for all the
stations's

shovn belov
For I = 1 to N

p = p(Z)
p(Z+1) = p

V(7+1) = D(Z) V(Z) p(Z) D(I+1) p(I+1)

P(Z) = P(Z) - 14.7

P(Z+1) = p(Z+1) (~PZ) + ~VZ) (1 - K(Z) - V(Z+1)
4 pppZ . g274 907 t

P(Z) = P(Z) + 14.7 P(Z+1) = P(Z+1) + 14.7 .

p{Z+1) = p{Z) ( P(Z+1)N 1/g
PPPZ )

ZP
I P 1+1 pl '0005 then p p - .0005

and recalculate P(Z+1)

Note: This is done since p(Z+1) is a function of
~ P(Z+1) and vice versa.

T(Z+1) ~ T(Z) P(Z+1) (K 1)/Kl
~PZ )
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For de:e 'ning the h2 acrcss he valves, the ecuat-on for Q

give.. on he preceding page is used. Solvi"g for K~ fro this
ecuation resu' in a cubic equation vi h the sma" est root

being equal to the actual drop across the valve.

'Pith he final pressure P(H+1) calculated, this pressure is compared

to the final pre sure given. For this particu'ar study the f'nal
pressu e is atmospheric.

I the calculate pressu e is less than the given final pressure

then the initial veloci y is decreased and Step 3 is repeated. The

init al velocity is increased i the calculated f'"al pressure is
greate tha" t" given fin=.l p"essure.

5. Steps 3 and 4 are repeated until the calculated f'nal pressure

approx~ately equals the given final pressure.

6. 1 sonic velocity is encountered at any of the stations the initial
velocity is decreased until Step 5 is achieved. or until the calculated
sonic velocity approximately equals the actual son c velocity.

Zf the lat e" is the case then the g'ven final pressure is assumed

and the pressures at the stations betveen the outlet and the
station at vhich sonic flov, occurs are deter=ined oy using the
e""a 'o.. given 'n Step 3 i reverse orde o ." us'ng .h flov, 9,
based on the sonic velocity.

T. Zf choke flo~ is encountered in any of the valves then the sa e
'I

approach is taken as given in Step 6.

8. To determine the flo~ conditions for the various valve angles,

the C> of the valve closing is deter='ned. for the angle of
interest and Steps 1 .hru 7 are repe ted.

The shove is formulated into the computer program "FLOV-GAS."

- 14-
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Simulation of the Actuator Stroking the Valve Close

Tn order to simulate the cLosing of the valve, an equation which

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

equation is given'elow:

TTO flow air spring packing and seal bearingT ~ T +T +T. +T ...+T
Where T ~ The net torque tending to open the valve (equals

zero when the valve starts to close).

flow The torque due to aerodynamic flow caused by

the LOCA.

Tair The torque exert by the actuator as a result of
the air acting on the actuator piston tending to
open the valve.

T in The torque exerted by the actuator spring tendingspring
to close the valve.

kinpacking & seall ~ Torque of the packing and the seal resisting
the closing motion of the valve. The seal torque does

not take affect until the disc begins to seal which.

occurs at approximately 3'rom fully closed. The

running torque of the packing is approximately .6

times the break away torque.

Tb ~ Torque due to the hP acting across the valve whichbearing
forces the stem/disc assembly into the bearings.

- 15-
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Der'vat'on of 'orcue =cuations

."erodyna='c To cue (Tf1 )flo~

S'nce Posi-Seal has only detemned hyd odyna 'c toraues for vater
cased on testing, see Zncl. ( 3)., a ~ay to dete~ning aerodyne 'c
torques or air and steam rom those for -ate has to be der'ved.

follovs:
resultant drag and lift forces ac.ing on the disc are as

FL CL

p V A
2

P V J

2

Resultant Drag ."orce

Result~ Lift r orce

The resu'tart torcue is
ste to the location of

the resultant force imes the length iro g of
the resultant force.

iD-CDL~ p V A
2

Resultant Drag Toraue

V AL- L L P
2

Resultant Lif~ Torque

TDL DL DL

Whe "e V

A

Velocity
Surface Area

Density of Fluid

CD'L

'D L

D,L

Drag and Lift Coeffic'ents (Dependent upon shape and

orientation of disc)
Length f stem to resu'tant lift and drag forces

Combined Subscript

-,16-
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CD anc
) A

a e the s~e o" theO)a e s- e a. Class va ve

ass~ng the saw angular posi ion, regardless of fl'"d>

media or te=pe a ure.

~ ~
T ~uid
T 'a-er

fluid V fluid
p water V water

Wnere W

p water

2

p 4W F

62.4 VW

Water

Fluid,

62.4 l~s,'W

Calcu'ated in the de ermration of the low

conditions

VW '00223 Q '00223 CV
A A

T = Disc Hydrodyna ic Torque per PSI K~ ('fu"ction of
4w

valve angle)

T4 ='isc Aerodyn~~c Toraue pe PSZ lE4r"

The total aerodynamic torque equals

2
T4W Vp

62. 4 VW

17-





Since p
144 P

P.
C

C I.
p3 ~ a~

VF
Pl %0+ lA

VW .00223 C I LP

Tnen TI 144
B Tl 62.4 127"„00 P1A

.00223 C

A

TAir .04326 T4W
2ogo o Cv

2

lfl
Stea . 0269 .„-. 1

Pl
2G3.G Cv

Values fo C and™T .. ca.. be fourd 'n Enclosures (2) and (4)
respecti'ely for var'ous valve ~agles.

For cr-'.ical ~low he ec'.'ons can be s'-p i 'ed to:
.441 T4.. r~ X 1

t

Ste= .274 4.. r~ X Pl
G Z

The above aerodynamic torque equations have also been incorporated into
"FLOW-GAS" computer program such that the torque resulting from a LOCA can be

determined for every 10'f valve closure.

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

individually. This assumption is made for two reasons. The f'rst is for
ease of analysis. The second reason being, this is considered to be more

conservative since if both valves close simultaneously the resistance in
the system will be greater; consequently, the flow will be less and the

aerodynamic torque will be less.

18—
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Pneu at'c Torque (T )air

T „ARP1ai

Where A Area of piston
A ~ D

c
2R

Cubic Displacement
c

P ~ Working Pressure of Actuator

V Specific Volume - SCP

R ~ Radius of Scotch Yoke (See Pigure 4)

Pl ~ Pressure of the air in the piston cylinder
Pl ( V-LV

V
Pl ~ Previous pressure (See Note

Below)

5V ~ Change in Volume

~dt *
3600.

dt ~ Change in Time

Plow thru solenoid valve or quick eWaust

963 C PLS 1-. 25 (PL)
2

C ~ C of solenoid valve or quick exhaustvs v

PLS Rated liquid pressure recovery factor of a

solenoid valve or quick exhaust ~ .9

G ~ Specific Gravity of Air ~ 1

T ~ Temperature 'ankine ~ Assume equals 530

33.62 C Plv
C2 ~ Equation describing the advantage of the Scorch yoke

as a function of angle.

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

— 19-
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Valve S e
SDri ngri

Air Sue~ply

~)r>aus I .

I

t /: ai
j

Piston Scotch. Yoke

F'gure 4

Forces ac ing on Sco-ch Yoke Pin

FV
I /FR

Figu"e 5

S~ing forces in the horizontal di ection

H
— cos 6 FR - p sin 6 ."R — 0

FR = FH (cos 6 + sin 6)

FR = Resultan- Force

H
= Horizont'al Force

TR = FR R = FR R. = Resultant Torque

cos &

~ ~
T — T

cos 6 cos & +*p sin &

C2 = cos 6 (cos 6 + csin 6)

20
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"ring cr" e (T „, )
~ 4

T . =KX2H
s a» 4Q

C

Fiyu'e 6

1.414 a e
e 45o

hX = 2H

5X

K = S ring=a e

= 8,F = T

l.o14 (1.414)R

K ~ T - Ts rin be innin s rin endin
4R

X2 = X + 2 (1 + tan a)

C2 8 9 = -45

X1 = .571 T

X2 = .571, T, +'8 (1 + tan e)

YZ

Sea inc Torque bearing)T

T = 2bee"in@ =
~m P D d

8
vhere P = Coefficient of friction

= .059 for bron"e bearings
D = Disc gage Ciiamte
d. = Stem cia=etc

21-
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The torque equations are formulated into the computer program

"FLOW-CL". This program calculates the various torques acting on the

valve and the amount of valve closure as time is incremented until
which time the valve is fully closed. In order to determine the aero-

dynamic torque for angles other than the ten degree increments

calculated by "FLOW-GAS" the values for the densities, pressure drops

and velocities are taken from "PLOW-GAS", interpolated to correspond

to the angle of interest and then the aerodynamic torques are

calculated based on those values. The reason for calculating aero-

dynamic torque in this manner is that density, pressure drop and

velocity are more linear between the ten degree increments than is
the aerodynamic torque. However, for those cases where there is'a
bend upstream of the valve the torque is inputted directly. The

program used for this is "FLOW-CL1".

SEISMIC ANALYSIS

The equations used for the seismic 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 operat'ional torques.

22-





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

To perform the LOCA.analysis it is assumed for conservatism
that the pressure drop across each piping system
investigated is the full 45 psig. Ho@ever, the actuators
outside containment are subjected to the 3.1 psig.

Since the make up of the media is not known, three different
conditions are analyzed using the first case to determine

.vhich condition results in the largest aerodynamic torques.
This condition is then used in the analysis of the other
piping systems. The three conditions investigated are as
follows:

Air
Air

Steam

135
34O

292 (Saturated)

As can be seen in Appendix B, Condition 2 resulted in
the'argesttorques.

— 23-





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:

1A
1B
2A
2B
3A
3B
3C
4A
4B
4C

B-5
B-17
B-25
B-30
B-35
B 40
B-45
B-49
B»54
B-59

As can be seen in Appendix A Just upstream from valves
AOV107, 109, 110 and 111 are bends. Ther efore, the effects
of these bends on the aerodynamic torques during a LOCA have
to be determined.

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

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

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

3 ~ Calculate the resulting torque choosing the angle of
attack which results in the wor st case when added to the
aerodynamic'or que of the normal flow thru the valve,.

24





The assumption that the flow r'esultant acts at the midpoint
between the edge of the disc and the stem center line with a
bend upstream is based on the following:

1. For flow thr ough a str aight pipe the largest aerodynamic
tor que will occur at 80 degr ees open for flow in the
preferred direction and 90 degrees for flow in the
nonpreferred directian. This torque is pr edominately
due to the lift and drag forces acting an the disc.
Only a . small amount of tor que is due to the flow
impacting on the disc since the mament arm is relatively
small.

2. It is assumed that the resultant of'he flow impacts the
disc at the midpoint between the disc edge and the stem
center line throughout the closur'e from 90 degrees open
ta fully closed. Although this may not be conser vative
at the smaller angles, it will result in. very
conservative results at 80 and 90 degr ees wher e the
maximum torques due to the lift and drag forces occur.
See the diagram below.

I4—

Velooity profile with resultant
acting at midpoint between disc
edge and stem g

R

Valve at 80 dcgr'ees

~ / I

R

~Fl are 7

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

. Posi-Seal uses the full value of FR throughout the valve'lasur e.

25





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

6M Vl + F Lt «6M V2

QMV1

V2

F ht
0

@here IM ~ Change in mass - ibm

V

F

Velocity - ft/sec
Force - lbs

Change in time

LLM

@here

g
2

A = Area - ft
p w

A pv

Density, - ibm/ft3

Gravitational Constant

Floe - lbs/sec

M'Vl 6t = "P 6t
R

M Vi
8

3600

@here Q ~ Plow - SCFH

32 ' (3600)

G ~ Specific Gravity

1.517X10

-26-





The magnitude of the force impacting the disc is determi.ned
by using the principles of impulse and momentum as follows:

AM V1 w F 6t 6M V2

V2 -" 0

DMV1 = F Lt

where hM = Change in mass - ibm

V = Velocity - ft/sec
F = Force - lbs

~t = Change in time

where A = Area - ft 2

p = Density - ibm/ft3

g = Gravitational Constant

W = A pV = Flow - lbs/sec

W Vg 6t = F 6t
I

'F = W Vg
g

3600

where Q = Flow - SCFH

3a.2 (Z600) 1.517X10

- 26-
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With this valve installed in the preferred direction it is
r ecommended that the valve be orientated as shown below such
that flow assists closing of the valve. With this
orientation the direction of the flow resultant is assumed
to be in line with the tangent to the inside diameter of the
bend and the ar c of the midpoint as the valve closes. See
Figure 9 on Page 28.

~Ff use 8

This resultant direction is chosen since it results in the
largest impingement torques when added to the normal flow
induced torques. This represents the worst case, stress
wise, in terms of the torque the valve assembly will be
subject to. These torques are:

(Per Appendix B)

90
80
70
60
50
40
30
20
10

f 6 46 f 000
4) 470.) 000
3,982) 000
3,068,000
2 ) 2 89 ) 000
1,552 ) 000

958)000
483,000
244) 000

633. 8
642.2
647.2
619.7
526. 8
388.3
250 ~ 3
128 ~ 4
65.2

1 941
1 892
1699
1253
795
397
158

41
10

27
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l4 /ISO POSI-SEAL VALVE
.>ZCI S-AOVIIO La~C RADIOS WELDEL~

C9 V

4
4

VI4

Flow Resultant

(4" CLASS 150
WELD NECK FLAHGES

Et" AAD.

~Fi ure 9
NINE, hhlLE. PT. HUCLEA,R STA.-UNIT 2

VEhhTILATION REACTOR. BLD6.
AIR COOL< PORGF SECTIONS

~
~

SCAt E. /<"= l
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R = D/4 cos (20-8 )

R LOCA

(Per Appendix B)

TTotal

90
80
70
60
50
40
30
20

'0

1 '1
1.62
2 ~ 08
2 ~ 48

.2 ~ 81

3.05
3 '9
3.24
3 '9

A positive torque
remain open.

-21 53
-3068
-3542
-3113
«2233
-1210
- 504

133
3

-5433
-6516
-3954

730
741

1217
1393
1436
1445

indicates that the valve

-7 586
-9584
-7496
-3113
-1492

7
888

1303
1413

will tend to

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

~F1 ure 10

The total torque is calculated in the same manner as for
AOV110 with the flow resultant being as shown on Page 30.
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l8, CLASS ISO
WE'D HECN, PLUNGES

IZ. BAD.

Flow Resultant

80

OI4
'14

SO
eI0

90 SHORT RADIUS
WENDELL

l2."CLASS ISO POSI-SEAL.
vALVE~ AOV"I07

N)NE MlLE'PT. NUCLEAR GTA."UNITc

VER7 I LATI ON R EACTO R BLDG.
AIFi, COOL $ PURGE SECTIONS

~Pi ure i i SCALE: /g = I





X
(Per Appendix 'B)

90
80
70
60
50
40
30
20
10

3)395)000
3 g 302 ~000
3,0 80,000
2 g 443,000
1, 811,000
1 .g 221 g 000

7 47,600
378p500
1 91, 400

508
549
554
557
508
394
260
136

69 ~ 5

1137
1195
1125

897
606
317
128

34
9

R "
Q, cos (10 - 8)

90
80
70
60
50
40
30
20
10

~ 51
F 00
1. 46
1.88
2.24
2 ..53
2 ~ 75
2.88
2 ~ 93

R

580
-'1195
-16 43
-1686
-1357
- 802

352
98
26

LOCA

(Per Appendix 3)

-2295
-2796
-167 8

80
759

1056
1172
1202
1209

TTotal

-2 875
-3991
-3321
-1766

598
254
820

1104
11 83

V v

This valve should be orientated in the same manner as valve
AOV107.

The determination of the total torque is based on the flow
resultant as shown on Page 32.
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l2. CLASS 150
WELD NECK FLANGE'Z RAD.

Flow Resultant
/l

0 )i >Ii

fO

I 0g c

fo
Qol~ so sHGRT RADJUS

W ELDEl„L

I2 CLA$S ISO POSI-SEAL
VALVE AOV-l03

~iii ure 12

NINE NILE PT. NUCLEAB STAINTc

VENTlLATlON RE'ACTOR E3LDG .
A l R, COOL g Pl) RGE SECT lON~~

re ))
SCALP: /g = l





X
(Per Appendix B)

90
80
70
60
50
40
30
20
10

3,332,000
3, 2 47,000
3,.0 39, 000
2, 438,000
1, 811,000
1,219,000

7 52,600
37 8, 800
1 91, 500

532
535
536
485
4g4
389
260
136

69 ~ 5

1169
1145
1074
779
590
313
129

34
9

R = Z cos (20 - e)

90
. 80
70
60
50
40
30
20
10

1 ~ 00
1. 46
1.88
2.24
2 ~ 53
2.75
2.88
2 '3
2.88

R

-1169
-1672
-201 9
-1745
-1 492

860
372
100

26

LOCA

(Per Appendix B)

-21 27
-26 47
-1 571

"15
760

1055
117
1202
1209

Total

-32g6
-4319
-3590
-1730

732
195
799

1102
11 83

V v

It is recommended with this valve in the preferred directionit be orientated as shown below:





The calculated torques for valve AO7111 are as follows vith
the resultant floe as shorn on Page 35.

5? X
(Per Appendix B)

90
80
70
60
50
40
30
20
l3

,444,000
,444,000
,049,000
) 376,000
,7 85) 000
,212,000
749,000
377,000
1 91,000

631 ~ 5
720 '
642.5
632.0
548.3
409 ~ 2
265. 4
136.6
69,4

1434
1635
1291

990
645
327
131

34
9

J}. cos (20 -8)
4

90
80
70
60
50
40
30
20
10

1 ~ 00
1.46
1 ~ 88
2.'24
2 ~ 53
2.74
2 '8
2 '3
2.88

TR

-1592 =

-2649
-2685
-2

455'1

812
9 97.

- 418
110

29

T LOCA

(Per Appendix B)

-2 813
-4127
-2044
- 156

751
1058
1174
1203
1209

Total

-4404
-6776
-4729
-2611
-1 061

61
7 56-

1093
11 80

34





BO Ltrl%5 RAD1U5
WELDELL

IC / I QM t LJ~I
VALVE ~2CP5-AOYl l l .

Ireo

D

Flow Resultant

la"..R4D. )2." CLASS 1GO
WELD NECK

FLANGE'Ft

use 14 .NlNE. MlLE PT NUCLEAR, STA.-UNLT"

VENT1 LAT)Og ABACTOR BLDG.
Ala COOL 4 PURGE SFCZ<ONS

SCALE, >e, =1





For the seismic analysis each valve is analyzed based on the
maximum torque resulting fr om a LOCA. The valve angle which
results in the largest torque is 80 degrees. If this torque
results in overstressing of the valve then the amount

of'alveangle is restricted to 70 degrees and the stress
determined based on the LOCA torque at that angle. If. that .

results in overstressing then the valve angle is restricted
to 60 degrees.

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

Angle of

1A
1B
2A
2B

80'0'0'0'0

80'0'0'

0

80'0'0'0

60'-1
c-4
C 7
C-10
C-1 3
C-1 5
C-1 8
C-20
C 23
C-25
C 28
C-30
C-33'-35

36





Shown in Appendix D are the calculated closing times. These
closing times are based on the aerodynamic torques
determined in Appendix B and the section pertaining to the
influence of bends. They are calculated using the computer
programs "FLOW-CL" and "FLOW-CL1~.

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

.restricted.'hown

in Appendix E is a comparison of actual closing times
to those calculated.

3 7





ROTE'he ortentation of the valves is
based on the normal ilow
directions given on. Posi-Seal
assembly drawings, Enclosure (1). ~





14~ - 150 Class Valves 2CPS~AOV 104 K 106

Piping outboard of valve 2CPS~AOV104 breaks off.
The resulting system is as shown below.

8

AVV 106 APV 104

Per References
(e) & (f)

Entrance (1)

Valve (7)
Flow in the Preferred Direction

Straight Pipe ( 4)

Valve (7)
Flow in the Preferred Direction

Exit (8)

K -".5 D = 14"
in

C = 6317

L »
-11'V

= 6317

oui

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





14" - 150 Class Valves 2CPS~AOV 108 4 110

Piping outboard of valve 2CPS~AOV110 breaks off.
The resulting system is as shown below,

2,'

4

AOV 108 Per References
(e) a (g)

1

AOV 110

Entrance (1)

Valve (7)
Flow in,the Preferred Direction

~ Straight Pipe ( 0)
'end

90 Degrees (5)

Straight Pipe ( 0)

Valve (7)
Flow in the Preferred Direction

Exit '(8)

K = .5 Di

Cv = 6317

L — 9'

= 12 ft = 16

3 t

Cv = 6317

K = 1 D = 14"out

Case 2A - Valve AOV108 Cycles
2B - Valve AOV1 10 Cycles

A-2
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12< - 150 Class Valves .2CPS~AOV 105 5 107

Piping outboard of valve 2CPSIAOV105 breaks off.
The resulting system is, as shown below.

Per References
(e), (h) 6 (j)

AOV107 AOV105

Entrance (1)

Straight Pipe (4)

Bend 90 Degrees (5)

Straight Pipe (4)

,K = 5 Di "- 12"

6.77'2

f = .16

4.76

Valve (7)
Flow in the Nonpreferred Direction

CV '= 4942

Straight Pipe ( 4) L =

11'alve

(7) CV 4942
Flow in the Nonpreferred Direction

Exit ( 8) K = 1 D = 12"out

Case, 3A - Valve AOV107 Cycles
3B - Valve AOV105 Cycles
3C - Valve AOV105 Cycles with piping upstream of

Valve AOV107 broken off

A 3





33375SL-003

12" - 150 Class Valves 2CPS~AOV 109

Piping outboard of valve 2CPSIAOV111 bt eaks off.
The resulting system is as shovn belov.

1 Per References
(e) .(i) < (k)

Og

AOV109

Entrance (1)

Straight Pipe ( ¹)

Bend 90 Degrees (5)

Straight Pipe (¹)
Valve (7)
Floe in the Preferred Direction

Straight Pipe (¹)
Bend 90 Degrees (5)

Straight Pipe (¹)

L ~ 9'

12 ft " .16

L e ¹'

«" o5 D -" 12"

9 t

12 f = .16

L -"377 '

= ¹9¹2

Valve (7)
Floe in the Nonpreferred Direction

CV = ¹9¹2

10 Exit (8) K e 1 Do t = 12"

Case ¹A
¹B
¹c

Valve AOV109 Cycles
Valve AOV111 Cycles
Valve AOVt 11 Cycles vith piping upstream of
Valve AOV107 broken orf

A-4





Dete~nation of'lov Conditions





C~~E

CONDITION

IIUC~R LOCA ANALYSIS

VALVE SIZ":

VALVE CLASS:

ACTUATOR:

U?ST~If PRESSURE 7~ PSIA

INI ~ D,L TZPBATURE ~~ F

SHUT -OFF PRESSURE " P9 7 PSIA MEDIUM

SPECIFIC GRAVITY

'

INITIALDENSIZY z. 7 / IM>/p

COl "wESSIiILITY HYDRODYÃAtKC FACTOR
8 90 DZG ''. LI.LBS

PSI

STEM DIA. /i 5 7 $ IN.
PACKi'BG TORQbr. t'5 ~ IN. LBS.

DIRECTION F~,l, .

GAG" DIA. /2 ~ '7 7

SEAL TORQUE

IN

INPUT S ATION NO. K FACTORS ETC.

(See Appendix A)





CONT<QI g YSTEM AHALYSIS

Uac /can ,N ~ IAL
~S
59. 7 lW ]

INITIAL

'. 35 14m 7 59 ~ 7

FINAL

SHIEST

OFF

STEN
OIA.~S.-

SP. HEAT
4

CACE
0 IA.

GRAVITY
1

PACH INC
TOROUE

SEAL
TOROUE

890 DEC
1182

TWT10~
ENTRANCE
Val VE

14 ~ 0
14. 0

0.0
0.0

9ANCE
0 00
0 860

CORRECTED

Oo COCO
0.86066

4
5

VALVE
EXIT

14 ~ 0
14 ~ 0

0. 0
0. 0

0 860
1 000

0.86066
1 F 00000

FLOLJ IN PREFERRED DIRECTION

FLOLl< p 447,632 SCFH

4
5

59. 7
53. 5

46 ~ 0
39 1

0.2710
0."506

I)C l0 ~

0. 2003

135+ 0
130 8

12S 3
119. 6

398 ~ 9
430+ 7

~ ~

478. 5
539. 6

NOTE: THERE IS CHOHEO FLOW aT STATION 5

CONDITIONS IJITH VALVE SHUT
vaLvE TDRDUE~ 3,101 IN. Los

1"
I ~

~ ~4l
1 11

~ ~ ~ ', ~ ~

~ ~
~ ~ ~ I ~





COAL> 1 l 3: L3gg P,~ ~ill Vt. L LOSE+

ANC' FLOW
n

OF'CR SS VALVE Tc osang

F'RESSURE OENSITY
i i ~

TEHPERATURE VELOCITY

5
6

53. 5
48. 0

39. 1

14. 7

0. 2506
0. 2320

0. 2003
0 '995

130. 9
126. 8

119 ~ 6
90'

430. 7
465. 1

539. 6
1085. 6

NOTE: THERE IS CHOHEO FLOW AT STATION 5

ANCLE FLOW OP ACROSS VALVE
80 5, 447, 632 9. 66

Tclosang
6, 115

3
4

PF.'ESSURE
59. 7

43,8
41. 6

DENSITY
0. 2710

0. 2173
0.2095

TENPERATURE
135. 0

123. 6
1 1 ~ 7

VELOCITY
399. 9

496+ 6
514 ~ 4

14 ~ 7 0. 099S 90+ 4 1085. 6

70 4, 828, 829 14. 98 3i 415

5

59. 7
55 1

38. 5
31. 6

0. 271C
0 561

0 1983
176 l

133. 0
131 ~ 9

'119 1
112. 6

353. 6
373+ 6

481 ~ S
554. 4

60 3~ 708 ~ 674 29. 57 613

4
5

59 ~ 7
57+ 2

26. 6
22. 6

Oe 2710
0. 2631

0 1523
0 1357

135. 0
133. 4

107+ 2
102 3

271 6
279.3

483+ 0
542+ 1

NOTE: THERE IS CHOVEO FLOW AT STATION 2

ANGLE FLOW OP ACROSS VALVE Tc losing

PRESSURE DENSITY TEHPERATURE VELOCITY

3
58. 5
20 7

WA

Oe2671
0 1274

A

lt."

134. 2 20]
99. 8 422 3

~ w





~
' 4

I y
0 ~ ~

0,044(
94v <

90 ~ 4

HERE 'IS 'IOhED FLOI'T STATION 2

ANGLE f'W
~ 4 ~ 'V 'vC4
~ ~ ~

DF'CROSS VALVE
4 .07

Tclnsang
1 ~ 216

PRc SSURE DENSITY
1 54.7 0 710

TEMF'ER*TURE
135. 0

VELOCITY
132, 7

3 17. 2
4 16 ~ 9

1

6 ',14.7

0 1114
0. 1104

0.0995

94. 6
94. 2

90. 4

3 "5. 6

361 ~ 1

~VGL- F-
30 1 ~ 109 c 994 43. 97 1, 391

4
5

59. 7
59 ~ 6

lb. 5
15. 2

0. 2710
0. 2706

Oo 1037
0. 1021

135. 0
134 ~ 9

91. 9
91 ~ 3

81. 2
81. 2

2]2
215. 6

NOTE: THERE IS CHOKED FLOW AT STATIOH 2

AHCLE FLOW DP ACROSS VALVE Tc losing

FF.ESSUHE DENSITY TEMPERATURE VELOCIFY

3
4
5

.6

59. 6
15 ~ 0

14 ~ 8
14 ~ 7

0.2709
0. 10'10

0 1002
0. 0995

134,9
90. 9

90. 6
90 ~ 4

41 ~ 1
110+ 3

111. 2
112.

0'OTE:

THERE IS CHOHED FLOW AT STATION

ANGLE
10

FLOW
284, 134

DP ACROSS VALVE
44 ~ 91

Tc losing
I~ 444

PRESSURE DENSITY
1 59v 7 0. 2710

TEMPERATURE VELOCITY
135. 0 20. 8

3
4

14 ~ 7
14 ~ 7

Oo 0999
0.0999

90. 5
90. 5

Sdo 4
56. 4

6 '4 ~ 7 Oo 09'?5 90. 4 Se.b

I
)

~ ~ V 'b

l ~

~ ~ «V
V ~





COilDZTZON

NUCL:-~R LOCA ANALYSZS

VALV:" SZZ:-:

VALVE C'"SS:

AC JATOR:

ggd

U?SZP~<l PR:SSUM ~5. PSZA

ZtiZZL" ToMPoRASURS P yD oF

SHUT 0"" PRHSUBE ~~ PSZA

RATZO OF SP. ~T

ZNZTZAL D~I ~~ .,20 I

FZNAL PRESSZEE

MEDiA

SPECL" ZC GRAVITY

IH/F.T
PSZA

COl~z ESSZZZLZTY iZDHODYiV2&CFACTOR
0 90 D" G ~ ZH.IZS

PSZ

S -"4 D~M.

PACKING TORQUE

DZR"CTZON

GAG" DZA.

SEAL TORQUE

IN

ZNPUT STATiON NO. K FACTORS ETC.

(See Appendix A)





VALVE SIZE-14 VALVE CLASS AD )50 FLOW CAS

Uf 0 Tc 5AQ
f RESSU( 5,

MEDIA

INI 'AL
PEN51«Y ~(0~

RATIO OF

INII~AL
TEHPSRATURE

SPECIFIC

FINAL
PRESSURE

SHUT-OFF
PRESSURE

CONPRESSIDI( ITY HYDRODYNANIC FACTOR

1 1182

~TEtl—-~
0 IA. DIAo
l. 375 12 ~ 974

TOROUE
832

&H.
TORQUE

1454

STATION NO, TYPE OF RESISTANCE

VALVE
STRAICHT PIPE

EXIT

14 ~ 0
14. 0

14. 0

0. 0
11 ~ 0

0. 0

DIAMETER-(0) LENGHT-(L) RESISTANCE-(K)

0. 860
0. 141

1 000

CORRECTED
RESISTANCE-(H)

0000
0+86066
Oe 14142

~ '6
1 F 00000

CONDITIONS WITH VALVE OPEN

y +/y

PRESSURE DENSITY TEMPERATURE VELOCITY

5
6

53. 5
48.0

~ 4
39.2
14~ 7

0.1860
0+1722

0. 1489
0.0738

329+ 6
319. 6

301 ~ 5
117 8

501m 6
541 ~ '9

628» 1

1266+ 6

NOTE: THERE IS CHOKED FLOW AT STATION 5

VALVE TOROUE~ 3,101 IN. LOS
DELTA P>45 00 PSI

l
~ g





(.QHO T. T IAH'R AS VALVE CLOSES

ANQ' FLQV QP ACROSS VALVE
~ ~

Tc 1 os a no

PRESSURE
5
53. 5

QEHSITY

0. 1860
Q 1 ~ l&

329. 6
319. 6

501 ~ 6
541. 9

TEMPERATURE VELOCITY

5
6

0. 1489
0.0738

~ ~

301. 5
227. S

628. 1

1266. 6

NOTE: THERE IS CHOKED FLOlJ AT. STATION 5

ANGLE FLOIJ OF'CROSS VALVE Tclosing
80 4 ~ 7 7,176 9. 71 6, 170

PRESSURE DENSITY TEHPERATURE VELOCITY
1 59. 7 0 ~ 2010 340.0 465.4

3
4

3.
43. 8
41. 7
3.

14. 7

0. 1611
0.1557

Qo 0738

311. 2
306. 9

227. 8

579. 0
597. 5

1266. 6

~OT~ER~
70 4 185 884 15. 15 3, 450

4
5

59. 7
55. 2

38. 4
31 ~ 6

0. 2010
0.. 900

0 1467
0 1277

340. 0
332 4

299. 8
283.6

112 1

x34 ~ 9

561. 8
645'

60 3t 202~ 679 29 86

1
5

59m 7
57. 3

26 4
22. 6

Qa 2010
0 1951

0. 1123
0. 1006

340. 0
336 ~ 0

269. 1
257+ 8

315. 3
324. 2

563+ 9
629m 7

HOTE: THERE IS CHOKED FLOLI AT STATION 2

AHCI.E FLOV OP ACROSS VALVE Tclosing

~

t PRESSURE DEHSITY TEHPERATURE VELOCITY

58. 5
20. 5

0. 1982
0.0939

I'
~

338. 1
250. 8

233 ~ 3
492. 8

~ ~

~ ~ ~

~ ~





I
~ ~

$ ~ I'+38 'I I 'I 8
j ~ ~

NO E: „HERE IS CHCCEO FLOV AT STATION

ANCLE
«0

FI.CV
lr 56S ~

QP *CROSS VALVE
I

1
I

Tc lost tT9
1, 217

PRESSURE DENSITY TEMF'ER4TUF E VEI.OCITY
59 ~ 7 0. 2010 340, 0 154. 1

3 17.2 '
16. 9,
TI.

6 ]4 ~ 7~TI. Tk

0.0826
0. 0819

0. 0738

+38
237. 4

227. 8

374. 8
378. 1

419. 4

~kCII TI
30 957,243 44 ~ 00 1, 392

~ 4
5

59. 7
59. 6

15. 5
15k 2

0 010
0.2007

0.0768
0.0757

340. 0
339. 8

231. 4
230. 1

r.e

94 2
94 ~ 2

246. 6
250. 0

HOTE: THERE IS CHOHEO FLOV AT STATION

ANGLE FLOV OP 4CROSS V4LVE Tc]ostng

PRESSURE OENSITY TEMPER4TURE VELOCITY

5
6

59k 6
14. 9

k

14 ~ 8
14. 7

~ «
0 2009
0 0749

0. 0743
0. 0738

339I9
I l9 ]

228 ~ 4
227. 8

47. 6
127. 7

]28. 7
129. 6

HOTE: THERE IS CHOHEO FLOV AT ST4TIOH

AHCLE
10

FLOV
244 ~ 569

OP ACROSS VALVE
44 ~ 91

Tc losing
1 ~ 444

3
4

PRESSURE
59. 7

]4k 7
14. 7

14 ~ 7

OEHSITY
0, 2010

0 0741
0.0741

0. 0738

TEMPERATURE
340. 0

228 ]
~I \8 ]

227. 8

VELOCITY
24. 0

65.2
65,3

65k S

~ ~

I

B.5





CASE

CONDITION

A'TUCL" "~ LOCA ANALYSIS

VALVE SZZ :

VALVE CLASS:

AC UATOR: 6~4 '> b

UPST.~~ i PRESSURE b 0. 7 PSZA

ZNZTDiL TZZS'CONATUS ~LZ OF

S'RUT OFF PZLSSUBE ~5, PSZA

ZNZTZAL DENSZ - IO f LES/FT

l~

COt~A. ESSI3ZLITY

SPECZFZC GRAVITY

HYDRODY?iAMEC FACTOR
8 90 DEG

C<

Zl.~~S
PSZ

STE4 DIA.

PAC~IG.TORQUE

DIR. CTION

.GAGE DZA.

SEAL TORQU"

ZN

DPUT STATiON NO. K FACTORS . ETC.

(See Appendix A) '





VALVE SI Ee) 4 VALVE CLASSc'.50 FLOW CAS

UPSTcEAr
FQEccilgc

(

INITIAL INITIAL
DENS IYY-<10t TEMPERATURE

2 v

RED IA RATIO OF SFECIFIC
*T~.

SAT. STEA(( 1 312 ~ 6

Fr HAL
PREeSURE

SHUT OFF
PRESSURE

CO((PRESS IOILITY HYORODYHA((IC FACTOR
E

1182

~TEN-
D IA.

1. 375
OIA.

12. 974
TORQUE

832
TORQUE

1454

STATION NOe TYPE OF RESISTANCE

1 VALVE
3 STRAIGHT

PIFE'XIT

DIAHETER-(0)

14. 0
lb. 0

14 ~ 0

LEHCHT-(L)

0. 0
11 ~ 0

Oo0

RESISTANCE-(K)

Oi 860
Oe 141

1 000

CORRECTED
RESISTANCE-(K)

Oe 86066
Oo 14142

1 F 00000

CONDITIONS WITH VALVE OPEH
~ 1

PRESSURE DENSITY TEHPERATURE VELOCITY

5
6

53. 3
48. 3

40 3
14. 7

0,1266
Oe 1175

0 1024
0, 0474

284
277. 7

266. 0
209 ~ 2

592. 9
638. 9

735. 2
1587, 9

NOTE: THERE IS CHOKED FLOW AT STATIOH 5

VALVE TORQUE 3, 101 IH. LOS
DELTA P~45.00 PSI





CQNO IT IPHS lolR VAI VF C1 QQPg

ANGLE FLOW
QA 4 ERR'1

OP ACROSS VALVE Tc losing

PRESSURE OEHSITY TEI'.PER TURE VELOCITY

5
6

53 ~ 3
48. 3

40. 3
14 ~ 7

~ ~

0.1 66
0. 1175

0. 1024
0 ~ 0474

\84 ~
l

277. 7

266. 0
l09

$92. 9
638. 9

735
1587. 9

NOTE: THERE IS CHO)lEO FLOW AT STATION 5

ANGLE FLOW OP ACROSS VALVE Telos any
80 5,895, 146 8. 77 5, 789

PRESSURE OEHSITY TEMPERATURE VELOCITY
1 59. 7 0. 1380 l9 l 0 545. 6

3 44 5 0. 1104 \'7l 3
4 42 ~ 5 0. 1065 269 '

679. 9
702. 2ll

6 14 ~ 7 0.0474

~OT~ER-
I09 l 1587. 9

70 5,279,451 14 ~ 10 3l 317

59 ~ 7, 0. 1380
54. 9 0. 1296 286m 3

488. 6
518+ 7

4
5

39. 3
33. 3

~ ~

Oi 1004
0 0884

264 ~ 4
254. 1

~ A
666 3
757. 0

60 4 ~ 057,308 29, 47 630

1
2

4
5

$ 9.7
$7.2

26. 7
23. 3

V ~

Oi 1380
0. 1336

Oo0747
0.0674

'l9 l 0
89.1

241 1
233'

Wl

375m 5
386. 7

693'
768 8

NOTE: THERE IS CHONEO FLOW AT STATION 2

ANGLE FLOW OP ACROSS VALVE Tc1 os

in'RESSURE

OEHSITY TEMPERATURE VELOCIT'Y

~I
3

,$ 8.6 0. 1361
20 ~ 6 0 0615~4 ~A%

290. 7
226+ 9~A~

277. 5
615. 7~A A

r I
~ ~

4 eC,





vCTE ~

\ ~ 4

.HERE IS CHOKED F CW AT STATION

1

ho
ob ~

oo

~ ~

ANGLE FLOW
4+4 ' CP 4CRCSS VALVE

l3
Tc los ang

1, 210

476.'5
480. 5

217. 2
216 ~ 6

0.0534
0 '530

17. 2
17. 0

3
4

PRESSURE DENSITY TEMPERATURE VELOCITY
1 59. 7 0. 1380 184 6

14,7

~ll~HEftll-
Qe 0474 209. " 537. 3

~NCL
30 ll217, 400 43. 98 1, 390

V W ~

59. 7 0. 1380
59. 6 0. 1378

l91 0
291. 8

11 ~ 6
112. 6

4
5

15. 5
15. 2

0, 0494
0.0487

ll l
~ Q

211 ~ 1

314+ 2
318+ 6

NOTE: THERE IS CHOKED. FLOW 4T STATION 2

'
~

4HCLE FLOW DP ACROSS VALVE Tc losing

PRESSURE DENSITY TEMPER4TURE VELOCITY

5
6

59. 6
14. 9

14. 8
14 ~ 7

0. 1379
0. 0481

0.0477
0.0474

29.1 9
l1Q

209 7
lQ9 l

Sbo 9
163 ~ 1

164. 5
165. 7

NOTE: THERE IS CHOKED FLOW AT ST4TION 2

4HCLE
10

FLOW
311, 010

OP ACROSS V4LVE
44 ~ 91

Tc losingll444

PRESSURE DENSITY TEMPERATURE VELOCITY
59.7 0+1380 292 0 28m 7

3
4

14. 7
14 ~ 7

14 7

0 F 0476
0.0475

0 0474

209. 5
209. 4

2Q9

83+ 4
83. 4

83+ 7

13OC

a ~ >
4





CA

ZtUC~R LOCA ANALYSiS

VALVE SIL=:

VALVE CLASS:

'CTUATOR:

UPSTPZAN PESSSUNS ~, PSZA

ZNi IAL TZHZRTUBE ~~ F

SHUT OF." PBESSUBE " 5 5. 7 PSIA

RA IO OF SP. Hi'AT

INITIALDBlcx I 27/ 12S/PT- 3

FINAL PRESSi&E / 9 J PSIA

IA
SP" CIFIC GRAVITY

COl~ESSZSILITY / HYDHODYNAl~zZC FACTOR
6 90 DEG ~ / Z ZN.: ~S

PSZ

STM DZA.

PACiCENG TOBQUE

DIRECTION

I 31 ZN.

L IN.~~

GAG" DZA.

SBG TORQUE I 0'>
'N

ZN. LM

INPUT STATION NO. K FACTORS ETC.

(See Appendix A)





vaLvE SI-E ~ 14 VaLVE CLASS F 150 FLOM-GAS

Uf STf EAN
FRES=URE

.. 59.7

HEDIA

AIR

I~ITIaL INITIAL f' MAL SHUT-OFF
DENSITY-110'ENf'ERATURE PRESSURE PRESSURE

~ 'tg C 4

RATIO OF Sf ECIF IC CONPRESSIOILITY HYORODYNaNIC FaCTOR
.sp. QE4+ ~Rav T EG

1 ~ 4 1 1 1182

STEM
DIA.

1. 375 12,974

P4CK WG

TOROUE
832

SEAL
TORQUE

14S4

ANETER-(0)

14 ~ 0
14 0

14 ~ 0

R N

STATION NO. TYPE OF RESISTANCE DI
l. EQTRAN
2 VALVE
3 STRAIGHT PIPE
1 ~IILV
5 EXIT

LENGTH-{L)

0.0
11 ~ 0

0 0

0 860
0 1410'60
1 000

RESISTANCE-(K)
0. 00

CORRECTED
RESISTANCE-C):)
0.50000
0.86066
0. 14142
0.86066

00000

CONDITIONS UITH VALVE OPEH

PRESSURE OEHSITY TEHPERATURE VELOCITY

53. 5
48. 0

39. 1

14 ~ 7

0.2506
0,2320

0. 2003
0. 0995

130. 8
126. 8

119 6
90. 4

430. 7
465 1

539.6
1085. 6

NOTE: THERE IS CHO)lED FLOLI AT STATIOH 5

va
VaLVE TOROUE 3,101 IN.. Les
DELTA Pa45 F 00 PSI





h
E I ~

COND Z T Z C3NQ EoEg g4LgE CLOSES s 1 ~ ~

ANCLE FLOW
90 S, 447., 632

OP AEEQEE IIALIIE
6. 95

Tc losing
5 ~

440

PRESSURE

53 ~ 5 '. "506
3, 48 0
4 46.0

6 1EE. 7 0. 0995

VELOCITY
398. 9
430. 7

TEHPERATVRE
135.0

30 8
465 ~ 1

478. 5
39

6

1 6 ~ 8
125. 3

90. 4 10850

NOTE: THERE IS CHOHED FLOW AT ST4TIOH 5

4HCLE fLOW
80 5,226E233

4 R VA
11 ~ 22 6, 486

FZESSURE
1 59 ~ 7 0.2710
2 54. 1 0. 2526
3 49. 2 0. 2363

135. 0
131. 2
127. 8

TY
382. 7
409 ~ 9
438. 3

47. 5
5 36. 3

0.2304
0 1901

099

126m 5
117. 1

4

448'
545. 5
041. 5

NOTE: THERE IS CHOHEO FLOW AT STATION 5

4HCLE FLOW
hc

OP *CROSS V4LVE Tcloslng

~ PRESSURE~~E DENSITY
n

TEHPERATURE VELOCITY

5
6

55 5,
52. 0

30m 0
14 ~ 7

C.2575
0.2458

0. 1659
0.0995

13 ~
l

12'9. 8

110. 9
90.4

357. 5
374. 8

556 ~ 3
927E 1

HOTE: THERE IS CHOHEO FLOW AT STATION 4

ANGLE FLOW OP ACROSS VALVE ~ Tclosing
60 3E S67, 082 33 ~ 10 740

PRESSURE OEHSITY TEHPERATURE VELOCITY
59» 7 0 2710 13S ~ 0 261 ~ 2

55+5 0.2574
55o0 '.255S
"E ~"
14 ~ 7 0 0995

39 16

3
4—E
6

(
QT~ER

C ~EEE~
SO 2 f 661E 389

132,2
131 ~ 8

90.4

737

274m 6
276+3

710. 8

1

2,
59. 7
58 6

0 2710
0. 2675

135. 0
134+ 3

V 'Y
194 ~ 9
197. 0





57. 3
5 18. 2
6 .. ~4<2

0. 2634
0. 1160

133. 4
96 ~ 1

199. 9
455. 2

'I ~

NOTE: THERE IS CMOHEQ FLOW AT $ TATIOH 4

ANCLE FLOW op acROss vaLUE
40 I $0"-,I'4~

PRESSURE QEHSITY TENF'ERATURE
...I I'I >-~ "7LO~.L

59 0. 2696 134 ~ 7
3 58. 8 0 2681 134, 4

58. 7.
5 16. 1 0. 1066 92
6 14 ~ 7 0 099$ 90+ 4

NQTE; THERE IS CMOf:EQ FLOW AT STATIOH 4

Telos any

VELOCITY

132. S
133. 2
133 ~

33$ .4
3S9.2

AHCLE FLOW OP ACROSS VALVE Tc 1 os
in'0

l~ 113'4S 44 ~ 16 1,393

3
4

F'RESSURE OEHS ITY
59. 7 0. 2710
S9.6
S9e 4 0. 2701
59. 4 0«2700~S ~ 0+
14. 7 0 0995

134. 8
134. 8

81. 6
Bli6

90. 4 221m 8

TEMPERATURE VELOCITY
135m 0 81 5

~QTE~E~LRJHO
'IIGL~II

20 $60~464 44 ~ 79 lt436

P 4 R V Q TY
59. 7
59m 6

S9. 6
14. 8

Qi 2710
0+2709

0.2707
0 1002

135 ~ 0
134 ~ 9

134. 9
90. 6

41 ~ 0,
'41'

41 0
110. '9

NOTE: THERE IS CMOHEO FLOW AT STATIOH 4

44

PRESSURE QEHSITY

9
44

TEMPERATURE VELOCITY
0 0.7

2 $9. 6
$9.6

9.
14 ~ 7
Iho7

0» ~709
0. 2709
0.~709
0+0997
0+099$

134 9
134 9
134. 9
90. 5
90'

20. 7
20m 7
20. 7
$ 6o3
56 F 4

N: M
'

N L W A A

HOTEl A POSITIV .CL SINO ORQU NQ A HA M VALV

1





CA E

CONDZ ZON

MJC~R LOCA ANALYSIS

VALVE SIZE:

VALVE .,CLASS:

ACTUATOR:

D

SPSTP~ PRESSlE:" ~5 P-ZA

IHZTIAL TI!dPERATURE ~30 F

SHllT OFF FR&SURE ~>N PSI.A

COMP..ESSIBILZTY

INITIALDENSITY ',?0 I

FINAL PRES%HE 7
MEDIA

SPECIFIC GRAVITY

HYDRODYNAMIC FACTOR
6 90 DEG g2

LBS/FT"

PSZA

ZN, L~S
PSZ

STiZ DZA

PACKING TORQUE

DIRECTION

GAGE DIA.

SEAL TORQUE

Z. 7 'ZN

INPUT STA ZON NO. K FACTORS ETC.

(See Appenaix A)





V.V VE CICcc ~ „

Vji Ai

041 VE CLAccc ~ CD

IVIYIAL
~ C I LiC g(*l) Q C

cIQAL
PREc SVs c

cps ~ r 0 c

cRCCCiIPE

cLOs s GAc

AIR

Rg t SPcC'F'C COMPRESS 8".TY HY RQOYNANI FAC,OR
V

1 1182

0 IA.
l. 375

DIA
12. 974

TORQUE
832

TORQUE
1454

STATICN NO. TYPE CF RESISTANCc

VALVE
STRAIGHT PIPE

14. 0
14 ~ 0

0.0
11 ~ 0

DIAIIETER-(0) LEMGHT-<L) RESISTANCE-(N)

0.860
0+ 141

CORRECTED
RESISTAN E-(Il)

0. 86066
Oo 14142

EXIT 14 ~ 0 0. 0 1 000
~ 4

1. 00000

CONDITIONS LIITH VAI.VE OPEN
I ~

PRESSURE OENcITY TENPERATURE VELOCITY

5
6

53. 5
48 0

39. ~

1 e ~ 7

0. 1860
0. 1722

0.1489
0.0738

329. 6
319. 6

301 5
27. 8

50.1. 6
541 9

628 11'e.e
NOTE: THERE IS CHONED FLOW AT STATION 5

VALVE TOROUE+ 3y 101 INe LOS
DELTA P<45.00 PSI

A

c





< ~ s< C

4 < ~

CI

c once<<No

53. 5 ~

48. 0

39. 2
14 ~ 7

<<C W I<CC ~ <4<

0. 1860
0 ~ <'%

0 14L?9
0. 0738

C~'r 4(:<RE

3 4.6
319 ~ 6

301. 5

VCLe seev

501. 6
541 9

62S. 1

1266m o

NOTE: .HERE IS CHOHED FLOW AT STATION 5

ANGLE
80

FLDU
4,530,955

DP ACROSS VALVE
11 ~ 10

Tclosing
6, 51'9

PRESSURE DENSITY
1 59 7 0 ~ 2010

TEHPER4TURE
340.0

VELD<".ITY
446, 1

4
4

49. 3
47. 6

14 ~ 7

0 1754
0. 1710

0. 0738

321. 9
318. 7

227. 8

510. 1

522 0

1214< 1

?

70 4? 030 ~ 437 20 69 3, 998

1

~ ~
4
5

59. 7
55. 6

50'
30.

0. 2010
0. 1910

0 1793
0 1235

340. 0
333. 1

324. 8
279. 8

396. 8
416m 5

~ ~ ~

442< 8
645. 5

NOTE: THERE IS CHOHED FLOW AT STATION 4

ANGLE FLOW DP ACROSS VALVE Tc losing

PRESSURE OEHSITY TEHVERATURE VELOCITY

57. 5
55. 5

21 ~ 9
14 ~ 7

0. 1956
0; 1910

0 '9S2'.0738

336. 3
333< 1

255. 3
8

311< 6
319< 3
V ~

621 ~ 7
827. 0

NOTE: THERE IS CHONED FLOW AT STATION 4

206

4NGLE FLOW OP ACROSS V4LVE Tc losing
$ 0 2,302,002 39.28 737

PRESSURE DENSITY TEHPERATURE VELOCITY
59.7 0.2010 340.0 226. 6

~ ', ~ <f<

:.(4 . ~
~ ~ ~ ~

~ ~f
~ ~

? ~ ~ s ~ ~





ao«'Cw ~M
I 4/8 bib 8

1, 551 ~ <83
v v ~

42, 64 1 ~ 18

4
5

c9
59. 3

58. 8
lb. 1

0 2010
0. 2001

0 1988
0. 0790

~ ~, l l l
340 ~ 0
339

338. 5
234. 1

I Ql ~

15 ~ 8
153. 2

154. 0
388. 4

NOTE: THERE IS CHONED F'W AT STATION 4

ANGLE FLOW DP ACROSS VALVE Tc los any

PRlESSURE DENSITY TEHPERATURE VELOCITY

5
6

59. 6
59 ~ 4

15. 2
14. 7

0.2007
0.2003

0 0757
0.0738

339.8
339 '
230. 1
I l7 8

94. 5
94 ~ 7

250. 7
257. 3

NOTE: THERE IS CHOHEO FLOW AT STATION 4

ANCLE
20

FLOW
483,477

OP ACROSS VALVE,
44 '9 . Tclossng

1,4'6

PRESSURE DENSITY
1 59. 7 0 2010

TEHPERATURE VELOCITY
340.0 47+ 6

3
4

S9. 6
59 6

14'

0. 2008
0 2008

0.0738

339. 8
339. 8

8

47m 6
47,6

129. 5

10 244 ~ 414 44 ~ 94 Il445

59. 7
59. 6

0. 2010
0.2009

340. 0
339. o

24 ~ 0
24 ~ 0

4
S

S9. 6 0. 2009
14 ~ 7, ~ 0. 0739

339. 9
227. 9

24 0
65'

NOTE: THERE IS CHOHED FLOW AT STATION 4

NOTE: A POSITI'VE CLOSINC TOROUE INDICATES THAT THE VALVE WILL TEND TO REHAIN OPEN

4 ~i ll
~ ~, ~ ~

' '„<r, ', ~
~ ' 'l

l
~ l 8 ~ i ~

~ ~ ~



0



COND'O'.i 3

itUCL "
~ LOCA ANAr>SIS

VArLW:" SIZ:".:

VALV= CLASS

AC UATOR:

liSLM ?R-".BSIi?? ~J ?SL

I?IITML I-.,m—..~~~-. ~21 ow

SHUT O."P PRESSURE '. 7 PSIA

IilITI~DZL~IP 13 I LÃl?'
' = ~l

< S

COY~ ~ESSIBILI Y I ivDRODY;;~;ZC .ACTOR
C 9G DEG

PSI

S . ""'4 IA.
PACKING TORQUE

DIR CTION

IN.LiS.
GAG. DIA.

SEAL TOFU.

IN
Zi.IH

IN UT STA ION NO. K :"ACTORS ETC.

(See Appendix A)





I
~ ~ ~ ~ h

—-CO H T'.P: C)~~~~ H&~~+
VALVE S I E~] 4 VALVE CLASS ~ 150 FLDV CAS

UPSTREAtl INITIAL INITIAL
PRESSURE DENS IY>->10t2 TEt<PERATUREI'. IE.-
MEDIA RATIO OF SF'ECIF IC

ET'. WEET~EEITETE
STEAN ., 1. 312 .62

F It<AL
FRESSURE

4

COHPRESSIOILITY

SHUT OFF
'RESSURE

C 7

HYOROOYNAHIC FACTOR

1182

STEt< .. CAC
0 IA. 0 IA.

1 375 12, 974E
TORQUE

832
TOROUE

1454

STATION NO.
1

TYF'E OF RESISTANCE
ENTRANC
VALVE
STRAICHT PIPE
VALV
EXIT

14. 0
14 ~ 0

14 ~ 0

0.0
11m 0

0.0

DIAt<ETER-„<0) LENGTH-<L) RES IST4NCE-< I<)

0. 860
0% 141

1 ~ 000

CORRECTED
RESISTANCE-<H)
0. 0000
Oe 86066
Oo 14142

Io00000

COttOITIONS VITK VALVE OPEN
V.~~PS

0. 1266
0. 1175

53. 3
48 ~ 3

6
40. 3
14'

0. 1024
0. 0474

PRESSURE DENSITYEW~E TEMPERATURE

184 2
277. 7

1 I

266. 0
209 ~

VELOCITY
El

592m 9
638. 9

735e 2
1587+ 9

NOTE: THERE IS CHOt:EO FLOV 4T ST4TION 5

JJJJ) M V4 T
VALVE TOROUE< 3 ~ 101 IN LBS
DELTA P~45.00 PSI





COND ZTZONS AS VALVE CLOSES

aeCLE
90

FLOU
5,895,146

OP ACROSS VALVE
6514

Tclosing
5 ~ 125

fRESS
1 59

C%

3 48
4 46 ~

.....5 MO.
6 14.

URE DENSITY TEHF'Ef'ATURE VELOCIJY
7 0 ~ 1380 l9'l 0 545. 6E-~ '5 "SS CS

3 0. 1175 77 ~ 7 638. 9
5 05 1141 275. 1 655. 6
3 —~ 15"~5~3
7 0.0474 209. 2 1587. 9

NOTE: THEF E IS. CHOHED~Q1LA~~

ANGLE -— CLOII ..~ROSS
80 5,693,308 10. 05

E'PS SURE ~ENS
1 59. 7, 0 ~ 1380

53. 9 0. 1276
3 49, 4 4

0
6, 205

EEESXUEE ~LQ
292,0 526. 9
284 ~ 9 568. 1

9 07
4 47. 8
5 37. 7—L5.7

05 1165
050973

276. 9
"61 8

620. 1

747. 2

HOTE: THERE IS CHOHED FLOM AT ST4TIOH 5

S ANGLE FLOU OP ACROSS VALVE Tclosing

f'RESSURE DENSITY TENPER4TURE VELOCITY

55.4
52. 1

3 \

14 7

C'. 1305
0, 1244

0.0863
0 0474

286,9
l82 ~ 7

'E

252, 2
209. 2

490 ~ 6
522. 9

756. 3
13775 '4

NOTE: THERE IS CHOHED FLOU AT ST4TIOH 4

ANGLE FLOU OP ACROSS VALVE Tc losing
60 3,923,324 32.66 763

PRESSURE
1 59. 7l
3 55. 7
4 55. 2

6 14. 7

r ~Q.T~ES
~CLEFTS

50 2, 912, 227

c
1 59. 7L 2 58. 6

OEHSITY
0.1380

0 1308
0.1300

0.0474

39 ~ 14

0. 1380
0. 1361

TENPERATURE
292. 0
l 0

~387 l
286. 6

20952

292 0
290.7

VELOCIT'Y
363. 1

381. 7
383. 2

1056, 8

722

269. 5
272. 5



4

P p



57. 5 0. 1341 289. 4
18. 4 0.0562 lQ /

"EE

NOTE: THERE IS CHONEO FLOW aT STaTION 4

ANGLE FLOW OP ACROSS VALVE
1 975,299

PRESSURE DENSITY TENPERATUREl;.. 69.9..—~ 666~
0. 1375 291. 7

3 59. 0 0. 1368 291. 2
4 .....58 9 ~&&
5 16» 2 0. 0511 214 ~ 3
6 14 ~ 7 0» 0474 209. 2

NOTE: THERE IS CHOHED FLOW AT STATION 4

275. 9
660. 8

Tc losi n9
\ ~

VELOCITY
l

182 ~ 8
183 8

492. 8
532 0

aNGLE FLOW OP ACROSS, VALVE Tclosing
30 1, 216, 772 44 ~ 16 1,391

fRESSURE OfNSITY
1 59. 7 0 ~ 1380~9 6~
3 59. 4 0. 1375

59» 4 0. 1375
——M-~6

6 14:7 0.0474

~OTE~E~Qg)

'ENF'ERATUREl9 l Q

291. 7
291. 6

2Q9 l

VELOCITY
112. 6l
112. 8
112. 8

327. 7

.——A»El E~Llltl
20 612, 341 44 ~ >9 1» 436

ESSUR
'1 59» 7 0. 1380

59» 6 0» 1379~~9 6~
4 59» 6 0 1378
5 14 ~ 8 0 0477

4

P AT R V
292. 0
291. 9

291» 9
209» 7

TY
56» 6
56. 6

S&.7
163 ~ 7

4

NOTE: THERE IS CHOHEO FLOW AT STATION 4

AHGLE FLOW OP ACROSS VALVE
44 94

Tc losing
44

59. 6
59 6

291 ~ 9
291 ~ 9
~91

0. 1379
0»13/9
0 79

28. 6
28» 6
28. 6

PRESSURE OENSITY TEHPERATURE VELOCITY~9 l »l Q 28 6

5
6

14 ~ 7
14 ~ 7

0»0475
0.0474

209»3
209 2

83» 2
83. 3

NOTE: A POSITIVE CLOSING TOROU NO A HA H ALV LI





CASE

COD>~ Oa

NUCL:-~R LOCA ANALYSIS

VALV". S Z"":

VALVE CLASS:

ACTUATOR: C — $

'NZTZAL
DMS Y e ZO/ L.'F

=- ~y. 7

SiiUT OFF PFM~SU. = ~~ PSIA

RATIO OF SP. F~T
COt~~. ESSZBZLZTY

h&ZA

SPECIFIC GRAVITY /

hYDRODYIi~<C FACTOR

9 90 DEG 8' IN.v ~S
PSZ

STEM DIA.

PACYZNG TORQbr.

DIRECTION

GAGE DZA. 2. 7
S~ TORQU" / '/S 'f

IN

ZH ~S

INPUT STATION NO. 2 ."ACTORS TC.

(See Appendix A)





VALVE S CE>14 VALVE CLASSY l50

CONPRESSIOILITY HYOROOYNAIIICSpECIF ICRATIO OF)MEDIA

1182

UPS>AEAn )HIT IAI. INITIAL F INAI. SHUT-OFF
F'PESSUceE OE<SIYY-%10. 2 IE)I~'ERATURE PRESSURE PRESSURE

9. ~ ~ ~

FLOll-GAS

AIR le 4

~TQ .

DIA.
1 ~ 375

OIA.
12 ~ 974

STATION HO. TYPE OF RESISTANCE—EST
VALVE

3 STRAIGHT PIPE

TORQUE
832

TORQUE
1454

14 ~ 0
14. 0

0 0
9.0

OIAHETER-<0) LEHGHT-(L) RESISTANCE-(K)

0 860
0. 115

CDRRECTED
RESISTANCE-<K)

.%oooo
0.86066
0 11571

STRAIGHT PIPE
VALVE

14. 0
14. 0

3.0
0.0

0. 038
Oo 860

0 03857
0. 86066

FLOIJ IH PREFERRED DIRECTION

COHDITIOks WITH VALVE OPEk
FLOW< 4,645o997 SCFH

PRESSURE DEkSITY TEHPERATURE VELOCITY
59. 7 0 2010 340o 0 457, 5

3
4

6
7

48. 5
47 2

~ o
44 ~ 7
37. 8

~ ~

n 1734
0. 1699

0 1636
Oo 1450

320. 5
317. 9

313. 1
298o 4

~ ~

52Po 9
538. 2

556. 2
633. 8

NOTE: THERE IS CHOKED FLOIJ AT STATIOk 7

CONDITIONS WITH VALVE SHUT
VALVE TORQUE 3, 101 IN. LOS

r e" ~

fWeT'

~
e ~

~ ~ r eo

" '

~ ~ r

, ~t





POHO I: 7 IONS I IIS LIg1 iIP PL Pggc

aHGLE FLOW
~ gC

DF aCROSS vaLUE Tclosang

PRESSURE DcgcITY TEHPERATURE VELOCITY

53. 7
3 48. 5

0.1866
0. 1734

330. 0
320. 5

491. 7
528. 9

5
6

45
44 ~ 7

0 1645
0 1636

313. 8
313 ~ 1

554. 5
556. 2

8 14. 7~E. I»II!~»ll»
0.0738 I I7 8 1244. 9

ANGCE
80 4, 645, 997 9. 13 5, 848

4
5

59. 7
53. 7

43. 1

40. 8

31 8
14» 7

0. 2010
0. 1866

0. 1593
0. 1534

4

0. 1281
0.0738

340. 0
330. 0

309. 8
305. 1

284. 0
227. 8

457. 5
491» 7

573. 9
594. 4

717. 3
1244 9

NOTE: THERE IS CHONED FLOW AT STATION 7

ANGLE FLOW DP ACROSS VALVE
70 4I 142, 038 14. 35

Tc losing
3I 30»

3 PRESSURE DENSITY
59. 7 0 2010

TEHPERATURE
340.0

VELOCITY
407. 8

3
4

6
7

40. 9
39. 6

37 5
30» 7

0 1534
0. 1501

0 1444
0. 1251

305 ~ 1

302. 5

297» 8
281. 1

533.4
544» 1

562. 8
ess. 0

NOTE: THERE IS CHOHED FLOW AT STATION 7

ANGLEI FLOW
I ~ ~ »

DP ACROSS VALVE Tclosing

PRESSURE DENSITY TEHPERATURE VELOCITY

57 2
28 5

e.7
26. 5

0 1951
0 1187

~ ~

0. 1132
0. 1128

3361. 0
290 3

~I70
2e9.8

324 ~ 4
534» 0

560. 0
562 2

8 14. 7 0 0738
I »""

3Je ~

g»»P Ih

I 17 8 858. 7

~ ~

I 'I

~ »»

~ ~ » ~





=Jo~
50 2, 338, 60S 37 40 756~Sc»~

59. 7 0 ~ 2010
58. 5 0. 1482

340. 0
338

230. "
233. 1

4
5

20. 7
20. 1

0, 0944
0. 0925

251. 3 490 ~ 0
249 ~ 3 499 ~ 9

18. 3
14. 7

0.0865
0.0738

242 ~ 7
1 l7 8

534. 6
626» 6

NOTE: THERE IS CHOKED FLOU AT STATION 2

AHCLE FLOLJ DP ACROSS VALVE Tc losing
40 1 ~ 568, 865 41.92 1, 215

PRESSURE . DENSITY
59. 7 0» 2010

TENPERATURE
340.0

VELOCITY
154 ~ 4

3
4

6
7

17. 4
1/. 2

1 b. 9
16. 2

0. 0833
0. 0828

0. 0818
0. 0/91

239 ~ 0
238 ~ 4

237. 3
23 4 ~

372» 6
374. 9

379. 4
392. 1

NOTE: THERE IS CHOKED FLOLJ AT STATION 2

AHCLE FLOtJ OP ACROSS VALVE Tc losing

PRESSURE DENSITY TENPERATURE VELOCITY

5
6

S9. 6
15 ~ 7

15. 5
15. 5

0»2007
0.0774

0»0769
0»0769

339. 8
232» 1

231 6
231 ~ 5

91. 3
244 ~ 8

246. 4
246. 6

14 ~ 7 0 0738 227. 8
~ ~

256 '

20 485, 258 14, 65 1 ~ 435

59» 7 0»2010
59 '6, 0. 2009

340» 0
339 ~ 9

47» 7
47.'7

'5

7
8

15. 0
11 ~ 9

14 ~ 8
14 7

0» 0749
0. 0748

0.0743
0. 0738

229» 1
229. 0

228»1
227»8

128» 1

128» 2

129 1
130» 0

NOTE: THERE IS CHOKED FLOQ AT STATION 2

~"»i~ '. ~

,»

1





FLi~
- ~ 44 'yC

FRESSUF
1 59. 7

VALIA
QQ ~ 01

«ELOPER TL'RE

360. 0
DENSITY

0. "0'10

« JCSLA9
1 ~ 4li

9 ELQ IT Y

3
4

5
6
7

14 ~ ~ 0. 0761
4 7 0.07+1

7 0. 0741
14 ~ 7 0.0739

""S. I
~~S

OOS. 1
~~7

65. 4
65. 4

65.5
65. 6

HOTE: THERE IS CHOKED FLOIJ AT STATION

NOTE: A POSITIVE CLOSIHG TOROUE IHOICATES THaT THE VaLVE MILL TEHO TO REHAIH OPEN

~ ~

~ w'
~ W ~ I

~ Og



0



CAS:-

COliDZTZOH

HUGE LOCA AN/LLYSZS

VALV. SZZ":

VALVE CLASS:

ACTUATOR: D

UPS:~ FRESSURE ~3. 7 PSM~

ZRZTIAL T~LRATLT:. ~3D 0F

SHUT OFF FRMSURE ~7 PSZA

RATZO OF SP. ~T

ZRZTLAL DEHSZTZ cu/ LHSiPT

fZ)D~

SP" CZFZC GRAVE"'Y

HYDRGDYHAIHC FACTOR
9 90 D|'G r9z ZH. L2S

PSZ

STW DZA.

PACKZHG TORQUE

DZRz'CTZON

ZH.

ZN. LBS.

GAG" DZA. '. 7

S~ TORquZ l/S
ZN

ZNPUT STATZON NO. K ."ACTORS ETC.

(See Appendix A)





~ «ns vc cl cr]~ VAL)'c I 'cct ~ cA FLCL CAS

~PC ra r i~
C

''rC'EO

IA

AIR

ACNC ~ i V W ~ ~ ~

RATIO OF

1 ~ 4

T ~ r ~

+c cRA'r ~ rRc

SPEC IF C

ANAL
VPE SURE

SHUT (rFF
ESSI)RE

CONPRESSIDILITY HYORCDYNA .IC
V

1182

0 IA.
l. 375

0 IA.
12. 974

TORQUE
832

TORQUE
1454

STATION rIO. TYPE OF RESISTANCE

VALVE
STRAIGHT PIPE

Din)IETER-(0)

14. 0
14. 0

LEHGHT (L>

0 0
9. 0

Oo 860
Qo 115

~ V

0.86066
0 11571

CORRECTED
RESISTANCE-()(> RESISTANCE-(H)

STRA ICHT PIPE
VALVE

14+ 0
14 ~ 0

3. 0
0.0

~ ~

0 038
0~ 860

0 03857
0.86066

FLOLJ IH PREFERRED DIRECTION

COND ITIQH S UITH VALVE OF EH
FLOId~ 4,645,997 SCFK

3
4

6
7

PRESSURE
59 7

48. 5
47,2

~ 4

44 7
37. 8

DENSITY
0 2010

~ JA
0 1734
Oo 1699

0 1636
0 1450

TEHPERATURE
340.0

320 5
317. 9

313. 1

98. 4

VELOCITY
457. S

528. 9
536. 2

556. "
633. 8

NOTE: THERE IS CHOHED FLQLI AT STATION 7

CONOITIOHS IJITH VALVE SHUT
VALVE TORQUE~ 3r 101 IHa LBS

~W ~ I
~~ 'r (~/~1 '

~ ~ 0



0



Iq~gi Ti'/LIAN i » I'8 1 Ihl l )b.'''1» C

I ~

»»»
~ 1 I» C»lg ~ T

~ --c-inc
«PS—--—'--"

3 48 ~ 5

l I 4 ~ »»

0. 1734

,.P~rERA

330. 0
C0

VcI »IC'I'»y

49 ~ 7
528. 9

C 45 ~

414 7

]4 ~ 7

0. 1645
0 ]634

0. 0738

313»8
't ]3 ~

227. 8

5$ 4. 5
556. 2

1244, 9

~OTE. ~~4
1'

eo 4,469,862 11» 29 6, 5]6

4
5

59. 7
54. 3

48» 5
46. 6

3$ . 1

14. 7

0. 2010
0. 1880

0 1733
0 1685

~ ~ II
0.1377
0.0738

34O. O
331. 0

320. 4
316. 8

292. 1

227. 8

440 ~ 1

469. 3

507. 6
5 l]

1197.7

NOTE: THERE IS CHOHED FLOW AT STATION 7

ANGLE
70

FLOW
3, 982, 860

DP ACROSS VALVE
20.$ ]

Tclosing
3l 954

PRESSURE DENSITY
1 $ 9.7 0 2010

TEHPERATURE VELOCITY
,340.0 392» 1

3
4

$ 'l
51. 4

50. 1
29. 6

~ ~ »
0 1827
0. 1807

0» 1774
0. 1217

325 ~ 8

323 ~ 4
\78 \

430 ~ 7
4341 ~ 2

440. 3
647 2

NOTE: THERE IS CHOHED FLOW AT STATION 6

ANGLE FLOW
I l

DP ACROSS VaLVE Tc losing

PRESSURE OENcvTY TEHPERATURE VELOCITY

5
6

57.6
55»7

54. 8
54. 7
% ~ ~

14 ~ 7

0 1960
0. 1914

0. 1892
0 1890

0. 0738

336. 5
333. 4

331» 8
331» 7

l l7 ~ 8

~ »
309. 0
316 ~ 3

318. 9
'318. 9

822

~ » 'I

1

s» '\
~f»,

~
'

I -'





1'l»
)O,

~ ~

\ O ) )1 ~

~ oo5

o 5

O~)~ r~
41

~

3
1..1 ).1.1)

5 57 ~ 3 0. 1953

7 18 1 0.0859
14 7 .0. 38

NOTE'HE lE IS CHOKED FLOI AT STATION 6

336 4
33oo 1

h4 1 0
l )7 8

230. 4
30. 4

526 ~ 8
613 ~

ANCLE FLCIJ OF'CROSS VALVE
40 1, 551, 568 l c5

Tc losing
'. ) 217

3
4

PRESSURE
59. 7

58. 8
S8. 8

58. 7
Ibm 1

~ ~

DENSITY
0. 2010

0. 1990
O. 1989

0 1986
0. 0790

TEHPERATURE
340+0

338. 6
338. 5

338) 4
234. 1

VELOCITY
152. 7

153. 9
153. 9

153. 9
388. 3

~ t

NOTE: THERE IS CHOKED FLOIf AT STATION 6

ANCLE FLOLI OP ACROSS VALVE Tc losing
~ ~ ~

PREISJI'E CENS;TY TEHPEf:AT)JRE "ELOCIT>

5
6

59 ~ 6
59. 4

59. 3
59. 3

14 ~ 7

~ ~

0 ~ 007
0.2003
V ~ U

0. 002
0. 2002)

0, 0738

339 ~ 8
339. 5

339 '
339.4

227 8

94.3
94 ~ 5

94) 5
94 ~ 5

256. 8

20 482, 546 44m 78 1 ~ 436

1
~l

59. 7
59. 6

0. 2010
o. ooo

340. 0 47 ~ 5
339. 9 47 5

4
5

7
8

59 ~ 6
59. 6

14 ~ 8
14 ~ 7

0.2008
0.2008

0.0743
0.0738

339. 8
339. 8

228 3
~)67 8

47,5
47. 5

128. 4
129. 3

NOTE: THERE IS CHOKED FLOIJ AT STATIOH 6

r ~

) ~

f))I r '





59 ~ 4
]4, ~

Wr ~ 'A ~

h

heal

0 OO09
0. O. 39

S39. 9

VELO"I Ty

Og
65."

ccOTE. THERE ! 5 CHOHFO FLOO: I 5. AT IOH 6

HOTE: n POSIT:VE CLCSIHC TOROUE IVOICATES THAT THE VALVE VILL TENO TO RENAIH OPEN

~ ~

. ~ ill~ ~ ' 'IJm
~,
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CAS

CONDITION

NUCLZM LOCA

ANALYSIS

VALVE SIZZ:

VALVE CLASS:

ACTUATOR:

UPS~a~ PRESSURE '~~ PSIA

INI IAL TBP~ "TUBE ~3~ F

SRDT OP;" PRESSURE ~5", PSLA

COl PBESS IZ>ILZTY

I

LRLTLAL DSRS~i ~/ LBS/.=T

MEDIA

SPECiFZC GRAVITY

HYDRODYNAlGC FACTOR
6 90 DEG yd S

PSI

STEM D~M.

PACKING TORQUE

DIRECTION

/2 l
IN.Li8.

GAG- DIA.

SEAL TORQUE%

l. 7crZ IN
IN.LBS

iNPUT STA ION NO. K FACTORS ETC.

(See Appendix A)





< C) N 7 R C3 I ~~g,y Eg AML-+~+ 5 0 WC

PJf'S. F
CAT''f

E. 55FSE

Si ~ .

V>LVE ~ Ec1»

DENS YY X 0t»
20. 1

VALVE CLASS~)50

IHITSAL F I)SAL
TEHF Er,ATUrE PREcSU

.H:0 ~ .7

SHUT-OFF
FRESSUr;E~M7

FLOW-GAS

NEO IA RATBSO OF
SF'. HEAT

4

SF'ECIFIC
GRAVIT'I

COHFRESSIDILITY HYDROOYNAHIC FACTOR
eV.O OEG.

761

ST Etc
0 IA.

1 25

GAGE
OI A.

11. 703

F'AC>IING AREAL
TORQUE TOF<QUE

756 1183

STATION HO
1

3
4
5
6
7

8

LENGTH-<L) RESISTANCE-<V.)
0 ~00

6.7 0. 101
0.0 0. 160

07
0 7c9
0 165

557
EX'IT 1 00012. 0 0.0

FLOU.INMJ<EFEEBEO~~
CONDITIONS WITH VALVE OF'Et<

.. MLt).W 28JM4

TYF'E OF RESISTANCE OIAHETER-<0)
EHTRANCE .... ~20 0
STRAIGHT F'IPE
F IF'E DEHO 12. 0
STBPISIIT RIPE
VALVE 12. 0 0.0
STRAIGHT F'IPE 12. 0 11. 0
VALVE ~" 0—~0

CORRECTED
RESISTANCE-<H)

DOQ00
0 10155
0 16000

l50
0.75903
0. 16500

7c903
1 00000

6429 4
. 1238. 1

NOTE: THERE IS CHDHED FLOW AT STATION 8

~NRUJQt< WJE. VA V
VALVE TORQUE~ 29 542 IN. LDS
DELTA P~45900 PSI

F'RESSURE DEH5ITY TEHPERATURE VELOCITY
„I 59.7 ~ "050~0 ~55,0—

53 ~ 8 0 ~ 1866 330. 0 489 ~ 0
3 '2. 6 0. 1838 328. 0 495. 7

.&0~ 7. ~ 179
5 50 0 0 1771 3953 5 S12. 4
6 45 1 0 1646 313. 9 551. 2
7 ..„..5".9.. 0&557~02
8 36. 8 0. 1423 296. 0
9 14. 7 0. 0738 " 227. 8





COND X F IQHS 4Q VALVE CLQSEg

ANGLE
$ 0

FLOW
3, 3$ +. S. 0

OF'CROSS VALVE
4.65

Tc losing
I 495

(
PRESSURE OE.'55»TY TEhF ERATURE VELOCITY

5$ . ~ 0 010 340. 0 455.0
c3. 8 . „O.R '66 330~0., 489»Q.
5". $ 0. 1636 326.0 495.7
50. ~ 0. 1790

~

3"4. 6 SOB. I
50. 0,.0. 1771 323- ". 512. 4
495 I 0 1636 313 ~ 9 551. "
42,9 0. 1587 309.4 570,
36. 8 0. 1423 2<6. 0
14. 7 0. 0738 7 8 I 38,1

HOTE: THERE IS CHO):EO FLOW AT STATIOH 8

ANGLE
80

I

3
4
5
6
7
8
9

PLOII,, DPitCRDSS ID!!!!5 ~ISt»5
39 3019 609 7» S3 2,796

PRESSURE &SISS!7~9 T PEE»~tltE~U TY
59. 7 0 2010 340 ~ 0 442. 5
54 ~ 3 0. 1880 331 ~ 0 471. S

5 ~ 3 . 9.3055,~"9 3 47 9
51 ~ 6 0. 181 487 4
51 ~ 0 0. 1797 325. I 490. I43.5, ~4054~
41. 4 0 1549 306 3 567.0
35. 4 0. 1385 292. 9 641. 8

..=~4.7 ~Q
NOTE: THERE IS CNO):EO FLOW AT 5TATIOH 8

AHGLE LOW
70 ..4,079,859

OP ACROSS VALVE Tc losing

F'RESSURE OEHSITY TEHF'ERATURE
S9 ~ 7-.-~ "050~»SU

2 SS. 2 '. 1900 ~ 332» 4
3 54. 4 0. 1881 331. I—.—4 —.—'3.0 ~54
5 S2 S 0 1834 3"7.7

2
2

6 39. 0 0, 1485 301 2

8 31 ~ 3 0. 1267 282. 7
9 14. 7 0. 0732 227. 0

VELOCITY

43S. 5
439 ~ 0

448. 5
554.0

646. 8
1111 ~ 7

ANGLE FLOW
--60 ~r443r352-

OF ACROSS VALVE Tclosing

PRESSURE OEHSITY,~9.1~0
2 57 0 0» 1946
3 56. 7 0. 1937

5 r.
5 SS ~ S 0» 1915
6 28. 3 0. 1181"7-~4 333» 5

274» 9
341» 0
557. I

TEHPERATURE VELOCITY

335 ~ 6 337. 5
335. 0 338 4

3 J!

0

23. 5
14» 7

0 ~ 1032
0.0738

60. 5
227. 8

637» 2
891 I





NQ 9 E ~ TIsiRE IS CNQI4'EO Fl.OW AT STATION 5

ANCLE
50

FI.OW
'.. 811. C

OF'CROSS VALVE
36.84

Tc Inn an9
~ 59

3
4
5
D

8
9

FFLS=I!RE
C 43 \
ES. 4
58. 3
58. I
58. 0"l.
20. 5
18. 8
14 ~ 7

O I95ITY
0. 0'0
C. In50

0. 1972
0. 1970
0 '95<
0.0937
0 0881
0. 0738

TENP ! 9'4TURE VELO{ ITY
340. 0

W ~ 4 ~

33. ~ ~ 245, 7
245. 7

25=.$ 508.3
250.5 520.4
"44 ~-'.—.--553 .

5 660. S

NOTE: THERE IS CHOI:EO FLOW AT, ST~j.ION.S,

ANCLE
40

FLOW . . DP.ACROS~ALVE
1,220,686 41.65

UrJa in'.
1,056

1

3
4
5
6
7
8
9

7SESSSS, us5557~59554luS~ESS
59. 7 0. 2010 340. 0 163. 6
59. 2 0. 2000 339 ~ 3 164. 0
59." ....—Il.5.99~39 ~~~
59. 1 0. 1996 339. 0 164 ~ 0
59. 1 0. 1995 339. 0 164 ~ 0

.. 17. 4 0» 0834. "39 "~3.
17. 1, 0. 082S 238. 1 398. 3
16. 3 0. 0/98 235 ~ 0 411. 8

..--....&4.7 -—M 033

NOTE: THERE IS CXOI:EO FLOW AT STATION 5

rNCLE I I.OIJ CF'CROSS VALVE
30 ....767,5 5~

PRESSURE OEHSITY TENPERATURE

59 ' 0 2007 339.8
3 59.5 0 2006 339. 7

.-..—4....5'9 5~06

NOTE: THERE IS CHOI:EO FLOIJ AT STATIOH 5

5 59. 5 0 2005 339. 7
6 15. 7 0. 07/IS 23201...~5 6 ~M
S 15. 3 0. 0760 . 230. 4
9 14. 7 0. 0738 22/. 8

Tc laninss

VELOCITY
Osj

100. 1
100. 1

100. 1
2&0. 0

264. 8
57'9 6

ANCLE
'90

FLOW
378,486

OP ACR055 VALVE
44.63

Tc losing
1, 202

PRESSURE
1 S99 7

59..
3 59. 6

59. &5~9 6
6 15 0
7 14 9

~ 6 8 14. 8

OEHSITY
0 2010

~5

0.2009
0.2008
0 ~00
0. 0750
0 0749
0. 0744

3399 9
339 9

9 9
l l9 9

229. 1
2'98. 4

50. 7
5067
50 7

1350 9
136. 0
137. 0

TENF'ERATURE VELOCITY
340 0 SO. 7



I



14,7 0 F 0738 l--. ~ 8 13'
HC ~ 8 ~ HEc E:S CuOHEC rLC" AT 5 TATI ION c

FLCU
lol, c~

DF. ACF OSS.VALVE . „..., TclasanO
4 ~ 9

3
I

5
o
7
8

c SESEL!RE
c9 ~ 7
59. o
SS. o
59. 6

6
14 ~ 7
14. 7
14 ~ 7
14 7

OCNS'IT
0. 010
0.2009
0. 009
0. 009
0.2009
0.0?41
0. 0741
0.0740

..0. 0738

TE,~F'Ec'*TVAE
340.0
339.9
.339. 9
339.9
339.o

18

227, 9
""7. 8

25. 6
25. 6
~5,6
~IC

69,5
69. 5
69. 6
42m Z

NOTE: THEFiE IS CHOHCD FLOW AT STATION 5

HOTE: A F'OS TIVE CLOSING TO&DUE INDICATES THAT THE VALVE VILL TEND TO REHAIN OPEN





CASE

CONDITION

SUC~ LOCA ANALYSIS

VALVE SZL":

VALVE CLASS:

ACTUATOR: I
C

U?ST~Sf PRESSURE ~~2 PSZA

INITIALTEMP~TUBZ ~38 ~F

SHUT OFF PRESSURE ~~ PSIA

RATIO OF S?. HEAT

COI~ESS IBILZTY

INITIALDENSITY ~ Zo /

SPECIFIC KVkVZTY

HYDRODYNAMIC FACTOR
6 90 DEG

LZS/ZT~

PSIA

. LBS
PSZ

STRE DIA.

PACKING TORQUE

DIRECTION

IN.LiS.
GAGE DIA.

SEAL TORQU"

ZN

CPUT STATION NO. K FACTORS

(See Appendix A)





COX TROt SYSTEM 4H4t yS Z S
vaLUE SI-ED 12 vaLvE cLAss ~ 150 FLDv GAS

Uf'5TfEAN
f'REESUf E

hEOIA

AIR

INITIAL
OENSI 1 s -110

0. 1

RATIO OF
SR. HEAT

1 4

-'6——TH"6- . SHUT-OFF
TEIIFERA,URE FRESSUF.E TRESSURE

340 166 ~ 7 59,7

SFECTFTC COHFRESSttt'TTT STOT;OOTHAIIIC FACTOR
CRAVITY 890 OEC ~

761

STEH
0 IA.

1 ~ 25

CAGE
0 IA.

11 ~ 703

ABACI:ING
...TOROUE

756

SEaL
TOROUE

1183

STATION NO.
1

3
4
E

6
7
8

TYf'E OF RESISTANCE OIANETER-(0)
ENTRANCE 12. 0

TRATCHT Ett'E ....~ .8,
rIFE OEHO 12. 0
STRAIGHT F'IPE 12. 0
VALVE "Ho
STRaICHT nrE
VALVE 12. 0

, . EXIT. 3

FLOV IH rREFERRED DIRECTION

CONDITIONS VITH VALVE OPEN
FLotlss 3,394,870 SCFH

LENCTH-(L)
0.0

0.0
4 ~ 7

11 ~ 0
0.0

RESISTANCE-(I()
0. 500i101
O. 16O
06071

0. 165
0.759

CORRECTEO
RESISTANCE (),)
0.5OOOO
~15$

0 16000
0. 07140

06 16500
0 75903

3
4
5
6
7
8
9

NOTE: WHERE 3S.A)to)RE~LO)l

CONDITIONS VITH VALVE SHUT

oELTa r 45.oo rsI

"iRESSURE OEN SIT Y TEHPERATURE
596 7 0 2010 3406 083.8....~&866~ILJI
52. 6 OH 1838 328. 0
50. 7, 0. 1790 324. 6

...———SO.O.~
45 1 0 1646 313. 9
42 ~ 9 0 1587 309.4

.-—36.8 .~16"3
14.7 060738 227. 8

VELOCITY
455. 0

495 7
508. 1

551. 2
570. 2

1238. 1



0



COED 3: T 3: OHS AS VALVE CI OSES

ANGLE
90 ~

1

4
5
6
7
8
9

FLOM
39 394 ~ S70

f RES SUE E

5$ . 7
E ~

~ 33

5 9
~

50 ~ 7
50. 0
45. 1

652 ~ 9
36. 8
14 ~ 7

Of'CROSS VALVE
e. 09

Tclossno
,S23

DENSITY
0 "0'0

.. 0 186o
0. 1838
0. 1790

.. 0 1771
0 1646
0. 1587

. 0. 1423
0.0738

TEHPERATURE VET„OCITY
34090 455.0
330 0 . 485.2.
328.0 495.7
324.6 508 13.- 51
313. 9 551. 2
309.4 570.
"56 O.""7.5 5"35,5

RO'TE TRERE TS CHOSEIT TLOR AT STOT TORA

ANGLE FLOM
80 3, 285, 444

PRESSURE
1 59. 7

54. 3
3 53. 4
4 51. 6
5 51. 1

., DP ACROS~ALVE ~clos icy
99 64 3, 408

—OERSTTY~TERRTSR~ELOCTT
0.2010 340.0 440 3
0. 1880 331. 0 469. 5... -O. 5556 ~~3
0 1813 326. 2 485. 0
0 1798 325. 2 487. 7

7 44. 8 0. 1638 313. 3 534. 0
8 35. 1 0. 1378 ~5965 !

...9..- —..ZA3 ~33
NOTE: THERE IS CHONED FLOM AT STATION 8

ANGLE 'LOM
. 70 . 3, 0013 555

DP ACROSS VALVE Tc los in9
5 4

PRESSURE DENSITY TENPERATURE5...—-59..2 9 S3~66l
2 55. 4 0. 1906 332. 8"
3 54 ~6, 0. 1887 331 ~ 5

5 '29 0 ~ 1845 328 5
6 49. S 0.17eo 322. 4

48 ~~

8 30. 9 0. 1255 281 ~ 6
9 145.7 0.0738 2276 8

NOTE: THERE IS CHOi:ED FLOM AT STATION 7

VELOCITY

423. 3
426. 7
4
434. 7
455. 6

643. 9
1094 ~ 7

ANGLE FLOM
60 2,354, 692

PRESSURE
1 59. 7

OP ACROSS VALVE Tclosin9
30. 96 144

DENSITY TENPERATURE VELD ITY
0. 2010 340 0 315. 6
0 33 0 324 4

56,9
56. 3
56. "
S4. 3
53. 65

8 5 9

0. 1943
0. 1929
0.19~5
0 ~ 1880
0 ~ 1862
0 00

335. 4
334 ~ 4
334. 1

331. 0
3296 7
257. 8

32SA 3
326. 9
326. 9
334. 8
337. 5
630. 0





14 0.073S 8 858. 8

NOTE THE E 90 CHO} EP FLOW AT S sATION

ANGLE~

~50

5 1

F RESSLIF E
5$ . 7
58. 5
SS. 3.
SS. I
58. 0
57. 1

56. 7
18. 6
14 ~ 7

MP ACROSS VALUE
38. 14 I 53

DENSITY . ~EH~U,ATUA ~LOC,IT3
0.2010 340.0 237.8
0 ~ 1981 338. 0 240. 8
0.19 8 337.8 240. 8
0.19 33 .5 240. S
0 1971 337. 3 240. 8

0.1939 335.1 "66.3
0.0875 243. 8 5406. 0

...0.07 8.. ~ 8

NOTE: THERE IS CHO}:EO FLOW *T STATION 7

ANGLE FLOW40... 1,212,586
OP ACROSS VALVE

4" I Tclosing

1

3

5
6

..7
8
9

PRESSURE DENSITY TEHPERATURE VELOCITY59.7....~ "010~6>
59.2 0.2000 339.3 162. 9
59. 2 0. 1998 339.2 162. 9

. 59.1 0 3996~3~~"
50 1

' 1995 339. 0 162 ~ 9
SS. 6 0. 1984 338. 3 163. 8~8.5~~
16 ~ 3 0. 0797 234. 9 409. 4
14 ~ 7 08 0738 227,8 442. 2

NO L. THERE IS "HO}lEO FLOW AT STAT QN 7

ANGLE
30

FLOW
748,860

OF'CROSS VALVE
44 F 00

Tc losing
19 173

1
~8

3
4
5
6
7

.8
9

PRESSURE OENSITY TEHPERATURE
59. 7 0. 2010 340. 0
59. 5~
59.5 0.2006 339 ~ 7
59. 5 0 2006 339 7

59. 3 00 2001 339. 4
59. 3 0. 2000 339 ~ 3...~S.S~ZO
14. 7 0. 0738 2276 8

VELOCITY
100. 3

100 ~ 3
1006 3

100 ~ 5
1006 5

273. 1

NOTE: THERE~S'HO}EE~W }}}

-~SOLE ~1.08
20 377)022 44 ~ 75 1 ~ 203—~ltESSlllt~ESS

1 59. 7 0. 2010
59. 6 0. 2009

59. 6 0. 200S
5 59. 6 0. 2008.~ ...~9.6.~

340. 0
339.9

0 0
339.9
339.9

V TY
506 5
500 5

50. 5
506 5





I
8

59. o
14. 8

~5 ~,

0. 2007

O. 38

339. 8
b 4

S

50. 5
136 ~ 5

~H..
ROTC: THERE IS CHO':EO FLCs: aT 5TaTIOH

1
9

3
4
5
6
7
8
9

59. 7
59. 6
59.6
59. 6
59. 6
59. 6
59. 6
14. 7
14. 7

n
aNC E <LCV

FRESSURE

aCROSS vaLVE Tclossn9
~...&05~5 ~

DENSITY TEHF'ER*TURE VELOCITY
....0 -030 .. ~00.0 "5 5

0."00 339.9 -"5.'.

2009 339.9 25. 5
~ "0 "-00 . ~39.2 =5.0

0. 2009 339. 9 25. 5
339.9 25. 5

— -0.1009 ..~39 5 "5.5
0. 0740 9.9 09.3
0.0738 227.8 69.5

NOTE: THERE IS CHOHEO FLOLI a, STATIOK 7

HOTE: a FOSITIvE CLOSIHG TOROUE IHOICaTES THaT THE vat vE UILL TEHO TO REHaIH OFEH





COI I:"ZON

NUC'=~8 'CCA ANA'YS S

VA V:- SZ"=:

VALVE CLASS:

AC U~TOH:

UPS~:~4 PHESSUP." ~i~2 PSZA

SHUT 0."." PHESSU ~~ PSZA

RATZO OF SP. ERAT

CCHPHESS Z:"ZLZTY~

E Z

ZNZTZAL DKJSZ~~, ~ /
FZNAL PPZ~SUR"

t~L"
SPECZ:-ZC GRAVITY

'YDHODYNA'~C FACTOR
8 90 DEG

PSZA

QhT T gS
PSZ

STZ4 DM~

PACKZNG TORQUE

DQU wM QQT

ZN. LZS.

GAGE DIA.

SEC TORQUE

. XN

ZN. LM~

L'iPUT STATiON NO. K FACTORS ETC.

(See Append.x A)





i ~ ~ ~ VC CT Cp ~ + VALVc C AESa150 cLQU-GAS

Nc iY $ ~ I~ ~ 0

Igl qI

TEaacER')UR,
? ANAL
CRESS clE

cH l) IICF
Pc Ecci)RE

~Icll~ A RATIO OF SPECIFIC COHPRESSI OIL I . Y HYPRPP YNAHIC FAC

AIR
U ~ ~

1 761

DIA~

1. 25
DIA.

11. 703
TOROUE

756
TORQUE

1183

CTATION NO. TYPE OF RESISTANCE DIAMETER-<0) LENGHT-(L)
CORRECTED

RESISTANCE tY.) ~ RESISTANCE-tK)

~i VALVE
STRAIGHT PIPE

EXIT

12. 0
12 ~ 0
~ ~

12 ~ 0

0. 0
11. 0

0.0

0. 759
0 ~ 165

1 ~ 000

0. 75903
0. 16500

1 00000

CONDITIONS UITH VALVE OPEN

~ ~

PREScleRC DENSITY TEHPERATURE VELOCITY

5
6

53. 3
4S. 5

40
14 ~ 7

0 1855
0. 1732

~ V
0.151e
0. 073S

3 l9 I

320. 4

'303. 6
27. 8

509. 4
545 4

e24. 9
12S2. 7

NOTE: THERE IS CHOHED FLOW AT STATION 5

V ~

VALVE TOROUEc 2,542 IN. LOS
DELTA Pc45.00 PSI

I ')
' ~ ~ ~ I ~





-g><~ ~ T s I HS Ag 'L'ill VL= Cl ur~FQ

~gr s c ~ ll ~

~ 4
V/I IIE ~ clot an9

-'RESS„R 'c'Nc T[APERATVRE VELOCITY

53. 3
48. 5

40 2
14. 7

0. 1855
0. 1 ~ 32

0. 1<16
0.073S

329. "
320. 4

303. 4
227. 8

500, 4
545. 4

624. 9
1282. '7

NOTE: THERE IS CHONED FLOW AT STATION 5

ANGLE FLOW DF'CROSS VAL'VE
Po 3, 517, 149 11 ~ 89

Tclosang
4) 100

PRESSURE DENSITY
1 59. 7 0. 2010

TENPERATURE VELOCITY
340.0 471 4

3
4

48. 5
46

0. 1732
0. 1673

320. 4

315. 9
545 4
563.2

6 14 ~ 7 0.0738 l7 8 1282.7

70 3,099,067 18 46 l I'T5

4
5

59. 7
55 ~ 0

50 ~ 0
31. 6

0. 2010
0. '8'?6

0. 1773
0. 1276

340. 0
332. 2

323. 3
283. 4

I

415. 3
439. 4

469. 0
653. 9

NOTE: THERE IS CHONED FLOW AT STATION 5

ANGLE FLOW
~ '

DP ACROSS VALVE Tclosin9

PRESSURE DENSITY TEHPERATURE VELOCITY

5
6

57 2
55. 3

23. 0
14 ~ 7

0. 1'950
0. 1904

~ ~

or 1018
o. one

335. 9
332r 7

~Ic9 0
I'0'7 8

r ~

330. 1

338

633. 8
873. 9

NOTE: THERE IS CHOHEO FLOW AT STATION 4

ANGLE FLOW DP ACROSS VALVE TC10$ 1ng
50 1 ~ 788~ 061 38 ~ 46 751

00~

PRESSURE
59. 7

DENSITY
0. 2010

),'

l.'ENPERATURE340 ~ 0
VELOCITY

239. 6

1' r



.







CAS.

COIjJDZTZON

IJUCL~R Q)CA AllA'YSZS

VA'. SZL:
VA~V:" CI "SS:

ACj,.t o s mn~,vh 4 ~ ~ o-8

Looo o- ';, 'oo op@ ~oF oo+

L:;T o ~ L T-,,-~ATBE ~3jj oF

o "p p - oo- L ~P osT

M ZOO= ~~ ~T

Tj:T D~ Diplo ~ .2O.'M/=T

SP:-CL=ZC GRAV:TY

!2'' RODYIJr'"w~C AC 'R
6 90 D:-G 4'o

~ ~ «S

S \ ~ ~ o
~el l oo'~ ~

PACrZilG TOHn<U

Dg~/%P% O'Ilo

GAG= DZA.

S~ ORqc~

gg3
I!$3

ZH

L~jj.AS

)~gfPl SoooAITI „Ooo \TO K ."ACTORS.:-TC.

(See Ap"e.".aix A)





\

COHTPC3~YSTEM
VALVE SICEc)2 VALVE CLASS ~ 150 FLOW CAS

QP= ~ RC EA

PRESSURE
59..

tEED IA
(

*I FA

STEtt
O I I'9

1 ~ 25

INI ~ IAL
DEMSIYY-XT)f2

"0. 1

RATIO OF
Si'. HEAT

1 ~ 4

CAGE
DIA.

11. 703

TE.".i ERATURE FRE 5URE Pr'ESSUr E

3660 29ha

Sf'ECI PIC COttPRESSIGILITY HYDRODYNAHIC FACTOR

CRA(TtIT~ GEG

1 761

i'ACKIt(C
. SEAL

TORQUE TORQUE
756 1183

STATION NO.
1

3

5
6
7
8
9

10

TYF'E OF RESISTANCE OIAttETER-(0) LENCTH-(L)
EHTRAHGE — ..A" 0 '~ 0
STRAICHT PIPE 12.0 9 0
PIPE GENG 12. 0 0.0ETRAIGHT&198.~"D
VALVE 1200 0.0
STRAICHT PIF'E 12. 0 9 ~ 0
i'IPE GEt(O aM 0.0
STRAICHT PIPE 4 '
VALVE 12. 0 0.0
EXIT 8 0.0

FLOlt IN PREFERRED DIRECTION

CONDITIONS WITH VALVE OPEN
FLOWER 3,331,783 SCFH

RESISTANCE-(K)

0.135
0, 160

0 ~ 759
00 135
0. 160
0. 060
0. 759
1 000

CORRECTED
RESISTANCE-(t:)
0. 50000
0 13500
0 16000

~~OS.655
0. 75903
0 13500
0 16000
0 06000
0 75903
1 00000

PRESSURE DENSITY 'EHPERATURE
1 59.7, 0. 2010 340 n

66. I~ 6872~0
3 52.7 0 ~ 1841 328. 2
4 51. 0 0. 1796 325. 0

.8 . ~0.6 .~7J!6~
6 496 ~ 0 0 1670 315; 7
7 4946 ~ 4 0 1626 312. 4

—8 ~"-.3~
9 41. 7 0 1558 307 ~ 0

10 35 ~ 7 0 1394 293. 5
11, L't.

NOTE THERE I5 CHOt ED FLOW AT STAT ION 1 0

CONDITIONS WITH VAL,VE SHUT
VALVE TORQUES 2,542 IN. LGS
0 TA P~4 00 PSI

VELOCITY
446.5
46 4
485. 2
495. 9

~3
532. 0
S45. 1

565 ~ 9
643 7
~0





COND 3: T'X ON@ Ag VALVE Cl OgEg

ABBCLc

3
4
5
6
7
8
9

10
11

Tclos5h9

E DEN= ITY
0. ".10

0. 1841
0. I ~ 96
0 ~ 1786
0 ~ 1670
0. 1626

.0. 1573
0. 1558
0. 1394
0. 0738

F'RESKUR
E9
Sv I
5" ~ 7
51. 0

„50. 6
46 ~ 0
44,4

3
41 ~ 7
35. 7
14. 7

TEHF ERATURE VELOCITl
340.0 4463 ~ 5

32S. 2 485. 2
3 5.0 495. 9
324. 3 497. 3
315.7 5 -.0
312. 46 545» I
308,2 562. 3
307. 0 565 ~ 9
293. 5 643. 7
227. 8 1215. I

f'LO'-'f'CROSS 'l'ALOE
3 ~ I ~ »53 4. 56

HOTE: THERE IS CHOHED FLOlJ *T STATIOH 10

ANGLE FLOLl OF'CROSS VALVE Tclosing50,3,"47,1"5 .—~l
PREcSURE OEHSITY TEHPERATURE VELOCITY

....59....- —A -'05~41L~55 "
54. 5 0. 1885 331 3 4e .8

3 53. 2 0. 1851 329 ~ 0 170. 3
. 6 ..~1.6. ~MBI"~"6

S 51 ~ 2 0 1802 325. 5 480. 7
6 44 ~ I 0. 1619 311 ~ 8 535. 0

. 7 ..~"-.6
8 40.6 0.15 e 304. 5 5646. 7
9 40 0 0. 1511 303. 3 568 ~ 5

10 —.—~3.. ~343~9 ~ll 16..7 0.07 8 - 227»8 1184. 2

NOTE:.JHERE'D SMHOllED~lL63~6II

»SCLE .-.- -WLCII~CSCSSlISLII
70 30 0399 219 12. 58 19 571

I 4
5
6
7
8

...9
10
11

. ~SESSURE ~EBLIS.
59. 7 0. 2010
55. 3 0. 1905SI.3.~&5
53. 0 0. IS46
52. 6 0. 1838
4 0.0~ "
38. 6 0» 1473
36» 8 0» 1425
36. 3
30. 4 0. 1241
14. 7 0 0741

'4
340 0
332. 7

328. 6
328. 0

4

407» 3
128. 6

440. 2

4
300. 3 549. I
296 3 566.4

280.3 648 '
228 ~ I 1078. 5

TY

ANCLE FLOU
60- ",43S "5

DP ACROSS VALVE Tclosiqg

5

PRESSURE DENSITY

S7.0 0 ~ 1946
3 56. 5 0» 1933

TEHPERATURE
s4
335. 6
334. 7

VELOCITY

336. 8
338. 5





8IE

10
11

NO ~ E THERE

55

5

8 '7
~ ~

4 ~

0
'8

53

IS C HOLED

0 1911
0. 1341

0. 1161
0. 1148

- J) 1031
0. 073e

FLOM *I,STATION g,

333. 341.
289. 1 485.
"S. ' 55<.
272. 9 565.

5' 4... -—-5 4
889 ~

0
6

ANCLE
50

1

3

5
6
7
8
9

10
11

FLOM
1 ~ S11,6 5

9

PRESSURE DENSITY TEHPER4TURE VELOCITY
340.0 -"42.8
337.9 245. 8~3 7
337.3 -45.5
337. 2 2454 8

254 ~ 1 502. 5
251 8 513. 9
"SLJ

59. 7 0. 2010
58. 4 0. 1980
SS. 3 .... 0 ~ 1976
58 ~ 0 0. 1971
58. 0 0. 1969""

~ 1 ... 0. 0'988
21 ~ 5 0. 0971
20. 8 0. 0949

.20.6 .. ~.094"
18. 8 0. 0881
145. 7 0. 0/38

553. 4
660. 7

244, 5
I '7 8

.J)E'-ACROSS. VALVE..——Iclosias.
35. 91 760

NOTE: THERE IS CHOHED FLOM AT STATION 5

ANGLE
40

FLOM
1,219, 632

DF'CROSS VALVE
41 ~ 37

Tclasin9
1,055

PRESSURE DENSITY
59. 7 0. 2010
5'I. ~.."-55

TEHPERATURE VELOCITY
340.0 163.4

3
4'

7
8
9

10
1,1

NOTE: THERE

59. 2 0. 1998
59. 1 0. 1996
59. 0
17. 7 0. 0844
17. 4 0. 0836

179 1 0 '824
16 ~ 3 0. 0798

7

IS CHOHED FLOM AT STATION 5

.39. 2
339. 0

240 ~ 3It9

238. 0
235. 0
1457

163. 8
163. 8

389. 2
392. 7
397 0
398. 4
411 4
444

ANGLE FLOM
~0 . 7S"„64

DP ACROSS VALVE
4 7

Tc losing
171

PRESSURE DENSITY
59.7~
59. 5 0. 2007
59. 5 0. 2006
59 5 0. t005

TENPERATURE

3394 8
339 ~ 7
339, 7

VELOCITY
0 .8

100 ~ 8
100. 8
100. 8

5
6
7

59. 5 0. 200S 339 ~ 6 100 8
15 8 0 '778 232 260. 3
15. 7 0. 0776 ~535 3 261. 2

8

10
11

NOTE:
~ '5 . ~

THERE

15 ~ 6
15. 6
15. 3

0 ~ 0772
0. 0771
0. 0760

14 ~ 7 04 0738

IS CHQHED FLOM AT STATION

231
231. 8
230. 5
2279 8

262. 3
262. 7
266. 5
2749 5





AHOLE
20

91 I'65005c 0*
3 ~ S ~ 866 44. 60 1, 02

5
6
7
8

10
11

PRg ooU

59. o
59. o
59. 6
59. 6
15. 0
15. 0
15. 0
14. o
14. 8
14. 7

. O«SI Y . TEMPERATURE VELOCITY
0. 010 3 0
0. 200o 50. ~

0.2009 '7O C 0 ~

0. 2008 339.9 50.7
0 ~ 2008 339.9 50.7
0.0750 ""-..-" 136.0
0. 0749 13o. 1
0.076'9 "-9, ! 136."
0.0766 ""0.6 137. I
0. 0738 227. 8 138. 1

NOTE( THERE IS CNOHED FLOU AT STATION 5

ANGLE
10 ~

FLOW
1919 512

OP ACROSS VALVE
44 '9 Tclof.an9

1, 209

PRESSURE DENSITY TENPERATURE
1 59. 7 0. 2010 340. 0

. 59.6. 0 "00$
3 59 6 0.2009 3390 9
4 59. 6 0. 2009 339 ~ 95..... 59.6 —0 009"~37
6 14. 7 0. 0741
7 14. 7 0 0741 228. I

.8 .D4 2 ~iD
9 14. 7 0. 0741 228. 1

10 14 ~ 7 0.0740
.—,11.. 16~&73
NO': THERE IS CHOLEO FLOw'T STATION S

'VELOCITY
25. 6

25. 6
25. 6

69. 5
69. 5

69. 5
69. 7

NOTE'. A POSITIVE CLOSINO TOROUE IHOICATES THAT THE VALVE HILL TEND TO RENAIH OPEH





CASE

CONDITION

DUCE LOCA ANALYSIS

VALVE
SIL"'ALVE

CLASS: 0

ACTUATOP.: gc. k

V?ST?~i PNZSSUNE ~9. P PS~M

INITIALTZZeEPXTUBE Z s$~ oF

SHUT OFF PRESSURE 5~ PSZA

RATIO OF SP. ~T

INITI/iLDENSITP EP/ LNS/PI
FINAL PEKSSUBE PSIA

MEDIA

SPECZFIC GRAVITY

COhPBESSZ3ZLITY HYDBODYNAhGC FACTOR
6 90 D"G C IN.™S

PSI

PACKLVG TORQUE

.DIRECTION

GAGE DIA.

SEAL TORQUE

1/. 7a

INPUT STATION NO. K FACTORS ETC.

(See Appendix A)



,



( |C)gyp'( ~ygygg AHAI YS 3:g
VALVE SIZE~12 VALVE CLASS~(50 FLOW-GAS

UPSTREAM
Fr E. UFE

7ACEDIA

I
AIR

IH' 'I, IH IHi ~EVICT——~HVI-."PE
DENS I»-%10. TENPE'RATURf PfESSUFE PRES-URE

20. 1 340 7 5$ . 7

RATIO OF SFECIPIC,COMPRESSIBILITY HYDRODYNAMIC FACTOR
SPH HEAT GRAVI ~ Y 890 DEG

1. 4 61

STEH
DIA.

1. 25

GAGE
0 IA.

11 ~ 703

F'AC); INC SEAL
ZDROUC. .~OUE

756 1183

STATION NO

I

3
4
5
6
7
8
9

10

TYPE OF RESISTANCE DIPL((ETER-(0)
ENTf'ANCE
EIE*IVHI PIPE ~ .9
f'IF'E DIENO 12. 0
STRAIGHT F'IF'E 12. 0

....VALVE
STRAIGHT F'!F'E 12. 0
PIF'E BEND 12 0

...STRAIGHTMIEE.
VALVE 12. 0
EXIT 12. 0

FLOW IH F'REFERRED DIRECTION

.CONOIIIDNS WIZtL&LV~
FLO()~ 393319783 SCFH

LENGTH-(L)
0.0

0.0
3 ~ 7

9.0
0.0
4
0. 0
0. 0

~QEH-j'PEV
RESISTANCE-(H) RESISTANCE-()()

0 500 0 50000
35 ~~500

0 160 0 16000
0 056 0605655

5 7 9~
0. IM~ 0. 13500
0. 160 0. 16000

6 0+
0. 759 0. 75903
1 ~ 000 1. 00000

~RESSUR~ENSI.T 'II)Bf ~L
1 59.7 09 2010 340. 0 446. 5

54 1 09 187S 330. 7 4779 4I 7".7 ~86
4 51.0 0 ~ 1796 325. 0 495. 9
5 509 6 0. 1786 324.3 497,3—&6.0 ~67~
7 44. 4 06 1626 312. 4 545. 1
8 42. 3 0. 1573 308. 2 562. 3.-. 9..~IW~

10 35. 7 09 1394 293. 5 643. 7
11 14 ~ 7 0. 0738 227.8 1215. 1

NOTE: THERE IS CHOHEO FLOW AT 5TATIOH 10

~ONDZXlO~~
VALVE TOROUE< 29542 IH. LDS
DELTA P>45 00'PSI





CONDZTZpgg ~g VAI VE CL.OSgg

ANGL- FLOW
3, 331, . 83

Pf ACROSS VALVE Tclosan9
6 ~ 01 2» 763

3
4
5
6
7
8
9

10ll

PFESeURE
5r
54» 1
52. 7
51. 0
50. 6
46. 0
44. 4

3
41. 7
35. 7
14 ~ 7

DENSITY
0. 2010

0, 1841
0» 1796

~ 0. 1786
0» 1670
0» 1626
0. 1573
0. 1558
0. 13941

..0. 0738

TEMPERA
340.0
3 0
32S. -"

3 5 ~ 0
~~4 3
315. 7
31". 4~08. 2
307. 0
293. 5~ 2 Zp

TURE I, ELCC IT Y

446»5
421
485. 2
495. 9

... ~97
532. 0
545 ~ I~L-.3
565. 9
643. 7

NOTE: THERE IS CHOHEO FLOW 4T STATION 10

ANGLE FLOW
80 30 2160 287.

PRESSURE
1 59. 7
l 54. 6

3 53. 2

DP ACROSS VALVE Tc losing

DENSITY TEMPERATURE VELOCITY
"OLO. »OM~LJI

0 1886 331. 4 458. 4

0» IS53 329» 1 46S. 8
EI1.2 ~ 48

5 51 ~ 3
6 47 ~ 2

aS.9
8 43.S
9 43. 3

10 ~—33» 5
11 14 ~ 7

0 1804 325. 6
0. 1699 317. 9

476. 1

505 ~ 4

0'613
0. 1599

O.C738

311. 3 530. 4
310. 3 533. 7~ILP~LS
~1 l7 8 1173. 0

NOTE: WHERE-IS XHOI:ED AAW

»»OLE ~LOIL-
70 2, 938, 239 17» 40 10955

..-. ~ltEOEOO~IEIIELE
2

21 59 7 0» 2010
55. 6 0. 1911

34.0. 0
333. 2

r

393. 8
413» 3

4
5 ~

6
7
8
9

10
11

53. 4
53. 1

48. 8
47. 5
47 1
29. 7
14. 7

0. 1858
0 1850

0» 1741
0. 1708

0. 1223
0,0738

329. 4
32S ~ 9

321. 0
318. 5

278. 7
227. 8

423» 3
424 ~ 4

450. 0
.457» 9

647. 0
1071 ~ 6

HOTE: THERE IS CHOHED FLOW AT STATION 9

ANGLE FLOW
60 203340619

Of'CROSS VALVE
30.62

Tclosing
133

PRESSURE DENSITY TEMPERATURE VELOCITY
1 59. 7, 0» 2010 3400. 0 312» 9~0-»~





3

5
6
7
8

10

56.
So.
Sn.
5+.
C

53.
53.vv

0. 1942
0. 19" S
0 '9"5
0. 1SSO
0 1867

- -0 ISc"
0 ~ 18vc
0. 1001
0.0 38

335. 3
33'0 ~ 3
1 4'5
331. 0
330.1

v9 ~

328. S
995 h

331. 8
333. 6~35 '5

335. v
6"S. 1

~—~51
NOTE: THEF:E 15 CHOHEO F'LOV AT STATION 9

4NGLE
c0

FI.OV
1,791,90S

OF'CROSS VALVE Tclosan9
38 OL

1
9

3
4
5
6
7
8
9

10
11

F'RESSURE DENSITY TEHF'ERATURE VELOCITY
„'9.7 . 0. "010... 350.0 7
58.5 0.1'981 330.0 10. ~

58 ~ 3 0. 1977 337. 7 240. 4
58.1 ......0.:93-" ~37 9 ~0
58 ~ 0 0 1970 337. 3 240. 4
57. 0 0. 1946 335. 6 243. 4

......55.9 . 0.399"-~3
56. 7 0 1937 335 ~ 0 243. 4
56. 6 0. 1936 334. 9 243. 4

38.5.. MJI87'Z~
145.7 0 0738 227. 8 646. 2

HOTE: THERE 35 CHOliEO. ELOW~MXAZLQ

ANGLE .. ~LQV*
40 1, 210, 253

C 9

42. 08
~ v

1, 057

1

-. 3

5

7
8
9

~RESSURE ~EHS 'ERflIURE
59.* 7 0. 2010 3490. 0 16202
59 ~ 3 09 2000 339. 3 162. 6~9~ 991!~
59. 1 00 1996 339. 0 162. 6
59 ~ 1 0. I'995 339. 0 162. 6-.---SS.S~W985~8 "
58 5 0 198 338. 1 163. 4

'58. 4 0. 1980 338. 0 163. 4~~87 1

10
11

lb. 3
14. 7

0.0797
000738

234. 9
227 8

408. 7
441 4.

HOTE: THERE IS CHOHEO FLOW AT STATIOH 9

ANGLE
30

FLOW
747,428

OF'CROSS V4LVE
43.96

Tc losing
19 173

FRESSURE
1 59. 7"~9 DENSITY

0. 2010
TEHF'ERATURE

3/90 ~ 0
0

VELOCITY
100. 1

6 ,59. 3'7 59 ~ 3~~9 0. 2001
0.2000

9 S9. 2 0 1999
10 15. 3 0. 0760
35. ~aW'~ 0

3 59. 5 0'2006
„4 59. 5 0.2005~~9M~ "0!!

339. 7
339. 7

339. 4
339. 3

339 2
230. 4

100. 1

1000 1

100. 3
100. 3

100. 3
264. 8





NOTE: THERE IS CHOHEO f'LOW AT STATOOH 9

4N(LE
0

FLOW
376.30.

OF'CROSS VALVE TC IOS E ERg
hhUÃh .. ~

1
~I

3
4
5
6
I
8
9

10

F'RESSURE
59 '
59. o
59. 6
59. 6
59. 6
S9. 6
59. 6,
S9.5
59. 5
14 ~ 8
1497

OENSITT
I'I Fl

0. 2009
0. 2009
0 2008
0.2008
0.2007
0.2007
0 '007
0.2007

. 0.07«
0.0738

TEHFERATURE VELOCITY
~'IOa 0,, ~0 ~ ~339. 9

339. 9 50. 4.~39. 9 50&.
339. 9 '0. 4
339. 8 '0. 4-3..'R .... 60.'I
339 ~ 8 50, 4
339 ~ 8 50. 4

"S I ~36
~I \7 8 13762

NOTE: THERE IS CHONEO FLOW ATDTATZQH.Z

ANCLE
10

3
4
5
6
7
8

——9
10ll

HOTE:

. FLOII ~9~CROSS JIRLUE ~alaaaa
190, 249 44 ~ 93 1, 209

PRES"URE ~EII IEI~SPERSSURE ~LO
59. 7 '. 2010 340.0 25. 4
S9. 6 Oa 2009 339. 9 25. 4
$9.6 . ~.-"009~~
59.6 062009 339 ' 25. 4
59. 6 00 2009 339 9 25. 4

..—.~9.6..—~-"00~3959.6'.2009 339.9 25. 5
59. 6 00 2009 339. 9 256 5-.—69 6 ~MS
14. 7 00 0740 9 . 6962
14. 7 0. 0738 " 7.5 69. 3

THERE IS CHOHEO FLOW AT STATION 9

NOTE: A POSITIVE CLOSING TOROUE INDICATES THAT THE VALVE WILL TEHO TO REMAIN OFEN





CAS

'COND ZGif

VALVZ SZZ:: I Z.

VALV:" CL"S: I 0

ACTUATOP.:

UPS "~A PR:-SSUP.:" 5~2 PSZA

ZNZTZW ~ -.~=-~TUR = 3 t(~ oF

SHUT OFF PRM~S4.== 5~ PSZA

IVI DLL DBlSI Y 28/ ~/F
~1 PSZA,

RAnvn OF S~ P „s m

COl~~ZSSZZZLZLY

SP:-CZ; C GRAV"'Y /
EZDRODYii.~"~C FACTOR
8 90 DZG C I Zi:. ':"S

PSZ

ST "0 D~~.

PACKZNG TORQbr.

DZR:"CTZON

ZN. LZ8.
f

GAG= DZA. //. 7d'N.
L3S

ZNPUT S ATZON NO.. K FAC ORS E C.

(See Appendix A)





~ (F etc cb
ccc .ci Rc ~ C ~ I C '( 't II ~ 0 ~

VALiic CLASScIC(I

IN I I 1(IL
.CrPERATURE

F i»AL
P c ccciiRE

cr"I-OFF
FcEcciiRE

FLOU CAS

HFDI A RAT 't i.l OF SPECIFIC COHPRESSIDILITY HYQRQQYNAHIC FACTOR

It»
~ ~ i

1 7c1

OIA
1 ~ 25

I~

OIAt
11. 703

TORQUE
756

TORQUE
1183

STAT ON NO. TYPE OF RESISTANCE DIAHETER-(O'ENCHT-(L) RESISTANCE-<V>
CORRECTED
RESISTANCE-IH)

~I

5
6

VALVE
STRAIGHT PIPE

\
STRAIGHT PIPE
VALVE

1 .0
12. 0

12. 0
12 0

0.0
9. 0

4 ~ 0
0. 0

0. 759
Qt 135

0. 060
0. 759

0.75903
0 13500

0 06000
0 75903

FLOV IN PREFERRED DIRECTION

CONDITIONS UITH VALVE OPEN
FLOUc 3,443,764 SCFH

PRESSURE DENSITY TEHPERATURE VELOCITY
59. 7 0. 2010 340. 0 461 5

3
4

49 ~ 0
47 2.

44 ~ 4
38. 4

~ i
Ot174

'.

1702

Qi 1628
0.1469

3 I ~

31St 1

312 5
299 8

53Q»
542 7

564. 2
631t 5

NOTE: THERE IS CHOHED FLOIJ AT STATION 7

CONDITIDNS IJITX VALVE SHUT
VALVE TORQUE< 2, 542 IN, LDS

)
~ ~,

$ - co





I I.1@I~ I T 1 Llkg O'8 % eAg ~g L I eg~a- w

4 c
~

c~ U

owe 5 Uc',E Aoqc r TY Eno'E 'ATUAC

ACROSS VALVE Tc losar g

Vcs OCrZv

53. 6
3 49,0

5 45
6 44. 4
7 5

14 ~ 7

TC..tl-l: W-

0. '.ohl
0 1746

0. Io47
0. Io28

0.0738

3 I ~ 3

313. 9
312. 5

~l 17 8

497 4
530. 2

559. I
564 ~

1256 ~ 0

AHCC,
80 3r443r764

8
59 ~ 7
53. 6

12 ~ 44

0. 2010
0 1861

340. 0
329. 7

4, 127

461. 5
497, 4

4
5

7
8

47. 2
45 ~ I

32. 0
14 ~ 7

0. 1702
0 1647

0. 1288
0.0738

318. I
313. 9

284 ~ 5
227. S

542. 7
559. I

720. I
56. 0

NOTE: THERE IS CHOHEO FLOIJ AT STATION 7

AhvLE
70

S LOU
3r 04o) 241

OP ALROSS VALVE
17.33

Tc lasin9
044

3

PRESSURE
59. 7

Sl ~ 9
50. 7

49. 0
31. 6

DENSITY
0 2010

~ ~ ~

Oe 1819
0. 1790

0. 1746
0 1278

TEHPERATURE
340»0

326. 6
324. 6

321. 3
283. 7

VELOCITY
408 6

450 7
457+ 0

4bd. I
642. 5

HOTE; THERE IS CHOHED FLOG AT STATION 6

AHCLE FLOM
t » ~

DP ACROSS VALVE Tc losing

PRESSURE DEHSITY JEHPERATURE VELOCITY

5
6

8
"I2

57+2
55. 4

S4 ~ 2
54 ~ I

14 ~ 7

0. 1951
0 1906

0 1878
0 1874

0. 0738

~ I

335m 9
332. 8

330. 8
.330m d

227 8

327.4
335. I
338. 6
338. 6

866. 6

r
~ r, '

~





't8

7
8

l...
ISED 6
14 ~ 7

l
C

c7 ~ 3
5 57. 1

o.ov76
0.0738

243
l l'l 8

548. 3
eso. o

~lb)0 3 0 230,
0 ~ 40h ltd 4

0, loc~ 336 0
'l4 5

0 1947 335. 7 l45

NOTE: THERE IS CHOKED FLOW AT STATION 6

nNCLE
ao

FLOW
1 ~ 211 ~ 947

op ncRoss vnLvE
42 ~

Tc 10$ 1>9
1, 058

PRESSURE
59. 7

DENSITY
0. 2010

TEHpERATURE vELocITY
340.0 162. 4

6
7

8 8
58. 7

58. 6
16. 3

0. 1989
0 ~ 1987

0. 1984
0 0797

338. 6
338. 4

338. 2
234. 9

163m 7
163. 7

163. 7
409 ~ 2

NOTE: THERE IS CHOKED FLOW AT STATION 6

ANGLE FLOW OP ACROSS VALVE Tc losing

PRESSURE. DENSITY TEHPERATURE VELOCITY

59. 5
59. 4

59. 3
59. 3

0.2007
0. 2003

0. 2001
0 2001

339.8
339.5

339 ~ 4
339. 4

100 4
100. 6

Iooa 6
100. 6

14 ~ 7 0 0/38 227 ~ 8 273. 3

20 377, 317 44.75 1,203

4
5

7
8

59. 7
c9

59. 6
59. 6

14 ~ 8
14 ~ 7

0 2010
0+2009

0 2008
0.2007

0.0744
0.0738

340. 0
339 ~ 9

339. 8
339. 8

~lIl8 4
7.8

50. 5
50. 5

50. 5
50. 5

136. 6
137. 6

NOTE: THERE IS CHOKED. FLOW AT STATION 6

l.l
~ I ~

~ ~

I





~ n

3

~ gn

eg;g cSe r;E
r ~

cp

59. 6
I4..

.qa. pt

QckST T'r
nnIn

~n0g

0. "n09
0. 0740

~ \ np

TE+PEA TVRt VELC
360

339 P
0'la
33P ~ 9 n5

69 ~

C

5

HOTE: THERE IS CHOHEO FLOLI *T STATIOH 6

HOTE: A POSITIVE CLOSIHC TORQUE INDICATES THAT THE VALVE VILL TEHO TO REHAIN OF'Ek

~ I

GAS
~ r

r
~ ~









t'~ .R lf v T

VALVE SIZE:
VALVE CLASS:
ACTUATOR:
CUSTOMER:
P.O. NO.:
SPEC. NO.:
REFERENCE NO.:
ITEM NO.:

I 0

A.
B.
C.
D ~

E.
F.

ASS'Y DWG. NO.
BODY DWG. NO.
DISC DWG. NO.
STEM DWG. NO.
P IH DWG.. NO.
BRACKET DWG. NO.

REV.
REV.
REV.
REV.
REV ~

REV.

A.
B.
C.
D.
E.

BODY Sh 9
STEM
PIN
BRACKET
BOLTING

S .E S

Zey> O PSI
PSI
PSI
PSI
PSI

PRESSURE:
TEMPERATURE: 3 0

C
' 0 S

PSI
DEG F.

LOCA TORQUE:
MEDIA:
FLOW DIRECTION:

T R U

Ci c. IN-LBS

TRANSVERSE;
VERTICAL:
LONGITUDINAL:





DL'MSIONAr DATA

SIZE~ ~S

DESCRIPZION OF VARIABLE

CQ'Ui:.
NV..-

TRANSVEP8E DIST. ACTUATOR C.G. TO Q VALVE
LO..~GZT|.~ra<. DIST. ACTUATOR C.G. TO 4.VALVE

ICAL DIST. ACZUATOR C;G. TO BRACKET

HEI(RZ'RAGKT
HEI|:".Z VIZLVE PLACK

ACHJATOP. P(c.IGhZ
BRACKEZ WEIGH
DISC Lvr.IGHZ
THICcQv~SS OF BRA~~ LQhrR PLATE

W~ii OF BRAG%i
4~i OF VALVE avECK

TPZCiQvMS OF VALVE ~~
THIC'~KSS OF BR%~ SIDE PLATES
T..fCN~~S OF BRACKET TOP PLATE
M~rVE ~™KO.D.
PACKING BORE Z.D.~ DZA.

~ ~

~
~~

GAGE DZA. OF DISC
SMALL DIA. BACK OF DISC

ZDZH WSG" 'DZA. OF DISC
.LST (vAS~ WZCJ'MSS

DIST. Q ST '$ TO FRO'.iZ OP DISC
NO. OF ~ATOR BOLTS
T JSZLE STD:-SS ARE'A OF ACIUATOR BOLTS
DBC OF ACHJATOR BOLTS
NO. OP BRACING jVMVE BOLTS
TEMILE ~iS AREA OF BRACKEZ/UMVE BOLTS
TRANSVERSE DIST. BED~ BPACKEZ BOLTS
ZOiNGZTUDZNTAL DIST. B~~ BRACKET BOLTS
~GZH OF BRACKEZ
DISTANCE BElh~ VALVE BODY BOLT HOLES
DIA. OF VALVE BCGY BOLT HOLES
% .TORQUE ON DISC PIN
DISC PIN DIA.
VKVE BODY O.D.
VALVE BODY hcGZKVZ DZA.
AMACENZ PIPING O.D.
AMA~PIPING Z.D.
MAXIMUMPIPING BEING HCf~
NO. OF BODY BOLTS

, DBC OP BODY BOLTS
RCOZ AREA OP BOGY BOLTS

WQZH ACROSS GJSSEZS
HZCKNESS OF GUSSEZS

DIA. OF FLA";vGE BOSSES
bDDULUS OP ELA!iZICZTY

Xl
X2
X3
X4
X5
Nl
N2
N4
Tl
T2
T3
T4
T9
'IO
d3
Di
Dl
D
El
E2
L2
Y2
Nl
Al
X6
N2
A2
X7
XS
TS
R5
R6

dp
dl
R7
RS
R9
M4
N3
XO
A4
L
T
B
E

Xl
X2
&3
X4
XS
N4
Tv5
VJ3

Tl
T2
T3
T4

.T9
TO
Do
BS
Dl
D
El
E2
L2
Y2
Nl
Al
X6
N2
A2
X7
XS
T5
R5
R6
T7
D5
DS
R7
RS
R9
M4
N3
XO
A4
L
T
B
E





~ ~HUCl EAR
~ 6 W ~ 6 ~ ~ ic o

ggggg3 ( ANTWLYQZg
14 CLASS 150 v" IE ASSE.".OLY

l ~ ~

F.SF.t I .E: DVC,NO. 000 '97 R '
QIKL'Dl-

F'RcSeURE(FeIC> ~
TEIIPERIITURE(IF>~ 340

A.(cCDT: 234h0
eat 6 ~ 5 pnn

C. I"IN: =5200
D.SRACI:ET: 18900

6 N

LOCA TQROUE$ 61 6 0
t(c'.. T ~$ , T c

FLOV DIRECT.ON$ F'REFERRED

,rtle Ma ATh

G LCI'lOINGS
TRANSVERSE'

T ~ 'T

LONG ITUDINAL$ 3

X I ~ 8 ~ 4I 3 C X2$
Q4$ Tle
$ ~ $ h h; s

Y2$
A2$ ~ 1»16 X7$I'

T$ 0

.875

1. 604
5

e

X3 =. 688
T2$ 5

~ $ 6 e

N1$ 4
XS ~ "

$ I

86 ~ 0

X4 ~

T3$ 7
~ » 'T6

Ale ~ 1 '6
T5 ~ 9. 75

$ 'T

E$ 30000000

X5 ~ 1.475
T4$ 3I' $ 0
X6$ 4 5
R5$ 0

$ 4

V1$ 219
Tee ..5

~ 'T

H2$
R6$ 0

V»$
T0$ .625

tta1'Pa rrr l tl - Ih
LOtlCITUOINAL(Z) ACT. I'VALVE$ 65 VS. 33HZ
vERTICAL(Y) ACT./VALVE$ 576 vS. 33HZ.
Tgtt tteIJEc,'e TQ) 4 T Vh I I ~ wn V . y .

LATc.RAL ISC.'STCH$ 60» VS. 3:H7.

Fh 'c' e ee e
SHEAR$ 8315 PSI
TEtIEILE$ 17010 F'SI

r, ply D~~ P V A V

VALVE HECI'TRESSES
I ~eHEARi ~e 7

TEHS I' ~ 1234 F'SI
CONS IIIED$ 172 PS I. VS. ALLOV~ 23400

DISC F:IN 5TRESS
SHEAR$ 14808 F'SI VS. ALLO(>~ 21120

h TUATJF! &OCT STPreSES
SHEAR 9901 PSI
TENSILE~ 8491 PSII'«e P VS' V. $ 37500

Rh 'V. T STR eer
SHEAR$ 638 F'SI
TENSILE~ 3657 PSI

II $ T7 F' .A V$ 8900

STEH STRESSES
II AR$ »087 PS

TENSILE~ 44o0 PSI
COIIOINED$ 14522 PSI VS.ALLOV~ 52800

Sc.CT ION I(OCULUS
VALVE~ 762. 38 IH1 3
F'TF'TNC ~ 6 . 22 IN(3

6I

ACTUATOR OEFLECTIONS
TI$ Ih -6 ll

VERTICA ~ 8 30000000E 05 INCHrS
TRAHSVEF:SE$ 2. 10000000E-03 INCHES

OODY 8OLTIHC
NDT npp ICAOLE

.. - D....JZ)» a-

»





.VALVE SIZE:
VALVE CLASS:
ACTUATOR:
CUSTOMER:
P.O. NO.:
SPEC. NO.:
REFERENCE NO.:
ITEM NO.:

I 0

AD ASS'Y DWG. NO.
B. BODY DWG. NO.
C. DISC DWG. NO.
D STEM DWG. NO.
E. PZN DWG. NO.
F. BRACKET DWG. NO.

RE V.
REV.
REV ~

REV ~

REV.
REV.

A.
B.
C.
D ~

E.

BODY- S 3
STEM
PIN
BRACKET
BOLTING

~ es

ZQ dO
coo

PSI
PSZ
PSI IA
PSI
PSZ

PRESSURE:
TEMPERATURE:

PSI
DEG. F.

LOCA TORQUE:
MEDIA!
FLOW DIRECTION:

8 ZN-LBS

)A

TRANSVERSE:
VERTICAL':
LONGITUDINAL:





DL'~'SIONAL DATA

SIZE ~<
ABATOR

CWPL .:
DESCRIPTION OF VARIABLE

TRANSVEi'SE DZSZ. ACTUAIQR C.G. TO Q VALVE
uX~GZTmZ:~Z, DIST. ACTU.TOR C.G. TO 4.VALVE
~ICAL DIST. ACZUATOR C.G. TO BBACYET

HEIGH BBACKEZ
HEIGHT VALVE NECK

ACTUA 'OR l'PIGRZ
BRACKET VKIGriT
DIS NEIGH
THICiQKSS OF BFACiKT ICKY PLATE

VeeH OF BRAG~i
h~i OF VALVE aZCK
THICR~cS OF VALVE ~~
THZ~ZSS OF BR~ SIDE PLATES
THZCJC~~~S 0: BRM2<M TOP K,~
VIVE IKCK O.D.
PA~cd'G BORE I.D.
STEI DIA~ DIA. OF DISC

~ ~

~ci Z&LLDIA. BPZK OF DISC
.. LAP~ 'DIA. OF DISC

.HPLlST $~~ TEE~~'xS
DIST. Q S~r TO FBDNT OF DISC
NO. OF PCIUATOR BOLTS
T=iSZLE Siic=SS AREA OF ACTUATOR BOLTS
DBC OF ABATOR BOL S
NO. O." BP~%~/VIVE BOLTS
TZKZLZ SiRESS AREA OF BRACKEZ/VALVE BOLTS
TRANSVERSE DIST. B~~ BRAHMS BOLTS
LONGITUDINAL DIST. B~~ BRACiCE'T BOLTS
~~~™H OF BiRCiT
DZSZgV CE BWL1~~3 VALVE BCDY BOLT HOLES
DIA. OF VALVE BODY BOLT HOIZS
% TORQUE ON DISC PIN
DISC PZN DIA.
VALVE BODY O.D.
VALVE BODY WKHM'TAY DZA
AMAMNZ PIPING O.D
~CENZ PIPING Z.D.
MAXIMUMPIPING B~ZNG HCf~
NO. OF BODY BQLTS
DBC OF BODY BOLTS
RQC|Z ~ OF BCOY BOLTS

VZH ACROSS GUSSET
CKNESS OF GUSSEZS

IA. OF FLA'.iGil BOSSES
ODUWS OF EXJ~ICITY

Xl
X2
X3
X4
X5
Nl
N2
N4
Tl
T2

.T3
T4
T9
To
d3
Di
Dl
D
El
E2
L2
Y2
Nl
Al
X6
N2
A2
X7
XS
TS
R5
R6

d1
R7
RS
R9
M4
N3
XO
A4
L
T
B
E

Xl
X2
&3
X4
XS
N4
'6
$Q
Tl
T2
T3
en 4
T9
To
Do
B5
Dl
D
El

"E2
L2
Y2
Nl
Al
X6
N2
A2
X7
XS
TS
R5
R6
T7
D5
D8
R7
RS
R9
M4
N3
XO
A4
L
T
B
E





gati)CLEAF-. SCZSH'iC AHALYS3:S
14 CLASS 150 VALVE ASSENOLY
WI AH t(7 'C-SR 0 AC.JATOS

~ ei ~ ~

RiC. ERENCE CWGS.

G.". Eh C~C.NO.! 510-015 REV.A
E.f ltt GUG.rtO.:~0~-QE~~Rv r.

F . OF; 't'E DWG. NO. 000. 19 ~ REV.-

Ai LOWAOLE TFES=E3 cP I)
23>00

hn
C.FIN: 35200
O. BRAGI!ET: 18900

TING.) 375h0

f'ftESSURE(PSIC) ~ 45
TEHF'ERATUREt'F) 340

LOCA TOc CUE r 6519
h<~h;era

G LOriQIttGS
TRAttSVERSEr 3VRI Ar4

FLOW GIRECT ION f'REFERF.EO LONGITUOIHALr 3

0 t'. ttSIO1(AL DATA

L r .316
A2r . 14'16~ir~5
Lr 0

Y2* 1.604
X7r 5

Tr 0

X1r 8. 438 X" ..OBB
W4 ~ 6] T lr ~ 875i

X3 =-. 6CB

~ '7 7 e

Nlr 4
XBr "

r
8 ~ 0

X4 ~ 6
T3r 7
Qr 1< 074
Al~ . 1416
TSQ 9.75

Er 30000000

XSr 1 ~ 375
T4 ~ 3
'Elr l. o06
X6r 4 ~ 5
RS ~ 0

Or

Wlr 19
T9r .7S
E r .813
N2r 4
R6r 0
R ~ In6

WOr 27
TO ~ .'62S

NAY+PA CR -N e rH . )

LOttCITUOINALI ) ACT./VAI.VEr 85 VS'3HZ.
VEF;TICAL(Y) ACT./VALVEr S76 VS 33HZi
TFAHSIE Sti> ~ ~

LAiERAt. OISC/STEttr 604 VS'3HZ
'e

ir oni r er teete

ACTUATOR BOLT STRESSEE ~

SHEARS 9735 PSI
TEttSILEr 10697 PSItt r 4 P VS 4 W r 37500

~ C CCCC

SHEARS 7636 F'SI
TEttSILEr 18314 PSI
COt)gittE~rnt 1 c cr c ~ e eh

SHEAR 598 PSI
TENSILE~ 3725,FSI

nr - o F V A Wr

VALVE HEC): STRESSES~HErRr OV
TENSILEr 1284 F'SI
COhO INEO 1761 F SI VS. ALLOW~ 23400

STDt STRESSES
H *Rr '"77 F'S

TENSILEr 4427 PSI
COHOINEOr 1517S PSI VS.ALLOltr 52800

DISC F'IN 5 R SS
SHEAR 15646 FSI VS ~ ALLOW 11 0 VALVE 762.38 Ittl3

F'I F INCr 61. 22 Itt03

N h ULU

ACTUATOR OEFLECTIOHS
~guggTllgNA 0 0 - W H

VERT IC*Lr 1 ~ 11000000E-04 It<CHES
t TRANSVEF;SE ~ 1.60000000E-03 IHCHES

NOT APPLICABLE
OOOY OOLTINC

.OATEO..../i/J tt'D....





R

VALYE SIZE:
VALVE CLASS:
ACTUATOR:
CUSTOMER:
P.O. NO.:
SPEC. NO.:
REFERENCE NO.:
ITEM NO.:

I 0

hog o

A. ASS'Y DWG. NO.
B. BODY DWG. NO.
C. DISC DWG. NO.
D. STEM DWG. NO.
E. PZN DWG ~ NO ~

F. BRACKET DWG. NO.

REV.
REV.
REV ~

REV ~

HEV ~

REV ~

$ Oil

A. BODY Sh 0
B. S EM
C ~ PZN
D. BFACKET
E BOLTING

Z~go D
era

dO

PSZ
PSZ
PSI ) Jt
PSZ
PSZ

PRESSURE:
TEMPERATURE:

C e > ONS

PSZ
DEG. F.

LOCA TORQUE:
MEDIA:
FLOW DIRECTION:

ZN-LBS

TRANSVERSE:
VERTICAL:
LONGITUDINAL:





pp~~!SISAL DATA

SIZZ

ACTUATOR

DESCRIPTION OF VARIABLE

TRANCE DIST. ACIi3A'IOR C.G. TO Q VALVE
Zgy]G~t)I;M DIST. ACI'UATOR C.G. K) 4.VALVE
~ICAL DIST. ACIUATOR C-G. TO BBACHZZ
HEZG:".r BRACKET
HEI~ VALVE NECK

ACGJZZOR $'KIGHT
BRA~T 7'KIGifZ
DISC

Nr.IGNI'HICCKSS

OF BRAC~~ ECHOER PLMZ
WIDTH OF BiQQZi
h~id OF VALVE aZCK
T..IC~KSS Or VALVE NECK
THIC~CSS OF BZ~G T SIDE PEAT S

THICKNESS OF B~T TOP PLAT
VM'u~ IKCK O.D.
PA~~. G BORE Z.D.
STr 4 DIA~ DIA. OF DISC~~ DIA. EPZK OF DISC

~ LAR~ 'DL>. OF DISC
~~~UST 3'V6'"M ~rZCY~ZR»

DZS' 4 STRE TO FRONT OF DISC
NO. OF ACIUATOR BOLTS
~i='SILE SiiZSS AHA Or ACIUATOR BOLTS
DB OF A~MQR BOLTS
NO. OF BR~~/VIVE BQLTS~ FLOSS AREA OF BRACZK-"PVJV BOLTS
TRANSVERSE DIST. BEIh~ BRAVEST BOLTS
LC6'GiiDWALDIST. B D~ BRACKE.'r BOLTS,
I~~'r Bi%~
DID@'r ICE B~Wi'cW~ 'VALVE BZY BOLT HOLES
DIA. OF VALVE BOD/ BOLT HOLES
% K)RQUE ON DISC PZN

'DISC PIZ1 DZA
VALVE BODY O.D
VrZVE BODY Wh~'VZ DZA.
AMA~ PIPING O.D.
~CE:K PIPING Z.D.

M PIPING BRZ)ING H2~
NO. OF BODY BOLTS
DBC OP BODY BQL S
RQOl'REA OP BODY BOLTS

JGZH ACROSS GJSSETS
CKNESS OF GUSSEZS

OP FLA'tM BOSSES
'QDULUS OP ELASTICITY

Xl
X2
X3
X4
X5
Nl
N2
W4
Tl
T2
T3
T4
T9
TO
d3
Di
Dl
D
El
E2
L2
Y2
Nl
Al
X6
N2
A2
X7
XS
T5
R5
R6

cip
dl
R7
RS
R9
M4
N3
XO
A4
L
T
B
E

Xl
X2
%3

X4
X5
N4
U5
L'0
Tl
T2
T3
T4

. T9

Do
B5
.Dl
D
El
E2

Nl

X6
N2
A2
X7
XS
T5
R5
R6
T7
D5
DS
R7
R8
R9
M4
N3
XO
A4
L
T
B
E





F. OS I —SEA(

. iQ.,!!wf -F ZQ~D
~ ~

~ I ~ ~

..:=.-. t(Q.: 3

PEPCcEtlCE DOCS.

i ~ ~ 'I ~

C. D:eC DUC. NQ.: 2114-301 RCV. 8
0 STr aw- Nn ."5 ~ 0~Jc~ Li 4

P DRACI ~ DLlG ttO ~ 8000-197

ALLQUADLE STRESSES (F'SI)
,n~,i ~ ~t 'heai

D.STEh: 52800
C.f'IH: 35"00

RA('I!ET '8e00
E ~ QiOLT INC: 37500

DESIGN COt(OITIONS
PRESSURE(PSIC)r 65

orc ic iie c . ~

~O~~gn i ~ cg:,
HED IAchIR
FLQU DIF'ECTIOH PREFERRED

C LOAQIt(GS
T rNeV e ~ 4

VEETICALc 3
LONGITUDIt(ALc 3

Xlc 8.ri38
.JJAS .6

'Zc0
L2ii o 3l 6

::~ 65
1 ~ 0

X ~ 2 ~ 688~a e.c
Ql ~ i ]'ic
Y2> 1 ~ 606

dpa ~ 698
T ~ 0

DINE!(SIOt(AL DATA
XZc 3. 688 Xb ~ 6
7 lg T'cr

XS> 1. 375
T/i~

DI~ 1. Z75
Nlc 6

0> 12i 976
41 ~ . Iblb

a

E 1 ~ l. 906
Xbc b. 5

dl> 21
8 ~ 0

f 7c 13. 31 RSc IW
ED 30000000

WI~ 219
Tee, 75
EQc .813
HZa 6

R9c 1Z.126

L)2e
TOc .625

HATUF;:L FREQUENCIES (HZ. )
LONCITUDINAL(Z) ACT /V4LVE~ 85 VS. Z3HZ.

D'ERTIC'-' ~C~~" LV
TRriHSVEFSE ~ X) 4CT ~ /Vr<LVE> 130 VS. ZZH
LATERA'ISC/STEhc 604 VS 3ZHZ.

ACTUATOR DOLT STRESSES
SHEAR 9650 PSI

Icc ew ~

COwQIttED ~ 16788 PSI VS.ALLOLt.a 37500

DRACHET STRESSES
SHEAR 629 PSI

cNc s cec
c'RACHET

DOLT STRESSES
SHEARc 8107 PSI
TENe~Lrc n ec
COt(81t(EDc 20 55 F SI VS.ALLOW> 37500 COt(&it(ED~ 3701 FSI VS.ALLO(tc 18900

ST H STR SSEVA V tl "l! c:f:r"
SHEAR> 11456 PSI
TENSILE~ 6660 PSI

SHEAR> 896 PSI
TENSILEc 123/i PSI~(ii(Qc ng c e e s n c ~ e

DISC f'IN STRESS
SH ARii 40> f I VS,ALLOWc

SECTION NODULUS
VA VEc 762.38 It(a.
PIF It(Gc 61.22 IN%3

QODY DOLTIHCACTUATOR OEFLECTIONi
HQT 4F'F'LICAQLELONG I TUD1t(AL 3. 83100000E-03 INCHcS

VERTICALc 8 ~ 30000000E-05 INCHES
TRAVeV f:e ~ ". 0000 -03 NCH S

SIGNED ~ ~
'

~ ~ c ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ OATEDo o ~ ~ ~ ~ ~ o o ~





vr R f v<T

VALVE SIZE:
VALVE CLASS:
ACTUATOR:
CUSTOMER:
P.O. NO.!
SPEC. NO.:
REFERENCE NO.:
ITEM NO.:

I 0
0-W

A.
B.
C ~

D ~

E.
F.

ASS'Y DWG. NO.
BODY DWG. NO.
DISC DWG. NO.
STEM DWG. NO.
PZN DWG. NO.
BRACKET DWG. NO.

J ~ W

REV.
REV
REV.
REV
REV
REV

A.
B.
C.
D ~

E.

BODY Sk 3
STEM
PIN
BRACKET
BOLTING

(S'

~ E SE

Z> y'4r O PSX
oo PSI

PSZ (h
PSI4'S I

PRESSURE!
TEMPERATURE:

C
' ONS

PSI
DEG. F.

LOCA TORQUE:
MEDIA!
FLOW DIRECTION:

OR UE

4o e Z 8 IH-LBS

TRANSVERSE:
VERTICAL!
LONGITUDINAL!





DLMSZPNAL DATA

SIZE

ACTA'IOR

DESCRZP1'ION OF V%ABLE
CRPVi =

hL-

TRMiPiERSE DISZ. ACZUATOR C.G. TO Q VALVE
LOnG~i'DI'.M DIST. ACTUATOR C.G. ZO.+VALVE
~ICAL DIST. ACTUATOR C.G. TO BRACKET
HEI~ BRACKEZ
HEIGHT VALVE tKCK
A~&OR WrEIWT
BRACK"x L'EIGHT
DIS

WEIGH'iiIGCZSS OF BRAGZZ'C4&r PLATE
VDZP"ri OF BRACi~i
hZD~A GF VALVr. aZCK
TPZC<i™=~S Oc VALVE MCK
THZC~~SS OF BRACcKT SIDE PZ T S
T.";ZCR~~~S OF BRA~'OP PL~
V~~V~ ~~K O.D.
PA YEGG BORE Z.D.
S 4 DZA.~ DIA. OF DISC

ZPZZ DZA. BACK OF DISC
.. LAP'DIA. O." DISC

"WZST 's'~~ TRACY ZSS
DZS ' Q ~~" TO ~4 i OF DISC
NO OF A iUrZQR BOLTS
T=lSZi " STic=SS. AP~~ OF ACTUATOR BOLTS
D3 OF A Uc-ZOR BOLTS
NQ. OF BR~QVZVE BOLTS
~r'LE ~~S AREA OF BRACER/VALV BOLTS
TRANSViPSE DIST. BED'%EH BRAClCT BOLTS
UXiGZFJDZQI DMT. B D~ BRACKET BOLTS
~GZH OF BRACCIO.
DZSTANM Bah~~ VALVE POOY BOLT HOLES
DIA. OF VALVE BODY BOLT HOZZS
% 'ZORQUr. ON DISC PIN
DISC PIN DZA
VALVF. BODY O.D.
VALVE BODY WATER'VZ DZA.
ADJ~ii. PIPING O.D.

PIPING I.D.
KQiZLAPIPING BRZ)ZNG HCf~
NO. OF BODY BQLTS
DBC OF BODY BOLTS
Rnr ~~ OF BODY BOLTS~~ ACROSS FUSSES

.UCKNMS OF GUSSETS
ZA. OF FZcCtGE BOSSES
'ZXJLUS OF ELASTICITY

0

Xl
X2
X3
X4
X5
Wl
W2
W4
Tl
T2
T3
T4
T9
XU
d3
Di
Dl
D
El
E2
L2
Y2
Nl
Al
X6
N2
A2
X7
XS
TS
RS
R6

QP
dl
R7
RS
R9
M4
N3
XO
A4
L
T
B
E

Xl
X2
%3

X4
XS
W4

~ 15

W3
Tl
T2
f/3
T4
T9
To
Do
B5
Dl
D
El'2
L2
Y2
Nl
Al
X6
N2
A2
X7
XS
TS
RS
R6
T7
DS
DS
R7
RS
R9
p4
N3
XO
A4
L
T
B
E





I 0

NUCLEAR
~ 0 ~ ~ 0 ~ el e

<EZ ggxt PN>LYSIS
CLASS:.< Vh' .. ccE"IILY

DVC.::0 ~ '. 51 -015 REV. A. iE
E.=f!J G

0IH.','''It -
~ r

a, I00<g;
A cTF ~ C~SG.
C ~ F itt '52vG
D. C'RAC)'.ET: 1890h
E. COL It!C:

crl 0) I
PRESSURIE(PSIC)00 45
TEHPERATURE('F)r 34G

LQC:. TOPQUE ~ 9584
~0Cr ihi r Ir'fl
FLO't 0 RECT Qtl t"RCFEF.RED

Feei ~ ~ T *

C LQADIttCS
TRI'I!tSVERSEr 3Igh ir ~ g
LOHCITUCIttALr 4

Xlr 8. 4:.3
Var 61

42 ~ ~ 1416
~0g
~0

Lr

T lr ~ 875

Y"00 l. >04
X7r 5

C

Tc 0

XZr 3. 688
C

~ .Cr
Nl ~ 4
X8r 2

Cr 0

X4< 6
T ~ II
hr Q I 0

Alr
TSc 9. 7S

7s '0 'i
Er ZGGGGGOG

XS> 1 ~ 75
T4 ~ 3
F ~ II ~ Ch
X6~ 4.5
RSr 0

r 4

Vlr 219
T9C .75

~I 00

H2c
R6r 0

VQs 27
TOi

ttA~T00PA FP hl0 0 FC t )J )
LCNCITUDIttaL( ) ACT0/VALVE~ 85 VS. 33HZ0
VEFTICAL<Y) ACT./VA'E~ 576 VS ~ 33H

~TPAttSVgE'~CE<X) A~T/VA V ~ Vc '
L TEF.AL I="C/. TEtt 604 VS ~ 33HZ ~

CCFC

T
SHEARC 10 33 PcI
.TENSILE ~ 19836 F'SI

H&~r~>r ~h4"4~ F'S.A OVr 7 00

VALVE ttECI: STRECSES
~cHEARr Ih61 PSs

TEttcILEr 1431 PSI
CQHOINEDr 2166 F'SI VS.AI.LOVr 23400

ACTUATOR 80 T CTFESSEE
SHEAE> 13259 F'SI
TEttSILE~ 8491 PSI

OHr.itt hr 6 FS VS AL OV r 37500

P ~ T cct
sHEARi 782 F sI
TENSILE 49S6 PSI
COHr<INEDr 5105 PSI VS. AL OVa 8900

I

STEH STRESSES
SHFARr 18776 CSI
TENSILE+ 4460 PS I
COt)81ttEDr 21138 PSI VS ~ ALLOV> 52800

GISC F'IN STRESS SECT IOtt ttODULUS
SHEAR 230G2 FSI VS.ALLOVER 21120 VALVEr 762.3S ItttZ

F F'Cr .~h IHW>

ACTUATOR DEFLECTIOHS~HCJJll I' 0 -0 II II
VERT ICAL'. 8 ~ ZGGGGGGGE-05 It(CHES
TRAttSVERSE ~ l. 60000000E-03 INCHES

OODY OOLTIHC
HOT APPLICAGLE

00





.VALVE SIZE:
VALVE CLASS:
AC;UATOR:
CUSTOMER:
P.O. NO.:
SPEC. NO.:
REFERENCE NO.:
ITEM NO.:

I 0

) ~

A.
B.
C.
D.
E.
F.

ASS'Y DVG. NO.
BODY DUG. NO.
DISC DUG. NO.
STEM DUGS NO.
PIN DWG. NO.
BPACKET DTlG. NO.

2. v

7- REV.
REV.
REV.
REV.
Rc'.V.
REV.

A.
B.
C.
D ~

E.

BODY Sh 3
S.EM
PZN

c'PACRET C S
BOLTING

S~P«<<

2~ go O

O OO

d0

PSI
PSI
BS /A.
PSI
PSI

C l T'>T ONS

PRESSURE:
TEMPERATURE:

PSI
DEG. F.

LOCA TORQUE:
MEDEA:
FLOW DIRECTION:

V T< OR U~

rri V
Z IS N TLBS-

TRANSVERSE:
VERTICAL:
LONGITUDZNAL:





c''Vm a wa ~ a ~ ~ a< ~ » a > ~a'»c»' a r ~ '»cc
HLt(-LEc-aF SEZ SKI' ccaaHh(- YS 3: S

L I »'. 5 ~ a» ~ » ~ n

MITH H721C-5880 ACTUATOR

FC"CF,ENCE DL'G-.

0 ~ STE(c OMC. Nd.: 510 015 REV, A
E ~ P It( OL»C NO» 2400 ~R 4
F. BRAC(.ET DWC ~ !id. 8000-197 REV ~-

AL» CMAOLE STRc.SSc. - Lf'SI )

A.BODY: 23400
c »90»

C. PIN: 35200
D. O»RAC);ET: 18900
E ~ COLT It(C: 37500

rcc ~(rn ewe tqc.

F'RESSUF E(PSIG) ~
TEt(PERATURE('F)r 340

LOCA TOROUEr 7496
Ern.4~

'LOMDIRECTION~ PREFEF:RED

H<tt t(4 ATA

G LOADINGS
TRA((SVERSEr 3
V RT CA(. ~
LONGITUO It(*L«

X 1 ~ 8. 438
M4 ~ 61

L ~ ~ 316
42« .1416~r
Lr 0

X2« 2.688
Tlr .875

~ n

Y2« 1. 604
X7% 5

T ~" 0

X3r 3 ~ 686
'Tng «

e 'c«

Nl~ 4
XBat 2

8 ~ 0

X4« 6
T3»a 7
Dr ~ +,974
41 ~ 1416
TSr 9. 75

g
ER 30000000

X«A 1 ~ 375
T4aa 3
Elr 1. 906
X6« 4.5
RS« 0

~ 4

Ml~ o»o
T9»a .7K
E2« . 813
N2r 4
R6r 0
R9r ~a

M aac 'a7
Tdaa .625

HATER FF'< ~

LONGITUDINAL(Z) ACT./VALVE« 85
VERTICAL(Y) ACT./V4LVE~ 576 VS
ZR*N«a/Ec «E(y~C~aa
LATERAL DISC/STc ccr d04 VS ~ 'HZ

»

(H )
VS'3HZ

'3HZ.

.'c 7

4 T AT F O T STPE«SES
SHEAR ~ 11654 PSI
TEHSILEac 8491 PSI

H» aa 49 V 4 'l ac 7 0

PA T '

~

r3
SHEAR> 9013 PSI
TENSILE« 19836 F'SI

Qt(OIt(EQ~ " s «

VALVE t(EC('TRESSES
SI(EAR~r ~~ «

TEt(SILE< 1431 f'SI
Cdt(OIHEDr 204$ f'SI VS'LLOUr 23400

DISC F'IN T 'S
SHEAR~ 1/990 F'SI VS'LLOM> 21120

SHEARr 724 F'SI
TENSILE% 4574 PSI

RA t: T «TR «S

aa «a

STEH STRES«ES
H *Re 14 8 F

TEt(SILEac 4460 PS I
COHOINEOac 17084 PS I VS, ALLOMac 52800

S N tc ULU
VALVE 762 '8 IH(3
PIPINCr 61.22 INt3

/ 4CTU4TOR DEFLECTIOHS~ONG /TUB (4 < 08 000 N H
VERTICAL« 8. 30000 }00E-05 INCHES
TR4NSVERSE ~ 1.60000000E-03 It(CHES

HOT APPLICAOLE

S ICNED. ~ ~

BODY OOLTIHC

......DATED ... Il /~ .W$ ..





VALVE SIZE:
VALVE CLASS:
ACTUATOR:
CUSTOMER:
P.OS NO.:
SPEC. NO.:
REFERENCE NO.:
ITEM NQ.:

t W

A.
B.
C.
r ~

E.
F.

ASS'Y DWG ~ NO ~

BODY DWG. NO.
DISC DWG. NO.
STEM DWG. NO.
PZN DWG. NO.
BRACKET DWG. NO.

e

d'EV.REV.
REV.-
REV.
REV.
REV ~

A ~ BODY
B ~ STEM
C ~ PZN
D. BRACKET
E. BOLTING

OWA ST E SE

PSI
PSI
PSI
PSI
PSI

C N >T 0 S

PRESSURE:
TEMPERATtJRE:

PSI
DEG. F.

LOCA TORQUE:
MEDEA:
FLOW DIRECTION:

V TOR 0

rO 0 ~xi IH-LBS t $

TRANSVERSE:
VERTICAL:
LONGITUDINAL:





D~fSICNAL DATA

SIZE~ (LASS

ACIUATOR

DESCRIPZION OF VM~BLE
CRPVZr=

NA'.Z

TRANSVERSE DIST. ACZUAK)R C.G. TO. Q VALVE
LCNGZTUDZNAL DIST. ACZUATOR C.G. K) +VALVE
VERTICAL DIST.. ACTUATOR C.G. TO BRACKET
HEIGHT BRACKET
HEIGHT VALVE tlECK
ACZUATOR WEIGHT
BRACKET NEIGHZ
DISC HEINZ
i.H(DQ~~~S OF BRACYET LQ~ PLATE
WZDZH OF

BRAG%I'ZD

d OF VALVE NECK
THICKNESS OF VALVE NECK
mI~SS OF BRACKZZ SXDF. PIATES
THICK.KSS OF BRAQG:Z TOP PLATE
VALVE Bc'.D.
PACING BORE I.D.

DZA.
DZA. OF DISC

Si"MZ DIA. BACK OF DISC
DIA. OF DISC

(
RUST $'~~ THZC2QZSS

j ~ST. 4 ST- 1 TO FRONT OF DISC
NO. OF 5 GATOR BOLTS

lSQZ ~GPSS APM~ OF ACTUATOR BOLTS
DBC OF A UATOR BOLTS

OF BRA~/VALVEBOLTS
SiiESS AREA OF BRACKET/VALVE BOLTS

TRAN~wE DIST. BPlWEEN BRACZKZ BOLTS
LOHGZTUD~ DIST.. B Zh~r BRACRKZ BOLTS
LENGTH 0= BRACKET
DISTR!vC:" B=i vM VALVE BODY BOLT HOLES
DZA. OF VALVE BODY BOLT HOIZS
% 'TORY ON DISC PIN
DISC PIN DZA.
VALVE BODY O.D.
VALV" BODY NATEE%Z DIA.
MUA~Z PIPING O.D.
Z-ZLRMi~i. PIPING I.D
K~'ZM PIPING BRZ)ZNG MCXKHZ
NO. OF BODY BOLTS

'DBC OF BODY BOLTS
OF BODY BOLTS

ACROSS (XJSSETS
MS OF GUSSEZS

DZA. OF LA'.AGE BOSSES
ULUS OF ELASTICITY

gCZ,

Xl
X2
X3
X4
X5
Wl
W2
w4
Tl
T2
T3
T4
T9
To
d3
Di
Dl
D
El
E2
L2
Y2
Nl
Al
X6
N2
.A2
X7
XS
T5
R5
R6

dp
dl
R7
RS
R9
M4
N3
XO
A4
L
T

Xl
X2
A3
X4
X5
W4
'l5
W3
Tl
'X2

T3
T4
T9
To
Do
B5
Dl
D
E1

Nl
Al
X6
N2
A2
X7
XS
T5
RS
R6
T7
D5
DS
R7
RS
R9

N3
XO
A4
L
T
B
E





CUSTOMER; NIAGARA ttONAW't.

F'. O. tt0. NrPC-F 3040-1 "1--
SF EC. NO.: Nnc 2-F 3040
REF, NO,: 19157
ITEM NO

REFEFENCE OWGS.
A, ASS ' O'WC ~ HO: 19157 4 REV, A
8, BODY DWG. NOfi '112-.301, REV~4
C ~ DISC DWC.HO.: 112-301 REV.A
D. 5'TEH DWG. NOfi '. 2510-013 REV. A
E ~ F'IH OWG ~ NO. „: 2600.-060,.REV„Q
F. RRACI(ET DWG. NO. 8000-199 REV.-

u- .. ~t ~t- i-t~ ~ t-IiAt' ~ J. t t~~L r J t~fi

gg( L EAR SK ZSHXC AhtAl YS3:8
12 CLASS 150 VALVE ASSEt(RLY

WITH N721C SRBO 4CTUATOR

ALLOW4RLE STRESSES (f'SI )
4.BODY: 23400
R.STEN: 52800
C ~ PIN: 35200
O. BRaC)(ET: 18900

fiO T NC: 37500

E + IQ~Q~IIII)N

PRESSURE(f'SIC)% 45
TEt(PERATURE('F) 300

VALVE TOROUE(IH"LOS)
Loca TOROUE 3991

~EDIMr I
FI.OW DIRECTIOH%PREFFERRED

G LOAOINCS
TRaNSVERSE% 3
VRT 4 ~ 4
LONGITUOIHA(.% 3

xlr 8.438 x .eBS
W4 ~ 26 Tl~ . 8/S~t " fifit~i-
L2% .305 Y2% 1.557
42% ~ 1416 X7% 3.182~%~5 d r

Tr 0Lr 0

IIEHSIAI(
X3% 3. 6SS
T2 ~ 5

Hl~ 4
XB~ 3. 182

8% 1

X4 ~ 6
T3% 3.182

Alr ~ 1416
Tsr 9. 75

Er 30000000

X5 ~ 2. 665
T4 ~ 0

X6% 4 ~ 5
R5% 0

Wlr 219
T9% .75

N2% 4
R6% 0

3

W)% l7
To .e25

~fifififiALESEIUI
LONGITUDIHaL(Z) aCT./vALvE% 62 vS. 33HZ.
VERTICAL(Y) 4CT /V4LVE~ 456 VS 33HZ

. LRANSVERSE Lx) .DUVAL)t~r
LATERaL DISC/STEhr 906 VS. 33HZ.

SAC)'
SHEAR% 8363 PSI
TENSILE% 17852 PSIZOHBINEDr~LLSI~LO r

I VALVE HECH STRESSES
~HEAR% "874~

TENSILE% S782 PSI
COHBINEO 9639 PSI VS ALLOW 23400

DISC PIH STRESS
SHEAR% 22937 PSI VS.ALLOW% 21120

C ACTUATOR OEFLECTIONS~OVGIZQOIHSL~JMSI|).
VERTIC4L% lfi77000000E-04 INCHES
TR4NSVERSEr 5.60000000E 03 INCHES

SHEAR% 7781 PSI
TENSILE% 10&97 PSI

4T

BODY BOLTING

. DAT D I

SHEaRr 529 PSI
TENSILE% 3227 PSI

OOIUE r

STEH STRESSES

TEHSILEr 4526 PSI
COt(OINED% 12987 PSI VS.ALLOW% 52800

SECTION kiODULUS
VALVE% 192.79 IN%3r





Urt iR

VALVE SIZE:
VALVE CLASS:
AC.UATOR:
CUSTOMER:
P.O. NO.:
SPEC. NO.:
REFERENCE NO.:
ITEM NO.:

/2

2 -

3G''.

B.
C.
D.
E,

ASS'Y DWG. NO.
BODY DWG. NO.
DISC DWG. NO.
STEM DWG. NO.
PIN DWG. NO.
BRACKET DWG. NO. 0/P-

REV.
REV.
REV.
REV.
REV.
REV.

OWP ~ ~ ST .E~SE

A. BODY
B. STEM
C. PZN
D. BRACKET
E. BOLTING

Z. 8'oo
PSI
PSI
Psr
PSZ
PSZ

PRESSURE:
TEMPERATURE:

C04 > 0 S

PSI
DEG. F.

LOCA TORQUE:
MEDIA:
FLOW DIRECTION:

V ~ TOR UE

c g< 3A IN-LBS

TRANSVERSE:
VERTICAL:
LONGITUDINAL:





' CUSTCt(ER> N I ACT Ra hOHTTWt;
P.O. NO. Nh~2-F 3040-12177
SPEC.NO.(KhPC-F3040 „
REFUNDS '.'9157
ITEN NO: 4

REFERENCE PWGS
4 ~ «SS'Y DWG ~ t(O ~t,19157-4 REV ~ 4
BD BODY, DWC.t(G.; ]112 301 REV
C. DISC OWC. NO.: 2112-301 REV. A
0 STEH OUG. t(0.: 2510-013 REV. A
E ~ F'IN OWC. NO.: 2600-060 RE'P. 4
F. BRAC>;ET DWG. NOH 8000-199 REV.-

WSW~ t g giV» S(-~
gott I EAR SE: X Sg 3't ggpt YS IS

12 CLASS 150 Vat.VE 4SSEhB(.Y
WITH N721C-SRBO ACTUATOR

ALLOWABLE 5TRESSES <PSI>
A.BODY: 23400
0 CTE~ts: c2800
C.PIN: 35"00
0, ORACI;ET: 18900
E. 00 TIKC'. 37500

ERE)( CQHRID
PRESSURE(FSIG) ~ 45
TEt(PERATURE< F) 300

VALVE TORQUE( IN-LOS>
(.OCA TOROUE ~ 3321

DIH Sl
FLOW DIRECTION»PREFFERREO

G LO4DINGS
TRANSVERSE 3

» 4

LOKCITUDIN4L» 3

Xl~ 8 ~ 438 X2% 2. 688
26 T 1% ~ 875

d3» ".875, ~i»~lS
(.2» .305 Y2% 1 557
A2% ~ 1416. X7% 3s 182~..DS~D~
L» 0 T» 0

X3% 3 ~ 688
T2» 5

»
Nl» 4
XB~ 3. 182

8% 1

X4 ~ 6
T3» 3.182

Al» .1416
Ts» 9 ~ 75

E» 30000000

Xs ~ 2.665
T4 ~ 0

X6» 4.5
Rs» 0

6)I» 219 ~ W2%
79% .75 TO» ~ 625

.938
N2% 4
R6» 0

93

~EIt»S~EEILI
LONGITUDINAL(Z) ACT./VALVE»'2 VS. 33HZ.
vERTIGAL(Y) acT./vaLvE» 456 vs. 33Hz.

~RAKSVERSE(X). ACIMZAL)(F»~
L4TERAL DISC/STEtt ~ 906 VS.33HZ.

~EDGE
SHEAR» 7848 PSI
TENSILE» 17852 PSI

ONBINEO "Qttl"

V4LVE NEC>'TRESSES
SHEAR» 27+~
TENSILE» 8782 PSI
CONBINEO» 9550 PSI VS.ALLOW» 23400

DISC PIK STRESS
SHEAR» 19086 PSI VS.4LLOW» 21120

4 T 4T R T 'ES
SHEAR» 7266 PSI
TENSILE» 10697 PSI

» 4 V 4 W» 00

SHEAR> 511 PSI
TENSILE» 3095 PSI

» 7 P VS 4 tt» 8900

STE>t STRESSES
H AR» 8722 PSI

TENSILE» 4526 PSI
CONBIKED» 11274 PSI VS.ALLOW% 52800

N h U
VALVE» 192. 79 IN%3
PIP It(C» 47. 09 IN%3

I ACTU4TOR DEFLECTIONS
~ONGITUPIN4~»7 08900000 -03 INCHES

VERTICAL» 1. 77000000E-04 It(CHES
TR4NSVERSE» 5.60000000E-03 INCHES

BODY BOLTING
NOT APPLICABLE

p I
DISHED....I' ..../ . ~ .(«.....DHTED .Jlf'J.





UC ~ R QT VC

VALVE SIZE:
VALVE CLASS:
ACTUATOR:
CUSTOMER:
P.O. NO.:
SPEC. NO.:
REFERENCE NO.:
ITEM NO.:

/2

8 2- gn

A.
B.
C.
D.
E.
F.

ASS'Y DWG. NO.
BODY DWG ~ NO ~

DISC DWG. NO.
STEM DWG. NO.
PIN DWG. NO.
BRACKET DWG. NO. dd-

REV.
REV.
REV.
REV ~

REV.
REV.

A BODY
B ~ STEM
C. PIN
D ~ BRACKET
E. BOLTING

W ~ S,~SE
PSZ

EoD PSZ
PSZ lA~d~ PS I
PSE

PRESSURE:
TEMPERATURE:

C l T 0 S

PSI
'DEG. F.

LOCA TORQUE:
MEDIA:
FLOW DIRECTZON:

CsE sa 5 Q ZN-LBS tA

t A.rC rP+

TRANSVERSE:
VERTICAL.
LONGITUDINAL:





D~~SXCNAL DATA

SIZE ~~ CLASg

DESCRIPTION QF VARIABLE
CCXG?t~

NA!.C

ZRANSVEKE DIST. ACZUR1QR C.G. K) Q VMVE
CCNGITUDZNAL DIST. ACZUATOR C.G. K) 4.~VE
VERFECAL DIST. ACIQAIOR C.G. TO BRACT
HHEIGRZ

BRAC2KI'RIGHT

VALVE NECK
ACIUATOR WEIGHT
BRACZEZ WRIGHT
DISC WEIGHT
~&Cia~~ OF BFQCYElZ UX~ PIATE
WIDXH OF BRmmZ
tv'ZDTH OF VIVE NECK
THICi 'DS OF RLVE 1KK
PGCZ~SS Or BRACKEZ SIDE PXATES

dICF~~~S GF BRA~ OP HATE
V~VE ~ O.D.
PA~G BORE I.D.
~J~ DXAa
G~ DIA. OF DISC
h ~QZ DIA. BACK OF DISC

L=~~ DXA. OF DISC
T t~~ TFZQQZSS

:. 4 ST=-> TQ ~Vr OF DISC
NO. OF F UAXOR BOLTS~lS~ ~~=SS AP~ OF ACHP~R BOLTS
DBC Or A UAK)R BOLTS
"..O. OF. BR ~~/VIVE BOLTS~ZLE ~~M~S AREA OF BRACKET/VLF. BOL S
TRA~~BE DIST. BZDKEN BRACZKT BOLTS
IlXvGZTJDX'M DIST. B Dv~ Bi@Q~~ BOLTS
LVGZH 0= BRACKEZ
DZSTZvCE B=iivM VALVE BODY BQLT HOLM
DXA. Or V~VE BODY BOLT HOXES
e K)RQ~ ON DISC

PXN'ISC

PIN DIA.
VIVE BODY O.D.
VMV- BODY W~vAY DIA.
AD3~:NZ PIPING O.D.
PZJA~T PIPING Z.D.

- l~~K~f PZPVJG BWVZNG SKY.~Z
hO. OF BODY BOLTS
DBC OF BODY BOLTS
RGB AiKA OF BODY BOLTS~ ~ri A~SS G.'SSc.TS~ OF GUSSEZS

OF ~~lM BOSSES
~~PLUS OF EXJ~ZCITY

17
(CZ

s I IC

Xl
X2
X3
X4
X5
Wl

W4
Tl
T2
T3
T4
T9
To
d3
Di
Dl
D
gl
E2
L2
Y2

Al
X6
N2
A2
X7
X8
TS
RS
R6

dp.
dl
R7
R8
R9
H4
N3
XO
A4
L
T
B
E

Xl
X2
A3
X4
X5
W4
'G
W3
T1
T2
T3
T4
T9

Do
B5
Dl
D
El
E2
L2
Y2
Nl
Al
X6
N2
A2
X7
XS
T5
R5
R6
T7
D5
DS
R7
RS

H4
N3
XO

~ A4
L
T
B
E





J~l ~ ~ & ~ ~ ~ ~, j ~ ~ ''E ~ ~ I % I ( ~

NUCLEAR SEZS>3 C P NALYSZS
CL»SS 1 0 V»LVE ASSE)0l 1

WITH N721C-SRSO »CTU»TCP

Ci 3(-

~ Is ~ ~ . 1 'll ~

RCe REq c

C.OISC Cw ~ NO.:" 12-301 REV.A
G.STEr. C'VC.)IO.: 510-51. REV.*
E.F!H OVG.)IO.;2<00-060 Pe%
F.CR»r)ET CVC.c~C.SOOO-lee REV.-

eet U ~h<h T1 t e
PRESSURE(F'SIC) ~ 45
TENF'ERATURE('F) ~ 340

ALLOVAOLE =TRE:SES <I'SI)
».OOPY: 23400

eT p e e Ih
C. PIH: 35200
O. OR4CI:ET: 18e00

% II '

LOCA TORaue 4150
ht % te

FLOW OIRECTION%PREFEF.REO

He tt»

G LOAOINGS
TRAHSVEF;SE ~ 3

4

LOI(QITWO It(ALQ 3

Xl~ 2. 688
W» ~ T1 % . c,75
4
L2% .305 Y2% 1 557
42% e 1416 X7% 5s~

XS ~ '. 688
T2% 5

%4

N1 %

X8% "

XA~ 6
T3 ~ 6. 5

Al~ . 1416
TS ~ 9. 75

X5% 2.665
Ta .938

X6% 4 5
R5% 3.4

Vls 219
T9% .75

he '7

k2% 4
R6%

W1 ~ %7
T0% .625

Ls 0 T ~ 0 Qs 0

CP l I ill l

Es 30000500

T 7 R T eTP eSES
LOt(GITUOIHAL(E) ACT./VALVE% 78 VS ~ 33HZ'
VERTICAL(Y) ACT ~ /VALVEs 563 VS ~ 33HZ.

t( VERSE(yi 6C~~ % ~ s e ~ ~ u.
LATCF:AL OISC/STEN1 906

VS.33HZ'SHEAR%
7865 PSI

TENSILE% 10697 PSI
~ 4 pe~ V W s

4 I'e> eTF:
SHEARs 8084 PSI
TLNSILEs 22769 PSI

mire.- " -. - e

VALVE NECH STRESSES
H E/ P~%11~4 e

TEHSI(.E ~ 2578 F'SI
CONOIHEOs 3146 PSI VS.ALLOW% 23400

DISC F'IN STRESS
SHEAR 23563 PSI VS.ALLOW 21120

4CTUATOR OEFLECTIOI(S~O(1UZllM % 4 4 4 - u
VERTIC4L% 1.]6050000E-54 INrHES
TRAt(SVERSE% 1.80000000E-03 INCHES

RACI!ET STP cSES
SHEAR> 532 PSI
TEHSILE 3282 PSI

1 v 4 ws e

STEN STF;ESSES
076 P

TENS I(.E~ 4526 PS I
COt(OIt(EO% 13267 F'SI VS.ALLOWs 52800

SECTION IIOOULUS
VALVE 272.23 IN%3

47 e N4

BODY 8OLTIHC
N 4PP CA

OAT O... I). LS W ...





VALVE SIZE
VALVE CLASS:
ACTUATOR:
CUSTOMER:
P.O. NO.:
SPEC. NO.:
REFEREtlCE NO.:
Z.EM NO.:

II
/2

A.
B.
C.
D.
E.

ASS'Y DWG. NO.
BODY DW". NO.
DZSC DWG. tiO.
STEM DWG. NO.
PZti DWG. NO.
BRACKET DWG. NO.

~J J > TIWP

REV.
REV.
P.EV.
REV.
REV.
REV

BE STEM
C. PZN
D. BPACRET
E. BOLTING

0 .~ rz 55 2dO

PSZ
PSZ

PSI
PSZ

PRESSUPE:
TEMPERATURE:

CO'l >T ON S

PSZ
DEG. F.

LOCA TORQUE:
MEDIA:
FLOW DIRECTION:,

V 'OR U~

Cc s~ S < ZN-LBS

TRANSVERSE;
VERTICAL:
LONGITUDINAL:





CUSTONER:NIAGARA JIOHAIJI;

~ 2

I
P.O.NO.NJJPC-F3040.-1Z -~
SPEC.NO.:NJIF'2-F'3040
REF. NO.: 19157

I ITEN NO. a 5 .

REFERENCE DUGS.
A. ASS'Y OMC ~ NO.; 19157-~ V
O ~ BODY DIJC.NO ~ .'112-301 REV. 4
C DISC DQC.NOS'.2112-301 REV. 4

. O.STEN.OVC.HO,,;.25IO~~gy A
E.PIN OiJC.NO. :2600-060 REV.A
F.OR4CI:ET O(JG.NO.8000-199 REV.-

POS X S<A+ X <><RNAT3: OH A(-
NUC(-EAR SE 3. SH 3: C A(4<A(-YS IS

12 CLASS ]50 VALVE ASSENOI Y
I!ITS AT ~SRLO ACETATES

ALLOWABLE STRESSES (PSI)
4 OODY.~~3400
O.STEN: 5"'800
C. PIN: 35200
O. RACHET: 18900
E. BOLTING: 37500

DESIGN COHDITIOHS
PRESSURE<F'SIG)R 45

EELGIE

llRg ~ Af jere 4 ~

VALVE TOROUE<IN-I.OS)~CA~SOll~
NED IA%4 IR
FLOW DIRECTION FREFERREO

G LOAOIHGS
5)<E

VERTICAL% 4
LOHCITUDIHALR 3

Xl~ 2. 688 X2% 8.438~4 ~ 4~~20
de 0 Oi ~ l. 755
L2% .305 Y2% 1.557
A2% ~616
XR 65 de ~ 309
I.R 0 TR 0

D 1 ~ 1. 247
N1% 4

dlR 16
OR 0

D ~ 11. 703
AIR .1416

R

R7% 12.062
ER 30000000

OINEHSIOH4L D4T4
X3% 3.688 X4 ~ 6 XSQ 2,665

R

El ~ 1. 625
X6% 4 ~ 5

R

RBR 12 75

VIR 219
R

E R ~ 938
H2% 4

R

R9% 11 938

V'0~ 407

R

ACTUATOR BOLT STRESSES
SHEAR% 6669 PSI

IL~R
COJIOINEDR 13897 P5I VS ALLOV R 37500

2 2 ~

OR4CHET BOLT STRESSES
SHE4RR 7063 PSI
EQS.IL~%""Z6,9~,

CONOIHEDR 24782 F'SI VS.4LLOVR 37500

BRACHET STRESSES
SHEAR% 489 PSI

R P
CONOEIHEOR 3054 PSI VS ~ ALLOIJR 18900

T N TR
SHE4RR 1160 PS I

~ TENSILE% 2578 PSI~ON OINED~%

SHE4R 6676 PSI
TEHSILER 452$ PSI

SECTION NODULUSDISC PIH STRESS
r ~HEAR%~6~ R 40 0

S

ACTUATOR DEFLECTIONS

PIPING% 47 ~ 09 IN%3

BODY OOLTIHC
LONGITUDIH4LR 4 ~ 45400000E 03 INCHES*

VERTICAL% 1. 16000000E-04 INCHES~ASOSEAS 00000000E-0 lllCIIES

HOT APF'LICABLE

~ ~ ~ D4TED o ~ ~ o o eSIGNEDS ~ ~

KATUR4L FREOUENCIES <HZ.)
LOHCITUOINAL<Z) ACT./VALVE% 78 VS. 33HZ.

~ERTJCALQ')MCL /VBLV~~~3
TRANSVERSE<X) ACT./VALVE% 123 VS.33HZ.
LATERAL DISC/STENR 906 VS 33HZ





VALVE SIZE:
VALVE CLASS:
ACTUATOR:
CUSTOMER:
P.OS NO.:
SPEC. NO.:
REFERENCE NO ~ :
ITEM NO.:

4 2- Sn

A.
B.
C;
D.
E ~

F.

ASS'Y DWG. NO.
BODY DWG. NO.
DISC DWG. NO.
STEM DWG. NO.
PZN DWG. NO.
BRACKET DWG ~ NO.

Z 0

~%20~
4I-

W

REV.
REV.
REV.
REV ~

REV.
REV ~

A. BODY
B STEM
C ~ PIN
D. BRACKET
E. BOLTING R

S PE SE

dO

PSI
PSI
PSZ 28
PSI
PSI

~T NS

PRESSURE:
TEMPERATURE:

PSI
DEG. F.

LOCA. TORQUE:
MEDIA:
FLOW DIRECTION:

93/ 3
I

~ t

TOR U~

ZN-LBS

TRANSVERSE:
VERTICAL:
LONGITUDINAL:





DL'W'SZC:W. DATA

SIZE ~1 CASS ~~
ACIUATOR

DESCRIPTION OF VARIABLE

TRANSVERSE DIST. ACTUATOR C.G. TO Q VALVE
LO'.JGZTtJDINAL DIST. ACTUATOR C.G. K) 4.VALVE
VERTICAL DIST. ACZUATOR C.G. TO BRA~
HEIGH'PACKET
WIGLET VALVE NECK

ACIJATOR WEIGHT
BRACKET 0>EIGHT
DISC WEIGHT
THICKNESS OE'RA~ ZD~ PLATE
WZDiii OF BRACiKZ
WIDTH OF VALVE NECK
THICK'JESS OF VALVE NECK
THZCMZSS OF BRACKET SIZE PLATES
THZCEZKSS OF BRACsCEZ TOP PLATE
VALVE NECK O.D.
PA(2GNG BORE I.D.
STEM DIA.

~
~

G GE DIA. OF DISC
S:ALL DIA. BACK OF DISC
LARG=" DIA. OF DISC

ZEKUST WM~ THIQQlESS
DIST. Q Sxr 1 TO FRONT OF DISC
NO. OF ACHJATOR BOLTS

lSZiZ STR:-SS ~~ Or AC%~OR BOLTS
DBC OF ACQJ~™OR BOLTS
NO. OF BBiX~T/VALVEBOLTS~DZ STRESS AREA'OF BRACKET/VALVE BOLTS
TRWSVJ~E DIST. BETiKEN BRACKET BOLTS
DKGITUD&SI DIST. B~~r B~(ET BOLTS
~GZH OF 'BRACKET
DISTANCE BE vM~ VALVE BODY BOLT HOLES
DIA. OF VALVE BODY BOLT HOLES
0 K)COQUE ChV DISC PIN
DISC PI'i DZA.
VALVE'ODYO.D.
VALVE BODY KQ'.EKPZ DIA.
AMA~PIPING O.D..
AMA~Z PIPING I.D.
MKXIiNMPIPING BRZ)ZNG HCt~
NO. OF BODY BOLTS
DBC OF BODY BQL S

~

~

BQOZ AREA OF BCOY BOLTS
ZIJGTH ACROSS GUSSETS
HZCmZSS Or GUSSZTS

DIA OF FLWGE BOSSES
ZULUS OF EI~ICITY

2..G gt

ao

Xl
X2
X3
X4
X5
Wl
W2
W4
Tl
T2
T3
T4
T9
TO
d3
Di'l
D
El
E2
L2
Y2
Nl
Al
X6
N2
A2
X7
X8
T5
R5
R6

dp
dl
R7
R8
R9
M4
N3
XO
A4
L
T
B
E

CXXPV =
YANK

Xl
X2
X3
X4
X5
W4
".J5

W3
Tl

T3
T4
T9
'ro
Do
B5
Dl
D
El
E2
L2
Y2
Nl

X6:
N2'2

X7
X8
T5
R5
R6
T7
DS
D8
R7
R8
R9
M4
N3
XO
A4
L

B
E





CUSTQhER:N]AGARA hOHa(JN
~

~

f',HQ, Nhf''3040 ]2]77
.. 5PEc.tto.:ttnf C-f3040.

REF ~ ttO» '9] 57

l
ITEN HO,: 4

REFERENCE DUGS.
A.ASS'Y Dl)C ~ NO ~ .'19157-4 REV.A
S.OODY DMC.t(O.: 1112730], REILt$ a
C ~ DISC DMG ~ NO 11 301 REV a
D. STEH DMG. HO.: 2510-013 REV. A

. E,f'IH Ol/G.HO+ '0+-.06Q REV~
F.or;acl:ET DMG.N0.8000-199 REV.-

~'n~ ~W~L- iiW i ~,x,ws ~ ~ ~~iWrS~y
NUCLEAR SEZSHZC ANA( YSZS

]2 CLASS 150 VALVE ASSEtlgLY
M]TH H72]C-SR80 ACTUATOR

aLLouaoLE STressES lp
A.SODY: 23400
0 STER'$ 800
C PIH: 35200
O. SRACI;ET; 18900

00 TIHC: 37500

CKXZt(]ULeg]t
f'RESSURE(f'SIC) ~ 45
TEHf'ERATURE('F)$ 300

fD

VALVE TORQUE( IN-LOS)
LOCA TOROUE$ 43]9

FLOM OIRECTIOH$PREFFERRED

G LOADINGS
TRANSVERSE'
V T $ 4
LONG ITUO INAL$ 3

X]~ 8.438 X2$ 2. 688
M4$ 26 T1$ ~ 875~3, " 17i~i
L2$ .305 Y2$ 1. 557
A2$ .1416 X7$ 3. 182

Lr 0 T$ 0

a
X3$ 3. 688
T2$ 5

H1$ 4
X8$ 3. 182r

a a
X4 ~ 6
T3$ 3. 18

$
Alr ~ 1416
T5$ 9 75

Er 30000000

XS ~ 2e665
T4$ 0

X6 ~ 4.5
R5$ 0

MI~ 219
T9$ 75

N2$ 4
R6$ 0

M r 7
T0$ .625

'(AIURA~E
LONG]TUDIHAL(Z) ACT. /VALVE 6 VS ~ 33HZ ~

VERTICAL(Y) ACT./VALVE$ 456 VS 33HZe
.~RANSVERSEUf LACT /JUL]tF$

LATERAL DISC/STEH$ 906 VS.33HZ+

SA~
SHEAR$ 8615 PSI

'EHSILE$ ]785 PSI
Ot(E(IHED~$ " 33~~ ~v $

VALVE NEC): STRESSES
~HEAR$~2.5.4 UX .

TENSILE$ 8782 PSZ
COtlSINED$ 9684 PSI VS.ALLOM$ 23400

DISC PIN STRESS
SHEAR$ 24822 PSI VSiALLOM$ 21120

SHEARr 8034 PSZ
TENSILE~ 10697 PSI

SHEAR$ 538 PSI
TENSILE$ 3292 PSIr V a Mr

STEH STRESSES
H AR$ 4 p

TENS ILE$ 4526 ~ PS I
COH&IHED$ 13830 PSI VS.ALLOM$ 52SOD

SECTION tlODULUS
VALVE$ 192 79 ZHt3

~ 47 9 H0

C ACTUATOR DEFLECTIOHS
~OHG LTUDZ]]h~rBSS.

VERTICAL$ 1 77000000E-04 INCHES
TRANSVERSE'.60000000E 03 IHCHES

a
OOOY BOLTING

DATED.

C-2.7





VALVE - SIZE:
VALVE CLASS:
ACTUATOR:
CUSTOMER:
P.O. NO.:
SPEC. NO.:
REFERENCE NO.:
ITEM NO.:

/2

'7 4J

CC awlt

A. ASS'Y DMG ~ NO.
BE BODY DMS NO ~ ,

C. DISC DMG. NO.
D. STEM DMG. NO.
E., PIN DMC. NO.
F. BRACKET DMG. NO.

~ g

REV.
REV ~

REV.
REV.
REV.
REV.

OM > ~ STRE~SE

B.
C.
D.
E.

STEM
PZN
BFACKET
BOLTING

A BODY
A rC

0 g~ sJ )p

vol'PSZ
~bop PSZ

PSI
<o PSZ
op PSI

C il ~ ~ON S

PRESSURE:
TEMPERATURE,:

PSZ
DEG. F.

LOCA TORQUE:
MEDIA:'LOM

DIRECTION:

.V > T ROU~

US 9b IN-LES (A

TRANSVERSE;
VERTICAL:
LONGITUDINAL:

C-2 3'





g @\I JA I KtWAr~ I Avpeehl $ JI$ 4~
NUCLEAR SE3:SHXC ANALYSXS

CUSTOMER:N ACARA t)OHAIJ)
P.O.IJD.NhP t0 0
SPEC.!JO.:!<t)F'2-F 3040
REF. NO,: 19157
ITEtl NO.: 4

REFEF'ENCE DIJCS.
A. ASS ' OUC:NO. '9157-4 REV A
D. C OD') DOC ~ HO.: 1112-301.$ EVa 4
C DISC DUG+NO.: 11 -301 REV.A
D.STEH DIIG.HO.: 2510-013 REV.A
E f'IH OMG ~ HO,:,2600-.06Q RE<,A
F ~ ORACl(ET OIJC.KO. 8000-199 REV.-

12 CLASS 150 V4LVE ASSE)IDLY

IJITH K721C SR80 ACTUAtOR

ALLOIJAOI E 5TRESSE5 (f'SI )
A.DODY: 23400<~TH~
C. PIN: 35200
O. DRACI:ET: 18900

T N '500

7J)

~ES IQI~QIJDIIfBU
PRESSURE(F SIC) ~ 45
TEtIPERATURE('F)$ 300

VALVE TORQUE( IH-LOS)
LOC4 TOROUE ~ 3590~DIA~AI

'LOIJDIRECT IOH$F'REFF ERRED

G LOADINGS
TRAHSVERSE$ 3

$

LONG ITUDIHAL$ 3

X1$ 8. 438 X2$ 2. 688
V4~ 26 T1% .875
.a ". &$~'~55
L2$ +305 Y2$ 1.557
42$ .1416 X7$ 3. 182SS~a~
L$ 0 T$ 0

EHuP
X3$ 3. 688
T2$ 5

H1$ 4
X8$ 3. 182

8$ 1

X4 ~ 6
T3 ~ 3 '18
A1$ 1416
TS ~ 9 ~ 75

$
E$ 30000000

XS ~ 2.665
T4 ~ 0

X6$ 4 ~ 5
R5$ 0

~ 1

Ill$ 219
T9$ ~ 75

9$ 9
H2$ 4
R6$ 0

9$ 9

IJ2$ 27
T0$ .625

~~$ H

LONG ITUDIHAL(Z) 4CT. /VALVE$ 62
I VEF'TICAL(Y) ACT. /V4LVE$ 456 VS.

TRausvERSE(X) ac.t.~aL.~$ v
LATER4L OI SC/STEtl ~ 906 VSo 33HZ ~

VS ~ 33HZ.
33HZ.

4CTU4TOR DOLT STRESSES
SHEAR 7472 PSI
TENSILE$ 10697 PSI

t( N ~ 45 8 PSI VS.A OIJ $ 37500

RACI'. T STRESSES

2

(

SHEAR$ 8055 PSI
TENSILE% 17852 PSI

PIIOIk(EO~$ " V 4

VALVE HEC): STRESSES
SHEAR$~~774 P
TENS II.E~ 8782 PS I
COt(DINED 9585 F'SI VS. ALLOIJ 23400

DISC PIH StRESS
sHEaR 20632 F sI vs ~ ALLDU 21120

( ACTUATOR OEFLECTIOHS
~QNGQTUQJHA ~ 7 0 900000E-03 INCHES

VERTICAL$ lo77000000E-04 INCHES
TRAHSVERSE$ 5.60000000E-03 INCHES

V4LVE$ 192. 79 IN%3
PIP INC$47. 09 IN%3

OODY OOLTIHG
HOT 4PPLICAOLE

SICHEO ....'. J.L . .....DATE'D ...Otal.'.... ~

SHEAR 518 PSI
TEHSILE~ 3148 PSI

ON N ~ PS I VS. ALLOI)$ 18900

STEt( STRESSES
SHE4R$ 9428 F'SI
TENSILE> 4526 PS
CO)(DINED 11960 P5 I VS. ALLOU$ 52800





R

VALVE SIZE:
VA LVE CLASS:
ACTUATOR:
CUSTOMER:
P.O. NO.:
SPEC. NO.:
REFERENCE NO.:
ITEM NO.:

/2

2 -

34'1

> W

A. A,SS'Y DWG. NO.
B. BODY DWG. NO.
C. DISC DWG. NO.
D. STEM DWG. NO.
E. PZN DWG. NO.
F.. BRACKET DWG. NO.

REV.
REV.
REV.
REV.
REV.
REV.

A. BODY
B. STEM
C. PIN
D. BRACKET
E; BOLTING

OW ~ E SE

PSZ
PSZ
PSZ t8
PSZ
PSI

PRESSURE:
TEMPERATURE:

ON

PSZ
DEG F.

LOCA TORQUE:
MEDIA:
FLOW DIRECTION:

0 U

c- zm-r.as /p

TRANSVERSE:
VERTICAL:
LONGITUDINAL:

C-3O





DZ.'m'SIC'@L DATA ACi VDQR J 2./C-s

DM~CRZPZION OF V7BlABLE

TRANCE DIST. ACTUATOR C.G. TO Q VALVE
ID.!GITUDZVLLDIST. ACZUATOR C.G. TO Q VALVE
~ICAL DIST. ACTUATOR C.G. TO BRACiZT
HEIGHT BRA~i
HEIGHT VALVE NECK

ACTUATOR
WEIL'RA~VKZ~

DISC Wr.ICE
THZCZQKSS OF BRACiKT IlXKR PLATE
WZDZH OF BRACiKZ
WIDTH OF VALVE tZCK
THIQCKSS OF VALVE NECK
THZC"rQZSS OF BRA~ S3DE PLA'KS
THZC~~S OF BRAC%'Z TOP PLATE
VALVE NECi'.D.
PA~G BORE I.D.~ DZA.
GAGE DZA. OF DISC

SÃQZ, D>M. BACK OF DISC
LARG" DIA. OF DISC

UST WASiKR THICKNESS
DIST. Q Sill TO FRIZ OF DISC
NO. OF ACIUAZOR BOITS

'SILE ~i~SS AREA OF ACTUATOR BOLTS
*

DBC OF ACZUATOR BOLTS
NO. OF BRACKET/VALVE BOLTS
~3XE STRESS AREA OF BRACKET/VALVE BOLTS
TRWPSViZSE DIST. BEZtKEM BRACKEZ BOLTS
IJ2<GZTUDWAL DIST. BEINEiZI BRAC~Z BOLTS

Or B RABAT
DISTANCE BED' i VALVE BODY BOLT HOLES
DZA. OF VALVr. BODY BQLT HOLES
0 TORQUE ON DISC PZN
DISC PZN DIA.
VALVE BODY O.D.
VALVE BODY NATEEAY DIA.
ADJACENZ PIPING O.D.
APJACEVZ PIPING Z.D.
IRXZKM PIPING BENDING HCf~
NO. OF BODY BOLTS
DBC OF BODY BOLTS
RCXlZ AREA OF BODY BOLTS
WiGZH ACROSS GUSSEZS
HICKNESS OF GUSSETS
IA. OF FLANGE BOSSES

N30ULUS OF ELASTICITY

2..4

Cz.

goo

EZ
g.+3~as'lX2

X3
X4
X5
Nl
$ Q
W4
Tl
T2
T3
T4
T9
To
d3
Di,
Dl
D
El
E2
L2
Y2
N3.

Al
X6
N2
A2
X7
Xsi
TS
RS
R6

dp
d3.
R7
RS
R9
M4
N3
XO
A4
L
T
B
E

CXX%I~

Xl
X2
A3
X4
XS
K4
fZS

%73

Tl
T2
rt%3

T4
9

Do
B5
Dl
D
El
E2
L2
Y2
Nl
Al
X6
N2
A2
X7
XS
TS
R5
R6
T7
DS,
DS
R7
RS
R9
M4
N3
XO
A4
L
T
B
E





«qg ~ ~ ~ J M< <&< ~ g ~ <gL
NL)CLE'A'F- SEiSt1'IC ANALYSIS

12 CLAcS 15n VALVE ASSEWO<LY
VIT<t H- < cgg0 -UA-

REF, tt'. le(5.

RCFCREttCZ DuCC.

-. DISC VCo tt o 'll -301 REVe A
D. STEt) DVC.IIO.:2510-01. REV+A
E PIH DVG.HO:«60n-060 REV.A
F OF'ACI,<.T DVG t<O S000 19c REV,

PLLOV< O' TF'ESSES tPcl)
A. OOD')". "3400
<~cT ~t".

C PIN: 35 00
D. ORACI:ET: 18900
E OOLTIHC: 37500

nnH «Ttn tc
FREScURE(f SIC)% «5
TEI)PERATURE('F) ~ 340

LOC<'a TOROUE% 6/76
hrC I A% IR
FLOW DIRECTION«F'fiEFEfifiED

OIHEWS (QHA'ATA

Nl~ 4
X8% 2

<%

Y2% 1 F 557
X7% 5

~I

L2~ .305
A2% .1416

Xl~ 2 ~ c88 X2 ~ B. 438 X3% 3.688
C T1% ~ 875 T2% 5

y ~ 3.%
"47

G LOAOINCS
TRAttC</ERSE« 3
VEF:TICAL~ 4
LOttGITU IttAL~

X4 ~ 6
T3 ~ 6. 5r, 703
Al~ . 1416
TS ~ 9. 75

e ~ «n

XS ~ ". 665
T4 ~ 2. 938
E1% l. 625
X6 ~ 4e 5
R5% 3.4

V1% 219
T9 ~ .75
E2% .938
N2% 4
R6 ~ 1
pc ~

V)% l7
TON ~ 6 5

L% 0 T% 0 8 ~ 0
t

r< FR . rH

E% 30000000

ACTUAT R OO T cTPEcSES
LOttCITUDIttAL(Z) ACT./VALVE% 78 VS ~ 33HZ
VERTICAL(Y) ACT./VALVE 563 VS. 33HZ.~'t(

"-"-"M'ATEF:AL DISC/STEN% 906 VS ~ 33HZ ~

rc
SHEAR 9838 PSI
TENSILE 2 769 F'SI
ar"mEnn« - ~ C

VALVE HECI: STRESSES~tE '<<. Lkk
TEHS II.E% "578 f'5 I
CONGINEO% 3376 PSI VS.ALLOV% 3400

DISC f'IH STRESS
SHEAR% 38943 PSI VS ~ AL'V% 21120

SHFAR% 9935 PSI
TENSILE% 10697 PSI

~<n I %
'

SHEAR% 605 PSI
TENSILE'809 F'SI,t ~on- I 0

STEN STRESSES
H *R% 7<)< Pc

TENSILE% 4526 f'SI
CONOIt(ED% 20203 PSI VS ALLOIJ% 52800

SECT IOtt t)ODULUS
VALVE 272.23 IN)3
PIPING% 47.09 IH03

ACTUATOR OEFLECTIONS

~RG'EF:TICA(.~ 1 16000000E-04 IHCHES
TRAttSVERSE% 1.80000000E-03 INCHES

Ictt D

T APP A
BODY BOLTING

...DATED... J) tJf?....





VALVE SIZE:
VA LVE CLASS:
ACTUATOR:
CUSTOMER:
P.O. NO.:
SPEC. NO.:
REFEREtlCE NO.:
ITEH NO..:

/2

2-
c D

A.
B.
C.
D.
E.
F.

ASS'Y DMG. NO.
BODY DMG. NO.
DISC DWG. tro.
STEH DMG. NO.
FIN DMG. NO.
BRACKET DMG. NO.

Z . d

REV.
REV.
REV.
REV.
REV".
REV.

T OgP- - SvPEeSE

A.
E.
C.
D.
E.

BODY
STEH
PIN
EFACRET
BOLTING

V rr r
~ 8 . ~ L/Jrrg

woo PSZ
psz
psz /A4'SI
PSI

~S ~ i CO'4 ~T~ON S

PFESSURE:
TEMPERATURE:

PSZ
DEG. F ~

LOCA TORQUE:
MEDIA:
FLOM DIRECTION:

729

nc TOP Ur

r rr

VC- ZN-LBS t 8

pit

TRANSVERSE:
VERTICAL:
LONGITUDINAL:





0

ITE» r{0~ . 5

4 ~ ~
'Y Dl(G,I:0,: '91 7 e REV ~ C

E ~ F'{ OV ~ WO..;2600-PQ~V< 4
P ~ BR«C)!ET DVG. NO. 8000- le r F CV.-

~ '

NUCLE'AF- SKI 5H'3: c CHALYS 3: S
12 C. ASS 150 VALVE 455E»SLY

< v

ALLO.„ASLE. STF ESSES <f'EI)
BODY' 00
e»c » e2800

C. 5 It{: 35 00
O.BRAC):ET: 18900

T NG: 37500

ec t{ COW ITrOWC
F RESSURE<F SIC) ~ 45
TEt<PERATURE«P)s 340

LOCA TOROUE ~ 4729
seer;s r ~

G LCAOIt(GS
TRANSVERSE'

Tr ~ le 4

F L0V 0 IF ECT IOt(s F'REF ERR CO LONG ITUO It(ALC 3

H W 'A ATA

Xls . 688
V4 ~ 6
g~s
LCs

.305'2s

.1416
~ s <$
Ls 0

X2 ~ 8. 438
Tl ~ ~ 875

ee
Y2s 1. 557
X7s 5

s
Ts 0

X.s 3. 688
T2s 5

s '<4r
Hls
XB~ 2

s
Bs 0

X4 ~ 6
T3 ~ 6. 5

Al~ . 1416
TS ~ 9. 75
R ~ s 0
F ~ 30000000

XSs 2.665
T4 ~ 2 ~ 938

s <C

X6s 4 ~ 5
RSs 3. 4
R s ) <75

VI~ 219
T9 ~ . 75

B
H2s 4
R6s 1
R9s ll 938

Vs ~
TOs .625

SHEARs 8497 PSI
TEHSILE " 769 F'SI

+<~<Cps <e C~e r Ve s e

VALVE,NECI: STRESSES~HE<E
TEl(SILEs 2578 PS I

I COtlBIt(EOs 3198 PSI VS 4LLOVs 23400

DISC F'IN STRESS
SHEARs 27178 F'SI VS.ALI.OVs 21120

N4 T CA FC'C Wl O'c ( H'7 )

LOWGITUOIHAL<Z) ACT./VALVEs 78 VS. 33HZ.
VERT I C4<. < Y ) AC < ~ /VALVEs 563 VS ~ 33HZ~BANSVE.REED(J~ d
LATCRAL DISC/8 EH 906 V ~ .3H

< ~ ~ CTp ccec

4CTUATOP COLT eTRESSES
SHEAR 8350 F'SI
TEHSILEs 10697 F'SI

P VS 4 OV.s 37500

R4CI<ET STRESSES
SHEARs 549 PSI
TEHSILEs 3406 PSI

s 49s P VS. 4 OVc 18900

STEW STRESSES
SHCA<Rs 12420 PS I
TENS I<.Es ~ 4526 F'SI
COHOIHEOs 14888 PSI VS.ALLOVs 52800

SECTION t)OOULUS
VALVEs 272<23 IN{3
P F' s 4,. 9 Nr

ACTUATOR OEPLECTIONS
4 s 4 4 4 H H

VERTICALs l. 16000000E-04 INCHES
TRANSVERSE. ~ 1.80000000E-03 INCHES

W

N TAPC Ca
BOOY BOLTIHG

04TEO /P /g t+





VALVE SIZE:
VALVE CLA"S:
ACTUATOR:
CUSTOMER:
P.O. NO.:
SPEC. NO.:
REFERENCE tfO.:
Z,EH NO.:

/2

c PO

2 -

~4'.

B.
C.
D.
E.
F ~

ASS?Y DUG. NO.
BODY DSG. NO.
DISC DMG. 1/O.
STEM DMG. tlO.
PZN DWG. NO.
BPACKET DUG. tfO. 04)-

REV.
REV.
P.EV.
REV.
REV.
REV.

t? PgP?? - S, PEcSEe

B ST-
C. PIN
D. BRACKET
E. BOLTING R 0 '3~

~~o4 PSZ
Z.b'oo PSZ

ZgP . PSZ. /+
o . PSZ
-oo PSZ

C ?e >TALONS

PRESSURE:
TEHPERATVRE:

PSZ
DEG. F.

rc PP q U?.-

LOCA TORQUE:
MEDIA:
FLOW DIRECTZON: r rr

Ca c C. 'N-LES (P

TRANSVERSE:
VERTICAL;
LONGITUDINAL:





~ ~ ~ aHUCLEAR ~ ~ ~ E
~0m ~ ~ 0 s ~ ~ ~

SEXS~rC AHA)-vSZs
1 CL»')SS 150 V" VE ASSEHSLY
IJI H t( ~ C R 0 AC,U»)TOR

nET ~ El ~ »

f:E', »0 f OUCc

E. f'IN GUC. NO...," 2CQO.-OcO f'E~V

F. ICF»LCt:ET GUO.HO. QO 0-19$ REV.-

.~ll t!DITI tlr
PRESSURE!f'SIC)a 45
TEttPERATURE<'F) 340

4'.G'4 L.E STf~(SSC. (PS 0 )

A.O(OOY; 23400
H. c.rtt ~ c»SnQ
C ~ F'IH: 35200
O. 8RAC)lET: 18o00

. (0 T NC: 3'7500

LOC»'OF'OUE- 2611

FLO" OIRECTIOtt~ Pf<EFERF;EG

G LOAOIttGS
TRANSVERSEa 3
V CT 4 a 4

LONGITUG IHAL$ 3

M» tr'4 4
X 1 ~ ". 688
U4 ~

d3 M
L a h05
A2$ ~ 1416
rrsg
).$ 0

X2$ 8. 438
Tla .875

s '7CC

Y2$ 1.557
X7% 5

Ts 0

X"~ 3. 5SS
T2$ 5

Es hate
Nla 4
X8$ 2

s E

Gs 0

X4 DE

T3 ~ 6. 5

Als 1416
Tsa 9 ~ 75

s
Ea 30000000

X5 ~ 20665
T4 ~ 2.938

~ a DC

X6 ~ 4. 5
Rsa 3. 4

a 0

Ula 219
T9$ .75

o 8
H2 ~ 4
R5 ~

Et ~ EE

» hs 37
T0$ .625

C IC c r (CD»r rr
LOHO ITUOINAL!Z) ACT. /VALVEa 78 VS. 33HZ.
VERTICAL!Y) ACT. /V4LVE$ 563 VS. 33HZ.

~f»AHSL F.SE. »7
LD»TERAL OISC/GTEtta 906 VS ~ 3HZ ~

* TIAT R ( T cTP
SKEAR$ 6721 PSI
TENSILEa 10697 PSI

( a a f' A Ll $ ic00

CrI»

5 2 2
SHEAR$ 7109 PSI
TENSILE 69 f'SI
I)IICJ IE~4)I).

C C» CC»

A Ua

rc'

SHEAR 491 PSI
TENSILE$ 2989 PSI

H ~ P V 4 Lls 9 0

VALVE HECV. STRESSES~E»B MD" 0
'ENSILE'c78PSI

CONC(IttEOa 3029 PCI VS ~ ALLOVa 23400

DISC F'Ilt STRCSS
SHEAR$ 150GS PSI VS»nLLOU~ 21120

STE)t STRESSES
H 4Ra 7

F'ENSILE$45 6 F SI
COttslttEOa 9484 PSI VS. ALLOV$ 52800

SECTION t)OOULUS
VALVEa 272.23 IN%3
PIP ItlC ~ 47. 09 TH%3

ACTUATOR OEFLECTIONS
~ONCITI(DItirl~ 0 »000»OE-03 lt NEE

V RT ICAL~ 1. 160000QOE-04 INCHESf TR4HSVERSEa 1.800GOOOOE 03 INCHES

NOT 4Pf'LICAOLE
8OOY OOLTIHC

..OAYEP....ZllJfW .
/ 0

nnC





~0 -"'ositive torques are tending to
open the valve, negative torques
are tending to close the valve.





CASE

DET ER"!INATION OF CLOSING TI~

VALVE SIZE VALVE CLASS

ACTUATOR Qc kl!w

A~lOliNT OF VALVE OPENING

DIRECTION OF FLOW

ACTUATOR TORQUES (IN~ LBS)

SPRING BEGINNING SPRING WDING

*''CTUATOR
PRESSURE

Z. SCF

PSIG

ACTUATOR YORE RADIUS ~i~ IN.
SOLENOID VALVE C

IA
HYDRODYNAMIC TORQUE 9 90

PACKING TORQUE

STci1 DIA IN. GAGE DIA. IN.

VALVE C
V

SRliT OPP PRESSi:RE DROP ~5 PSI

SEAL TORQUE IN.LBS.

EUILDI'lG PRESSLil3~ PSIG dt~~ SEC.

DEG. DENSITY (LBS/FT ) VELOCITY (. T/SEC) PP. SSURE DROP (PSI)

10

20

30

40

50

60

70

80

90

C

2.1. 7

4'72. 2

'7 o
5-1/

70





]4 - ]50 C'SS VA'< UvTH * H r]r oRSO ACTUAsiR

THE VALVE IS IH THE PREFEPREO n]RECT OH

C

r t
ra

L;":t'G i „:--.E S

~ r
~ >I i , r 0

on ] ~ p SHUT Co eRE r COc r no
g A Jh

r rU ~

gEH0]TS

PRES OROP ta $ 0 tt 70

n

n ~ 0825 ~ 0'$-$ ~ 1150 . 1510

tt. 00 42. ]0 37. 90 29. 90 15. 0

1610
570, 0
9. 74

1720
54] 0
s. 48

LOCA C CSEE THg~VA V~T~ 6 OF R - Q TH THE ACTUATOP STILL ACTUATEO

HAXIHUW AERODYWAt:IC TOROUF. AS VALVE CLOSES::- -6514 IH.LOS. f 80 OECREES

T IHE
%PC.

TOROUE
h

TORQUE TORQUE TOROUE TOROUE TOROUE AHCLE DELTA P
I h M aov.iho 5 coa} bearih deoc'eer

G. 00
"C8 ~ ~

0. 10
0. 15

ln
0. 25
0. '30
n tc

0
0

0
0
n

4634
~C

2059
1799ot
]633
1637

n

-3008
lg

-2764
-2697

C

rta

-231
7n
34 l

-177
C

47

4

499
499
499
4$ 9
49

499
400

3oe
c,04
547
576
0

5$ 8
603

0

62. 00
01..]r
44 '0
39

4,9 ~

30. 8
27 06

6. 06
05

«0. 12

4t
43. 8<
44
~4. 45

0.40
0.45

0
0

1724 -2826 -7 499 610 ~l0 ta aa. de
1800 -2906 499 611 17. 13 44 ~ 75

n 7000 4 9 4 9 44 ~ 8]
0. 55
0 '0
0. 70
0. 75

0
0

0
0

]$94
210$

2369
1640

-3105
3 '1

3483
3625

1 .
-0

-0
-0

499
1370

613 4 ~ 06 44 '5614, I 92 44 08
0 44 90

499 612 II «2 44. 87 .
499 6 e. 81

44.9]'00tt 44. 0%

r 4





DETER."INATION OF CLOSING TI~~

VALVE SIZE VALVE CLASS

ACTUATOR

Ai'.Ol,.iT OF VALVE OPENING

DIRECTION OF FLOW

ACTUATOR TORQUES (IN.LBS)

SPRI.'iG BEGINNING SPRING WDING P770 '

*
ACTUATOR PRESSURE

."=DIA

HYDRODYNP".IC TORQ1:E 8 90

SCF

PSIG SOLENOID VALVE CV
VALVE C

V

SHUT OFF PRESSURE DROP «/~ PSI

ACTUATOR YORE RADIUS M. $ IN.

PACKING TORQUE

STE~f DIA.

BUILDING PRESSURE

L, IN LBS.

IN ~

3 I PSIG

SEC. TORQUE

GAGE DIA.

dc

IN.
SEC.

DEG. DZiSITY (LBS/FT )
3 VELOCITY (:T/SEC) PRESSLRE DROP (PSI)

10

20

30

40

50

60

70

80
*

90

/ 2-

t.'Fs 7

0 ~ 7

4 9Q c

C2to t

r7,/
~. 7
)t. /





DETEF»:I~ X NriT'3. ON OF'LOS 3. N<

IH VALUE ." '.N T4E CRE ~REO 0,8EOT

iJ" 'CI''C'+ SURE- 1

~, IC', ~" I~0 ~

SEFIL TOSOLCE ~ 1454

46 " SEOS= 80
uY RE. 7 - "E I» C Yr ) ~ 0»
Df teR«],375

~ ~ LUIE 8', ~ 0
SuUT .wfc f cce
096900 12.97'

'»g

Of y ec

10 3( CP 0 OV 90

CL" =

f'Rf.: ROF'».; 0

~ l
]
4«. SG

r»r
0.

I» ~ 0

0700 09 'I II0 Ir
~ ~ ~ 1400

645. 6 3.6 628.1
- ~ 0 39 ~ 30 33 10 0. 70 11. 10 6 92

T]nE
SQC

TOROUL TORGUE
i:r..

TORQUE
r ~

I'OROUEf TOROUE
»I ~ 0 6

»ea'OSSUEbear nc
ASOLE
door ee»

CELTIC F'

~ 00
GI 0

0. 15
»h

0
0. 30

.0. 35
0 '0
0 '5

M.~G
G. 55
0. 60~ .II
0 ~ 70
0. 7S
Os
0» 85
0 ~ 90

l. 00

]c63
00

0
0

]»00 .
I C 0

10:. 5

112S
CC C

704
2103
1

169
1634

7

-5924
CC»4
CC2»

-4492

-284i 3
-2771

-2676
-»681

-6431
47

6«7]
-7404

877
388

-100
-53

»0

832
I»

e32
499
I',OC

49'?
499
490
i99
490
400

94
94I
9»

144
358
517
557
58

~ 591
600
605

90. 00
00. 00
9G. 00
Sl. 32
65. SS
$ 2» 31
45. 42
40. 04
35, «4
31. 31

5»

6 ~ 92
6 ~ 0»
6 ~ 92

]0. 54
»I

37. 86
40 ~ 81
4», ce
»3 ~

I

43. '?8
44

1663 2754 -15 499 608 23. 98
17]5 -2817 -7 499 611 20. 66

I OC 4 499 6 17. S2

0
0

44 ~ 54
44 ~ 76
44 8»

0
0

-2960
3090

]677
1'? 80

Op

612
612

14 56
11 77

9

85
44. SS
44 00

499
4 9C'7»

44 ~ 93
44 '5
44. 97

0
0

22]e -3331 0 499 613 6. 67
235 . -3465 -0 499 6]3 ,4 ~ 35

7

0 ]340 -3706 -0 1753 614 0» 76 4% 99





DETER."'SIN'TION OF CLOSING TINE

VALVE SIZE

'ACTUATOR c 7

VALVE CLASS

ANOl>T OF VALVE OPTING

DIRECTION OF FLOW

ACTUATOR TORQUES (IN.LBS)

SPRLNG 3ECINNING 5 3O SPRING &DING 7 7 7 0

ACTUATOR VOLL.AE

ACTUATOR PRESSURE

x~~IA A. tr
FiDRODYNARsIC TORQUE 8 90~

~

~

~PACKING TORQUE 7'3 L
ST"'i DIA.

SCF

PSIG

//g L

IN.LSS. SEC. TORQUE

GAGE DIA.

y'N.LES.

ACTUATOR YORE RAOEUS ~~ 1'g

SOLENOID VALISE C

VALVE C D/T
SHUT OFF PRESSURE DROP /7 PSI

RL'11OZNG PRESSURE ~S PSIG dt: SFC.

DEG. DENSITY (LES/. T ) VELOCITY (:T/SEC) PRESS'~ DROP (PSI)

10

20

30

40

50

60

70

80

90

7 0

4 77 z'/f f
z7z, t

3.V

/ 3





DETEF:H Zht< T ZETA . OF= Ct @~3:Ha TX HF

TH UALU IS IM TvE F'OEFESgEO OIgCCT Oh

C

+. C»r

CU-LO'tlC r'8

GEC ~

r r,rrl I",
'>C'C TT
rF,f.S OP r. 441. 90

hn

I ~ (
41.70

31$

hh

*»,8
rl3. 90

~ f I 1

L ~ ~ L»l
EcCLl E/ '

»0

372. 8
41. 90

4CT. FECSSr 80vg»c» TA F 1 rl ohh 'lc'.»

Os'ter ~ 1 ~ 7

SC70

lC A ~ 4~ ~ »
7Ooc ~

483 ~ 3 S '1 ~ 0 Soothe
37.40 8.-'.0 14.»0 9. 13

SOL. U4LUE'n . 6

Opaque~ 1 ~ 97»

90

I tO
5 8+9

5

LCC4 CLOSES THC 'JOLUE TO o GCOFCc.S WITH THE *CTU4TQR STILL 4CTU4TEO

rraX, I,,Urr af;C'1~r."trawj(~T<e ~
'c 4c V41 UC C 5 c I 6183 IH. L81S 8 80 Or F.EES

T T rl T R UE TOROUE 4NOLE OELT4
F'ec

0,.00
0. 05
0, 10
0.15.
0. 20
0. 25

0. 3S
0. 40~lr

tend to oper

0
0

0
0

0
0

4634
25
2061

1685
1434

1670
1724

spr rn9

-30o8
lo 15

-"764
l
ojS

-2683
'1 'r

-2761
»8»7
he

F lov
h»C I
-694
-339

7
oS

-47

-14
-7

packrng L seal

499
499
499
499
499
499
499
499
499

9

bear sng

3c
496
543
5»t
586
597
602
606
610

deer'ees

62.00
51 ~ 17t 1

39. 46
34. 91
30 82
27. 06
23 ~ 54
20 24

re

psr

25. 84
46 ~

39. 77
42. GO
4 91
43. 73'4. 13
44 41
44 68
44 7

1890 -A999 1 499 611 14 ~ 18 44 81.
1994 1 AS -1 499 612 11 41 44. 87

1 ~ AO th»l A ceo r en 44

Ol 50

A 6A
0. 65
0. 70
A »C

0. 80

0
G

0
0

499 613 6 36 93
499 613 4 ~ 06 44 95t» ~ l g

-0
-0

223S
2370

-3348
3483't l C

13Go -37 1 -0 1800 614 0. 59 4@i 99





CASE Z 8

c ~efface'>f > t r f ~r~Vr

VnLVE SIZE VALVE CLA-S

r~tl ~ Pl ~ Q 1

AYOUl!T OF VALVE GFE/I!sG 90

DIP.EC. IO!s OF FLOM

AC UATCR TCHQU-S (INHALES)

SPRING BEG I' ss I!IG 3 S P F. I '/ G E "D I"G 3 770

ACTUATCH
VOLUHE'CTUn.CR

PHE SUR

SCc

PSZG SC. c.!!OID VALVc. Cv Z.
Zl'EDEMA

F~DROD."A!. C TORQUE 0 90

VAL JE Cv

SHUT Of F FFESSURE DRCP +~ PSZ

PACKZ!|G TORQUE

STEH DZA.

P G v t D t ff' P f: ce S U ffz

Il!.LBS.

IN.

PSIG

SEAL TGPQUE

GAGE DZA ~

ZN.LHS.

ZN.

Sc,C-

0 I +A~D,U (gll f DQ ffe cPr, s f ~Ca C'T $

10

20

30

50

6O

70

60

90

~ /Q

I/3

—73 f'5

<o.S /





DFTEF HZNR-"8TZpg pF.- gt pSXHC TIVE
I+ - 150 CLASS VALVE UITH 4 gp 1C-rR60 ACTUATOR

CAS 8

Tsoranc booxn~ 5930
4CT VCL.>
HELR I4*»'Ih
F'AC>.IHC ~ QF'OUE- 632

( ORUILOINC FRESSuhEi

OEC.

.TSprsnC. endrin@
ACT. 10>:E hop IUS ~ 2. 5 nCT. FREEST 60
VR'LVE Cv<'317 HYORO RohuuE
SEAL. IgRaugi ~q™ ~klo88 ~ 'pe

3.1

SOL VALVE CVE
SHUT OFF F'RE5 ORQrr 895

Oeooe~ 1".974sue

90

ACr;O TOPnuE
rr;Es oRor

,
1413 130 ~ 668 7 -1492 3113 7496 -9584

11 29
-7586

6. 95

LOCA CLOSES THE VALVE TO 69 OECREES ARITH THE ACTUATOR 5'TILL ACTUATEP

vnxIHUH Locn ToRauE ns vnLUE cLosEs Is -9584 IH.LBS. 6 eo OEGREES

TIHE
sec

TORauE TORauE Tor'auE TOROUE

tend to open oir spr in' IORR

TORQUE
pockin9

TOROUE
beoring

ANGLE
degrees

DELTA r
sec

0. 00
0. 05
0 10
0. 15
0. 20
09 ~5
0. 30
0. 3S

.0840
0. 45
0. 50

.P. SS
0. 60
0. 65

,0.70

0 2135 -3219
0 2255 -3347
8 881 ~88K
0 1307 . -3626
0 1026 -3702

~98
-20

-6

0 10309 -3428 -6166
0 4171 2781 2437

0 2128 -2688 541
0 1979 -2738 -347
0 ~88" -"RLR~
0 9899 --899 -994
0 1960 -2991 80

832
499
499
499
499

499
499
499

612
612
6 3

178 56
14 42
11. 53

499 613
499 613'89-~LR

1711
2064

614
614

4

8 85
6 37

06
18 90
0 84
0 0

97 69. 00
548 '47. 10
588 36,4 5
602 29. 87
606 25.08

1.99
40 13S
43,109
4+. IFB
44 '49
44 ~ 818
44.869
44 ~ 91 5
44 ~ 946
44. 961
44.. 975
44. 9ee
44 '94
44.999





CASE

VALVE SIZE VALVE CLASS

AC Un'OR M7gf

AMOUNT OF VALVE OPENING

DIRECTI011 OF FLOW

ACTUATOR TORQUES (IN.LBS)

SPRING BEGI11l1I1/G 3 SPRI'.1G ENDING 5'>O

ACTUATOR VOLUME

ACTUATCR PFESSURE

MEDIA

SCF

PSIG SOLE'.10ID VALVE Cv

VALVE Cv

2. RC'>

HYDRODYNAMIC TORQUE g 90 SHUT OF." PPESSURE DROP +~ PSI

IN. LBS. SEAL TORQUE IN.LBS.

STEM DIA.

BUILDING G PFZSSURE

IN.

PSIG

GAGE DIA ~

4 4

IN ~

SEC.

0 0 <OR( 0= prep p >egp (

10

20

30

110

V.3
9'z. 53

50

60

70

80

90

//3
-7f

-7x fC

2 3





Tcpa'S,re began> 5930
ACT. VQ'*
HED Ihi*IS
FacHIH TOF:QUE ~ 83"
QUILDIHC F'RESSURE< 3.

DETERS IHATIQb4 QF= Qt QS INIt TIMK
14 - 150 CLASS VALVE UITH a H721C-SR80 ACTUATOR

THE VALt'E OF'ENI.NC IS f'E'STRIC EQ TQ 70 DEGS.

THE..VALVE IS. IH THE~EE13RED~ISECT OH.

Tsprtng endtng~ 3770
'Cr. IQI,C 8'DII! .5 ~CI, raE 9 FD ~ou 76CEEM " „6
VALVE Csr ~ 6317 HYDRO, TORQUE 8 9055 1182 SHUT-OF'F'RES. DROF ~ +5
SEAL TORQUE 1454 Dstessi 1.375 Dgege< 12.974

1

OEC. 10 20 , 30 40 50 60 70 80 90

AERO TORQUE
FREE

OROF'41344 ~ 94
1303

44. 78
888

44. 13
7

42. SS
-1492
39. 15

-3113
32. 93

7496
20. 51

-9584
11 29

7586
6. 95

LQCA CI OSES THE VaLVE TO 64 DEGREES s1ITH THE ACTUaTOR STILL ACTUA'TED

NAXIHUH LOCA TORQUE aS. VAL53C&LOSKRJ!~496 ~H..L89~~QEE

T IHE
sec

.rarauE ~aaauC ~rauE~OSD ~EQQE~PCE ~EE66
tend to open ~ ir spring f loM pack ing 5 seel bear ing degr ees sec

27.o62
40. 878
43.306
66.+90
44 ~ 4'98
44 ~ 754
44 ~ 8'57

, 44. 877
44 923
~%. 949-
440944

, 44 977
44 990

975 -3721 . -1 . 2132 614 00 59 440 996
1

0. 65

0.00 ..... 0 --..-S 58~78--~080~3" 3+1
0. 05 0 3830 -2767 -2120 ~ 99 558
0. 10 0 2580 -2676 "994 499 591 35. 21
0.15 0 . "097~5~0 5

0."0 0 1959 - 769 -316 499 607 24 '3
0. 25 0 1869 -2823 -156 .499 611 20. 39
0 30 .. 0 MO
0.35 0 1972 3009 ,.-74 499 612 13 ~ 91
0. 40' 20S1 -3120 44 499 613 11 06
0. 65 = .—-0 "SS5 ~SQ -"3
0 ~ 0 0 76 -30 19 499 614 5 96
0. 55 0 24906 -3507 499 614 3. 68
0 60 4 5 .55





CASE

'!ULJL 'll'

VALVE SIZE VALVE CLASS I> O

~ P~ ~ Sa t,
~ ~ J A ~ J ~ I ~PP I C - S~S -W Sh'+

A YotJNT OF V A LVE GP E?? ING

DI HECTIC?i OF FLOW r

AC UATOR TORQUES ( !i.LBS)

SPR ~ "G Bc,G I?i?iI?iG 530 SPHZ.!?G E'eDZ!?G '3 ~HO

ACTUATOH VOLUME

ACTUA.CR PRESSURE

?MEDIA~ E

~ 1> SCF

QP Pe IG

ACTUATOR TOKE RADIUS

SOLE!? OZD VAL7i C 'Z ~ 2 <

VALVE Cv

F. DRODY,'e A!s ZC TOH CUE 0 90 SHUT OF,= PPESSURE DROP ~f PSE

P A C Z I!?G 0 R q UE

STEM DZA.

BUILDING PHESSUPE

ZN.

P"ZG

SEAL TORCiU~

GAGE DZ A /', 7O3

ZN.LBS

ZN ~

Sc.C.

10

20

0 ~ ~P nUS (ys? g ac;

//03
~l(0 '/

'D c''. $'ss A ES'C T

v
.94'0

40

50

6o

70

80

90

/7(
- ~>xl
-3 I

»? P7g

13P 'F

7>5
H.S O





Tscr3na ae np 5930

hEC 14 ~ IF:
FACI.I«G TCFPGUEN TSc9

l „
BUILOR«G PRESSURE~ 45

DETERS Z HATZ QIHI QF CL QS Z HG T
12 - 150 CLASS VALVE UITH 4 «;"IC-SRBO AC ~ UATOR

THE VRLHE IE IN,HE RRETE REP BIREETIBH

Tsorsno cndinaP 37TQ
ACT. I ORE t'AOIUSI . 5 ACT. PRES= ~ 80
VA'LVE Cvi HTCF'O. TOROUE 8 90 '61
SE i. TOf;OUE* 1123.

ZHE ~ h5 0

SOL ~ vALUE'voo 2 ~ 2>
SHUT-OFF F'RES. OROF' 0 5
Oaaaeoo 11..03

~ I

OEG. ....Io -—0. '0 90 30~0 93L

AERO IOROL3E ~

F'RES OROF'1S3 1604 820 <54
44 ~ 90 - ~ -44 63~ g~i, 6

-1766
3 0 3

-3321
13 44

-39a1
7. 53

-2875
4. BS

LOCA CLOSES THE VALVE TO 59 DEGREES UITH THE ACTUATOR STILL ACTUATEO

hnxInun LocA Tof"0UE AS VALvE CLOSES IS -3991 IH.L&s. 8 80 DEGREEs

T IHE
sec

TOROUE 'tORQUE TOROUE
tend to open nsr spring

TOROUE
f loo3

TOROUE
peck in' senl

TOROUE
bear ing

A«GI.E
degrees

OELTA P
sec

0.00
0. 05
0. 10
0. 15
0. 20
0. 25
0. 30
0 35
0 ~ 40
0. 45
0. 50.... 0.55
0. 60
0. 65

0 4654 -2997
0 3488 -2785

. o ...."009~2-.
0 2278 -2678
0 1946 -2716

Jl ~B~
0 1570 -2846
0 1761 19 I]

0 \ 104 -3124
0 2369 -3255

"ETIO - 3
0 '09 -33 9

0 1482 -3707

2691
1539

49T
129

371
254

13

-8

453
453

453
453

T

453
453

453
1772

437
445
44
450
451

453
453

'54

454

756 286
453 383
9 3~O"3

10 95
8 13

48
3 03
OR 78

,44 '74
44 ~ 918
44 '45
44.9n9-
44.992

59 00 28. 371
47.67 37 '57
30. Th Il,o-l
32.0B 93.330
260.78 44 ~ 073
2T. 65 44. 412
19R 39 44 ~ 6461664471

79 44 797





CASE

P lP >if T

VALVE SIZE

A (%kf~ fT R «0

VALVE CLASS I~o

V2I C - S

AMOUttT OF VALVE OPENING 7~

DIFECTIOtf OF FLOW

ACTUATOR TORQUES (IN.LBS)
k

SPRZ G BEGINS IttG SPRING ENDING 0 270

ACTUATOR VOLUME

ACTUATCR PRESSURE

~ 72- SC F

04'SIG

cl~ t A

MEDIA

FYDRODYie AMZC TORQUE 0 90
l

PACKZttG TORQUE 7 SEAL TORQUE IN BULBS'

ACTUATOR YOKE RADIUS < ~ ZN.

SOLEttOID VALVE Cv

VALVE Cv V9 l2-
SHUT OFF PPESSURE DROP ~f PST

STEM DIA.

BUILDING PRESSUPE

r Z5 ZN.

PSIG

.GAGE DZ A.

4 J

I, 7O3

~ cs SEC.

JKQ

10

20

30

00

50

6o

70

60

90

0 . >OR UE' 't P c:

I 7(

- z>xl
-3 I

2 77/

gg. C$

s >.gl

/ g

>C.
5'.

FF. 'f3

(3. 'f
W>3





Tsarina bagEnc 5930
ACT. VOL. ~

NEO IA>AIR
pacLING TDFQUE ~ 75o
84UILDINC PF5ESSURE> 45

Tspc sng endtnac 3770
ACT 4 IOtlC. F'AD IVER~4 5
VaLVE Cvc 494"
SEAL TORQUEc 1183

...~CT FF; FR ~ 88 ~06, 04' C
HYDRO. TORQUE 8 90 761 SHUT-OFF PRES ~ OROPc 45
OsteTTtc 1 ~ 25 OgeqeRR 11.703

DETERS 3. NAT 3: ON OF CLOS 3 HCR VZ
HE'2- 150 CLASS vaLvE wITH a N721C-SRBO ACTUATOR

THE VALVE OF'EN INC IS RESTRICTED TQ 6 0 OEGS

- - ~ "-.~UE .0*CUE -'8 lll TEE .EREFERREO, lllRECT'QU—

30

NAXINUN LOCA TORQUE AS VALVE CLOSES.JS~Z~RI.O~ ~0~/<~'P

DEG. 10 20 40 50 60

AERO TORQUE 1183 1604 8"0 54 598 -1746 -33 1
F'RES OROF'4. 90 44. 63. 43. 81 41. 6S 36. 84 27. 43 13. 44

LOCa CLOSES THE VaLVE TO 53 DEGREES WITH THE ACTUATOR STILL ACTUATED

80 90

-3991 -2B7S
7.53 4 85

TINE
sec

TOltQUE. —DORQUE~QRQ~OROU~RUE
tend to open etr spring flaM peck snlg 5 seel

TORQUE aNGt.E DELTa r
dear ees secbearing

0.00
0.05
0. 10
0 15
0. 20
0. 25

.0 30
0. 35
0.40
0 45
0. 50
0. 55
0 60
0. 65

343 53. 00 34. 017
104 43 33 40.047
130

453
453

453
453 449 ~ 21 06 44 ~ 542

64 680
453 15 8 1S. 31 44. 756
453 152 12 17 44. 833~33— 63 44,903-
453 153 6 86 4'4. 931
453 454 4 31 44. 956

4 '96 44 980
1820 0856 448994

0 . " 377.~35 -"06~
0 3074 -"74" -11'FO
0 l47 8 2676 679
0 "136 -"633~
0 1814 - 743 28
0 1590 2809 '14~~657~7~
0 1857 -2962 198
0 2078 3063 78

"301 -31
0 '431'320 -18
0 2571 -3467 -11Jl~"
0 1449 -3723 -1





DETER"iINATION OF CLOSING TI~

VALVE SIZE VALVE CLASS

ACTUATOR 8a 2'~ Af72 / C-

/>"C7

AifOU."T OF VALVE OPTING

DIRZCTION OF FLOW

ACTUATOR TORQUES (IN.LBS)

2d

c.. u

SPRING BEGINNING SPRING RiDING r7 8

ACTUATOR VOLL.K

ACTUATOR PRESSURE.

IA 4l~

'L SCF

PSIG

HYDRODYNAMIC TORQUE 8 90 74/

~

~PACKING TORQUE 7 ~ IN.LBS.

SOLENOID VALVE C

VALVE C
V

SHUT OFF PRZSSLRZ DROP 'fW PSE~s
I. 7» IN.

SiAL TORQUE

GAGE DIA.

ACTUATOR YORZ RADIUS 2. J IN.

ROEEDENG PRESSURE ~ PSEG dc SEC.

DcG DENSITY (LBS/FT ) VELOCITY (FT/SEC) PRZSSLRE DROP '(PSI)

10

20

30

40

50'0

70

80

90

P7't 7

77

XC

c>3 F





] 0 CLA. 6 V»~ VE g]tR 'A'r7»]2 c;RSG Ar T'GATOR

THE vALVE ]5 ]r< TRE RREcERREO

r'»ta vrS

t
AI

OE

'
~ I ~

' I
t

I

t CCn

:=USE»
0' on~

00» Sr'UT-OFf F'RE.. «GPo
DCAOOo '. 1.

FF,E5 'F.OC

. 07»0 .07«» .0760
'C~ ~

»». IG»».60»». ]0

. 074

~ CI0

~ 1350
700 c

~ 0h6
5»

~ ]280
65

]0

36. SQ 3] ~ 40 ]8 ~ »0 lit . 0 9

T]LE
sec

TOF:QU!. TOROUE
]end co oporI air

TORQUE TOROUL TORO E TOROUE A!IQI E DELTA P
sprin9 f]o~ peer.in' seA] beensn9 deer ees psi

0. GG

0. 05

G. ]5
0. 20
h +C

0 'c
...g,4C

0 4I5
0. 50

0.60
0. 65~O

0
0

0
0
n
0
0
h

6416
3470
n»
2!»5
1937
~ / j
1616
1836

4197 12993
115 8

94»
6668

-592»
-5924

C

-S924
»S924

p o
-3616
-302.

-2769
»2699

~I

-2666
2723

-3687
-3687

7
-.467
-3o87

oo
-34 S
] \ IB

»

»120

-28
»15

756
756

C

7SC
756
45 ~

453
4S ~

4
453
453
4
45.
453

60
60

60
60

10
173
320

407
428
4 7

418
4

90t 00
90. 00
CG 0
90. OG
90. 00
P2. 9]
71 97
59. 83
4 c

«5. ]6
39. 68
>4, Bn
30 32
26. 19
I I

S. 95
5. 95

95
S ~ 95
S. 9S

lh. 16
17. 19
31. 71
37. 45
4G. 38
42. 45

4»I Gh
44. 36
44

0. 75
7. 82

0. 90
0. 95
] GO
1. 05
jolter

0
0

0
0

0
0

]960
»QC 5
I ~ j
2291
+4+8

19o4
]695

2863
»2960

-3198
-3335

I

»4 ~

3752

3
-1

-0
-0

-0
0

453
453

'r

453
453

1216
]600

452
4C I

453
453

4
454
451

18 72
15.36

9. 29
6.58„
4 7
1t74
0 18

4».8
44 F 64
44I ~ 87
44 ~ 90
44 ~ 93
44
»s'I ~ 9 8
44 99





DETER< I."ATIO'i OF CLOS I~;G TIMc

VALVE SIZE
ll

/2. VALVE CLASS /y c7

ACTUATOR 8. -~.' 72 / C-

ANOi.iT OF VALVE OPE.'iING 70

DI?cCTION OF

FLOi'PRI."G

ZEGI'.iNI:iG

ACTUATOR TOFQUES (I'i.LES)

SPRI.'iG ENDI'.iG + gad

HZD?OD".ir ~!IC TO?QUE 9 90

PACVI.':G TORCUE / ~~

ST:-.'IA.
IN.LBS.

SC-LD'2'.:G PRSSSt::- ~> ?SIG

ACING'TOR CGIVK '" SCP

AC UATOR PRESSURE f'0 PSIG

i=DIA

SOLE::OID VA' CV
Vi'sL'- C

SHs.i OFF PRESSURE DROP P f PSZ~sSc D. TORQisE

GAGE DIA. /. gA~ Ig
, 25 SEC.

ACT"'OR YOP RADIUS z. X I'8.

DEG. VELOCIT. (FT/SEC) PRES c <wc DDPP (PS I)

10

20

30

40

sn

60

70

80

90

D7't 7

77

p C. g

zc; 9

-elf,
c>3. F

od,S

p/ /
M2.





~ s PC[

I ~ l ~

hC«r lr-Sr
HYDED. TO>CJ'E 5 90r, ol
Octcn i

~
c

SOL ~ DAL'4E Cu» 2. 6
SHQT Orp fFEC ~ hr.OF» 5
0 neo» I I ~ 703

. O'SIT%

.l ''r'
iv ~

» i,
136 ~ 8.. ~2'
~iv v I

c0

»'' .SG

~ 0. o" . OC7. ~ 1020

»h Oh

T:r.c
sec

TofiouE
tend te a

TDEOVE TOfiOO TOfiCLiE TOEOOE TOrnOE ANGLE
an acr sprinc clou packing d seal baarsnq da9roes

DELTA
F'r

1

»1 .

IE
8'l ~ r

i'
~ I ro

7Sc
75c

c

18ci
186

7h ~ e) 0
70 00

hn

I C Ch

IE. 0
cr.

~ ~ i4 ~

Oo25
h 1h

0.10 .
0. iS
0. 50
0 ~ SS ..
). cO
0 er

.,0..'0
0 ~ 75
0. 50
0. 85

. G.o0
0. 95
1. 0
1. 05

14
h
h

0
0

0
0

0
0

0
0

c,l'
5654
c»»o

-3»ee
"3»ic 8

an»

-309»
-3094

no

7So
756
vCC

186
186

. Qo00
70 00

h n
3»93

'l II
-301 8 120o 4 C'1

481 453
l r 'v1'1 3 I

\9
a in

59 ~ 66
5' 39
4C

1935
18»S

-2698
-2675

-118
-60

4C ~ 428
437
445

39m 59
34o72
1Q

6 ~ 12
~ 7

7

453
4 't

18 7
IES.

-2724
-2784

-1»i c ~tv'48
»50
4C»

ac3
1O'
lhC7

» lO»

-2962
-3074

-I
-0

453
'453

4

452
453
a 3

15 30
12 17

o
'1 v'o

-3485
2431'lC Iocr

-0
-0

453
453

1230

453

a@a

6 54
4 ~ 03
1. 70

169»i -3754 -0 1605 4S4 0% 15

Io c.G

IE. 50
~C

a7v
ah 4»
42 46
43.29
44 Oc

3,
4» 64
aa. el
»4~ 84
44 ~ 87
44. oQ
44 93
44 ~ OC

4». oe
4» ~ oe

~ 4

D-1$





CASE

t'RMTV ~T ? t t heT~Vr-,q TM~

VnL lE SIZE VALVE CLA

8 ~~~ri s~-o rH-s y~
A!!OUl'T OF VA LVE OP.!1 ING

DI?EC I011 OF'LC'd

AC.UATCH TORQUES (I!i.LBS)

SPRZNG BEGIN!1Z!1G 130 SPRI!1G E!1DI!1G

ACTUATCH VOLUHE S( c AC.UATOH YGi!E RADIUS ~ ) ZN.

ACTUA.CR PRESSURE

DIA
F4'SZG SOLD.!ACID V ALVE Cv

VAL"E Cv

2. 2-C

HYDHODY",AHIC TORQUE 0 90 SHU OF: PPKSSURE DROP ~~ PSZ

PACKING TORQUE

STEH DIA.

B U ILD I '.1 G P F. E S S U P. E PSZG

SEAL TOi? QUE

GnGE DZ A ~

4 ~

I!1. LBS.

ZH.

SEC.

C
~ TCR('U- (Ti! r a c: ? c'e c c >op? oc

10

20

30

40

(JpT.

3,d

50

60

70

60

90

- (730
- 3y-$ 0

>zfc

a/.7>

z,& t
.(3





DETERH X <AT 3: Og OF Ol OS 3: P4O TIVE
]50 CLASS VALVE tr]TH 4 H7~0C SRBD ACTUATOR

THE 'VALVE IS IH THE PREFERRED DIRECTION
~ia.+ >

Tsorang begann 5930
ACT ~ VOL. ~ .72
rrEf]A 4]F,
F ACI; IHG TORQEU5EEE Sn
BUILDING F'RESSURE ~ 45

DEG.

Tso r a no . ertdin a~..3ZZO
ACT. YORE R4DIUSn . 5
VALVE CE« ~ 49s2
SEBL. $ 0ROUC ...1 ~83<

50 "0~0.
60 ~ . »555 ~ 0
HYDRO. TOPQUE e o0~ «»
Oste ~ ] "5

40 '0 60

SOL ~ vALvE CE« ~ 2 ~ Co
SHUT-OFF PRES. DF'OPn 45
Dgaae55 ]1. 703

80

ACRO TOF'QUE
F'RES OROF

] 183
44, 89

]]02 799 195 -732 -]730 -3590
66. 60 63,63 63 33~05~ -4319 -3296

7. ]3 4. 56

LOCA CLOSES THE V4LVE TO 59 DEGREES UITH THE ACTUATOR STILL ACTUATED

H4XIHUtt LOCA TORQUE AS VALVE CLOSES IS 4319 It(~ LBS ~ 8 80 DEGREES

T!HE
sec

TORQUE
tend to open

TORQUE
ear

TORQUE
sprang

TORQUE TORQUE TORQUE ANGLE DELTA P
floM peck ing ta seal bear ing degrees sec

0. 00
0. 05
0. 10
0. 15
0. 20
0. 25
0. 30
0. 35
0» 40
0. 45
0. 50

..0.55
0. 60

0
0
0
0
0
0
0
0

.0
0
0

4651 -2997
3604 -2785
"ZM
2287 -2679
21]S -~7"0
"050
20ea -2879
"]a] -2984""36~03
"350 -3 36
2484 -3376
"6"~Lk
1535 -3683

-2620
-1648
-8$
-498
-293

-89
62

15

75e
453
4
453
453

Q3
453
453
4

234
375
4'2 ]
437
444
44
451
452

I 196 454

453 153
453 453

59 00
47 67
38 44
31 72
26. 43

]8» 11
14 64

8. 51
5.86

23. 184
37. 178
41. 727
43,273
44 ~ 001
44 415

654
44 '55
44.847
14 ~ 906
44 935
4
44 987





CASE

VALVE SIZE VALVE CLASS

AMOUtiT OF VALVE OPENING 70

DI? ECTZO)i OF FLOW

ACTUATOR TORQUES (IN.LBS)

SPRING BEGINNING -R~o SPR ZNG ENDING 3' cP

ACTUATOR VOLUME

ACTUATCR PRESSUREE

MEDZA

HYDRODYNAMIC TORQUE

SCF

PSIG

g 90 V4/

ACTUATOR TG7E RADIUS ~ > IN.

SOLE!l0ZD V ALVE C v

VALVE Cv

2'.Z.C R

SHUT OFF PRESSURE DROP ~T PST

PACKING TORQUE

STEM DZA-

BUILDING PPESSURE

IN.

PSIG

SEAL TORQUE

GAGE DZA. lir 4 9
IN

BULBS'EC-

0 a ~P~ U~~ ( yRl ( DS

10

20

30

40

50

60

70

80

- l75D
- 3>-gD

- '(bl )

90 ~ 7

,/3
90





g g yg FH.'H Z N AT X 0 N 0 F= g I O g X g C VX HK
12 - 150 CLASS VALVE «TH A N7 1C-SR80 ACTU~TO~

VALVE Of'ENING IS RESTRICTED TO 40 DEGS0

tHE y6595 E-.EH.IHE MEEE57'Ea alHEEItall

M~« ".S

T„ f Eno be95nc Sc30
ACT. VQL.e .72
nEDI9:IAIR
F ACHING 'TORQUE 56
GUILOING F'FESSUREc 45

Tsprtno endano< 3770
ACT YO) r 555'9OILtca ~ 5 ~CTE PREc59 80 ~ .

'
~

VALVE Cv 4959'3 HYDRO TQRQUE 8 90> 761 SHUT OFF PRES DROF 45
SEAL TOFOUE ~ 1183 Dsten~ 1 '5 Opaque< 11. 703

DEG. 10 n0 30 40 50 60 70 80 90

AERO TORQUE
PRES DF'OF

1183 1102 799
44489 44. 60 43.67

]95 73 -1730 -3590
41 ~ 37 35 ~ 91 21. 77 12. 58

-3296
4. 56

LOCA CLOSES THE VALVE TO 5 DEGREES MITH THE ACTUATOR STILL ACTUATED

HAXIHUH LOCA TORQUE AS VALVE CLOSES .~'IO Qt.EBS S~KRBFK

TINE
sec

. IaaauE .. Ioaau~oaauc ~aaua.~aur.~aaaut..~Ha~I'4 0
tend to open asr sprin9 flo55 peeking b seal bear in'egrees sec

0. 00
0. 05
0. 10
0. 15

0,25
0 30
0 35
0 40

. 0.45
04 50
0. 55,, 0.60

...0
0
0

. 0
0
0

0
0

0
0

304 -"7"7 -4475 453
2453 -2675 -662 453
-360 -"657~5~3
"074 -"756 219 453
2036 n877 10n 453

334
40$
430

5

446
450

5,00 3 .05
4 5 ".40 54t.
34 54 42 624~47, 4
23.90 44."36
19 78 44. 606

44 7
2190
~9499'3

5

2S61
1766

-3047
3173

-3457
-3611

-48-6
-11

"5

12. 87 44 ~ 806
9 83 44. 8914,9

453
453
4

452
453
4

453 „454 69 ~ 48 44 ~ 950
1396 454 2. 12 44. 976

9 4 0 67 44 992

0-22-





CASE

g ~V~~l~+~+~T M HP

VALVE SIZE
V

IZ VALVE CLAS S 15 D

P r TTi-r.= S
~

' Vll a 1 ~

DZRECTZPtl PF FLO'g r r

SPRING BEGZNtlItlG

ACTUATOR TORQUES (IN.LBS)

b S P R Z.tl G E N D Itl G

ACTUATOR VOLUME 7L SCF
r

ACTUATOR YOKE RADIUS IN-

~

~

.EDIA

HYDRODYNAMIC TORQUE 9 90

PSIG

eel

SOLc,ttOZD VAL7E C v

VALVE Cv

SHUT OFF PRESSUPE DRGP ~3 PST

PACKItlG TORQUE 7) C

STEM DIA.

BUILDING PRESSURE

IN . LBS.

ZN.

PSIG

SEAL TORQUE

GAGE DIA.

IN-LBS.

IN

SEC

~Z''. p

10

Or. U+ TRJ D E' DS

20

30

50

60

70

80

- o4'/

-2.«/
F. >4

'3/, 2t,

t 7.3>

S ~





DETERHZH4TIgpd DF.- It I C3g INC TIRE
12 - 150 CLASS V4LVE @1TH 4 N721C-SR60 4CTUATOR

THE V4LVE IS IN THE PREFERREO OIRECTION
C..~ vr

Tsprsnc becin* 5930
VOL.~

F'9'ICK INC TORQL'E ~ ~ Sc
( C6UILOIttG FRESSUREe 361

Tso rinc end ance t 7Q .
ACT. 10tlE hAO!US ~ ~ 5
VALVE Cv> 4948
cERL TORQUES LlL

ACT. PhESS ~
SC''tCRQ.'TORQUE 8 90 ~ 761~'".—1 U

SOL VALVE Cva
SHU'I-OFF F'RES. OROF' 45
Ooaop~ 1 l. 703

OEG.

*ERG TORQUF.
F'RES

OROF'0
"Q~Q 60 ~0 60

1180 1093 756 61 -1065 2611 17 9 -6776 1404
66.'9 .„..56,5~520 6 ~ V~ILX6~g "8~33 1"—66 5-97

T lttE
soc

TORQUE .. JOFQ'QUE ~OFtQUE. ~ORQUE. TORQUE
tend to open 'at spr in9 . Flb~ pack Qtl9 5 seal

TORQUE
beatsn9

ANCLE
de9t ees

ODTA P
sec

0. 00
0. 05
0. 10
0. 15
0. 20
0. 25
0. 30
0. 35
0. 40

'„0. 45
0. 50
0. 55
0. 60
0. 65
0. 70
0,75
0. 80
0. 65

266»
1200

47
,.0

12993
11529
10376
944»

-S925.
-5924
-5924
-59»4

S. 970
S. 970
S. 970
5. 970

0 11159 -4603 -7120
0 7777 -3331 -5113
0 . -5 l. "816— ""58
0 "906 -"698 -1089
0 2360 -2677 -597

"15"~17~3
0 2069 -2787 -186
0 2070 -2676 -99

"L6.
0 ""36 -3100 l
0 2349 -3231 »5"51-"~3
0 -"6-"5 ec» 1 10
0 1S4S -3679 "3

453 111 8 20 11 ~ 014
453 214 67. ~3 21 1876V-~8~65L36 ~ 0 9
453 427 39.5 6".356
453 440 32 25 43. 633

~»67
453
453

450
152

22. 1S
18. 22

44 594
44 781
44 494

453
453

453
1683

453
453

495»
451

11 54
6 61

3 ~ 44
1 15

44 902
44 939-
44 9
440975
140 991

~56~5I 90 00
5 9 l0 756 60 90. 00
c l'l0 756 60 90. 00c'l l0 756 60 90. 00

'9





CASE

VALVE SIZE VALVE CLAS S 15'b

ACTUAT a/ - f0 -gyp'U

AMOUNT OF VALVE OPENING 70

DIRECTION OF FLO'rl

ACTUATOR TORQUES (IÃ.LBS)

SPRING BEGZNN ING b SPRING ENDING 'Z7 0

ACTUATOR VOLUME 7l- SCF ACTUATOR YOKE RADIUS ZN.

MEDIA

HYDRODYNAMIC TORQUE

PSIG

e 90 Vt:/

SOLENOID VALVE Cv

VALVE Cv

Z. Z.

SHUT OFF PRESSURE DROP ~ PST

PACKING TORQUE

STEM DZA ~

BU'ILDING PRESSURE

73 t'N.LBS.
ZN.

.PS IG

SEAL TORQUE

GAGE DZA ~

at;

ZN.LBS.

ZN'EC

~

OR U N B< O'D DS

10

20

30

00

50

60

70

80

-2 c(/
z

f,3

/73>

90





0 KT E Fn N X Infg y y p In4 p F. G I p S IN G T IH E
1 150 CLASS VALVE UITH A H7 1C-SFSQ ACTUATOR

THE VALVE OFEHINQ IS RESTRICTED To no DECS

e JH SALVE .IS.IH THEJSECEFRED DBRECTIOH

Ca(B 5

f'E

6 Aal'61(.
F'9'9CLIHC TORQUE~ 756
OUI'IHC Ff 5 SUF.E 3.

'Tent (na end(na~ 3,70
fC' TORE 1'59'9CIUE'. ".:- RCT. FRE S(, 80..... $ OL. VALtBE Cv .26
VALt'E Cv 4'942 Hyo 0, ORQUE 8 90 761 SHUT OFF F'RES QROF' 5
SEAL TORQUE 1183 Dste(5 ~ I ~ 2S Dgnge~ 11.703 1

AERO TORQUE
P f'E5 DfOF'1 -1061 -2611

42. 27 38. 36 31 28

10 20 30 4O 50 6O 70 80 90

1180 1093 756 -4729 -6776 -4404
44.93 44 '5 44 '3 17e 33 12. 44 5 ~ 97

I IHE
sec

To~QUE
tend to open

To~DUE Tor'ouE ToRQuE TORQUE TORQUE ANGLE DELTA
F''rwor ne.~o .~annine~ea~aar600~rasca an

0. 00
0. 05
0 ~ 10
0. 15
0. 20
0 ~ 25
0.30 .

0. 3S
0. 40
0. 45
0 0
0. 55
0. 60
00 65
0. 70
0. 75

nQ 7/
1161

481
0
0
0
0
0
0
0

0
0

0
0

7665 -3029 -3682-. MB03 - 0"-9.~8
61 1 -30"-9 -368-
5570 -3029 -3682...- ..37'- - 272~8"-3
-"71 -"681 -917

-2686 -465
"1 3~26~
20SI -2813 -143
2091 2907 -90
"1 1 '- 23~
2"67 -3139 -35
2389 -3274 n3
"5"S.~63~
2003 -3570'8
]5nn -3589 -3

453 451
453 4( 3

20. 86
17 11

44. 687
44. 801

863
453
453

1121
1715

453
453

4
4 f9i
454

100 60
7 75

2. 71
1 02

44. 919
44 ~ 945
44. 964

981
44.992

756 315 60. 00 31. 280~6~35 ~0 00 31, "80
756 315 60.00 31."-80
756 315 60. 00 31. 280
453. 603 ~6 (5~ . 701!
453 432 36 '7 4 .802
453 30. 31 43 ~ 975
4 665~ 3 6 ~ .37 ~

9

8





~1

I





DETEP lINATION OF CLOSI;C

TING@'ALVE

SIZE VALVE CLASS /~O

ACTUATOR S. L, ( / c5 - Jp'g
A.fOli>T OF VALVE OPENING 9d

DIRECTION OF FLOW

ACTUATOR TORQUES (IN~ LBS)

SPRING BECINNI"G 5 9ZO SPRING ENDINC 770

ACTUATOR VOLTE 7 ~ SCF ACTLAxOR KORE RADIUS 2.f IN.

ACTUATOR PRESSL'RE $ 0

IA
hYDRODYNANIC TORQUE 9 90

PSIG SOLENCID VALVE CV
VALVE C

V

SHUT OrF PRESSLP.E DROP PSZ

'*' '

~

~

~ST:-: DL~.
J BUILDING PRESS''iH

IN. L3S.

IN.
PSIG

S~J. TORQUE

CAGE DIA. I 2. $ 7

dt
IN.

SEC.

DEC. DENSI.Y (LZS/FT ) VELOCI~i: (::/S C) PRESSRE DROP (PSI)

10

20

30

40

60

70

eo

90





Ts ra ~ o 4 l" 54 0
AC1. UOL. 1

OUIl QIHO RRESSURE> 0

THERE IS vQ FLQU

ACT. ARES'0 SOL ~ UALU'eo ~ 6

T lr,E
sec

TORQUE
teno to open

TORQUEail'ORQUE
spnf n9

Tor'QUE
f Ioil

TORQUE TQr'OUE'HCLE DELTA P
pao> ln9 b seal bear snq de9r ees psl

0. 00
0 '0

8424
5254

13517
10347

-5924
-5924

0
0

83 l
832

0
0

90 00
90 00

0. 00
0. 00

0. 30 .2146
0. 40. 1237
O. tf a-
0 60 0
0. 70 0

5084
4017

-5924
-4517

0
0

832
499

0
0

90% 00
81 52

0. 00
0. 00

7239 -59 4 0 832 0 90 00 0. 00
6330 -5924 0 83" 0 90. 00 0. 00

0. o0
l. 00

0
0

2448
l79

-2997
1719

0
0

499
44'9

0
0

58 98
46 80

0 00
0~ 00

1 ~ 20 0 l l4 ~

1 ~ 30 0 2437
-2741
-2937

0
0

499
499

0
0

24. 89
16 10

0. 00
0. 00

CQ 0 2689 -3565 876 0 2 79 0. 00

~ ~

~ ~
~ ri





POSI SEAL INTER.CATIO sALF I sC

VALVE ASSE."1BLY CYCLE TEST REPORT

PSI VALVE SERIAL NO.

CUSTOilER

~~tbne ~~4>~~
OPERATOR TYPE

<7ZIQ.-S~A -~39-8

l915 ) -03)4
PLRCHASE ORDER ittO. ~

rnpa- .SO tb
1L4VUFACTURER

4)t=L~ a"0

Q3- l 1 <51-03-0 I0 y
ITZ!tl TAG NO

Zo's~MVroy
SERIAL iXO

8 3- ~oz1-5

ACCESSORIES: CLQ ALAI
CFCIE 'TEST REQUIRE>IENTS PER SPECIFICaTIOM: ic() cOQ ~ c3 gc )//(

TEST CONDITIONS

2.

3.

Each valve shall be cycle tested with the specific actuator which
will be shipped with that pa t'cular,valve.
Th's test shall be pe formed after hyd ostatic testing is completed
and without furthe adjustueat to packing.
Each valve shall be cycled, open and closed two (2) times wi h its
actuator. The valve~~'.y.~ 1 also be cycled once with the maximum
work'ng '-" ': ||r'assure apolied (= ~g PSIG) . he t'me
to open and close the valve shall not excee" three (3) minutes or
valves with manual gear actuators.

4. During the cycle test, there shall be no b'nding or mal unctions.

TEST RESULTS

l. Failure Mode:

2. Closed to ~.: Oo n m Clos&:
~CTE,O+
I

gag~ +/@91

Fast tim: ~ sec. (w/actuator) First tim= /. 7 sec. (w/actuato )

Second t'm: I p sec. (w/actuator) Second ti~: / 7 sec. (w/actuato=)

Third tiam: /.7 sec. (w/ / e D PSIG) Third tism:, ~l, sec. (w/ a//rg PS:
Fourth time: 6 0 sec. (Man. override) Fourth time: ~() sec. (Man. overr

3. Ouiing the~cyc e test, the "e shall be no binding or malfunc" iona
4. The cvcle test was performed and completed satis actorily in

accordance with all reauirements per PSI Specification hlo. 19157-T5,
Rev. 8

Nl Atria aim HOHAh((l PaigtR CGR?
hei)dE M 1 LE PC 1 hT KU('TA UN I T 2
P ~ i NU. suM?2-P 3040'G hC 12177
dUT1 E("1-LY VALVE,S — Cr('aT cGI RY 1

Pa tW( T~" R<fkkhPP.'~.D.V'.......
TESTED BY

. i~0 Se.

DATE INSPE TED BY DATE

l)J'KZS ED BY DATE
b. QMEC / dg 7 g gS~

AUTHO ZED INSPECTOR DATE





D TER iINATIO'N OF CLOSING TIMs

VALVE SIZE VALVE CLASS

ACTUATOR <4 .~ ypp ig

>-a

A~fOli>T OF VALVE OPTING

DIRECTION OF FLOW

ACTUATOR TORQUES (IN.LBS)

SPRING BEGINNING SPRING ENDING D 77o

ACTUATOR VOLL.K

ACTUATOR PRESSURE

IA
HYDRODYNAMIC TORQUE 9 90

SCF

PSIG SOL~iCID VALVE'C
V

VALVE C
V

SHUT OFF PRESSURE DROP PSS

ACTL'A.OR YORE RADIL'S Z.S IN.

PACP'ING TORQUE '75 C IN.LBS.~
~

~

~

ST:-ii DIA. /,2) IN.

Sl:SLDPSG PS"-SSSil=~ PS>G

SEAL TORQUE

GAGE DIA.

dc

IN.LES.
IN.

SEC;

DEG.

10

20

30

40

50

60

70

80

90

DZ'5 ITY (LBS/FT ) VELOCITY (. T/SEC) PRESSLRE DROP (PSI)





+RF'V0 > AJA'1 0 Qg4 nc r y Pic YPUQ
~ ~

T'

000'HERE

15 xO FLQU

~

T

~

1 ~ n to 1 i -.4;2 9 118 e otn9 3770

OUI w:,ve 1 RES URE

COT. <gE cr 80 8OL V4LUE Cvi 2.
1+'0

TINE
sec

TOROJE TOROUE TOROUE TCROUE TOROUE TORO E a~OLE DELTa F

tcno to open 5Ph1hg f lov pack inq a seal bear1ha oe9hecs P$ 1

0. 00
0 ~ 10

8348
5178

13517
10347

-5'924
-5924

0
0

756
756

0
0

900 00
900 00

0. 00
0. 00

0
0,40
0.00
0. 60
0. 70

0 ~ 90
1 ~ 00

2070
1161

~0
0
0

0
0

Tn39
6330

-5924
-$924

0
0

756
756

0
0

90 00
900 00

0. 00
0. 00

Se. 64
46 ~ 24

0

2987
-2775

0 00
0 00

0
0

453
4$ 3

0
0

543
03 I 1

5084 5924 0 756 0 90 00 0. 00
4063 -4517 0 453 0 81 ~ 52 0 00

~ ~

10 20l. 30

1 50

0
0

0

2300
2510

2489

-2753
-2964

-3618

0
0

453
4$ 3

1128

0
0

24. 04
15 23

0 0

0 00
0 00.A
0 00

0 ~ 00

0V ~ ~ 0 0 ~
~ ~





POSI SEAL IiTERiATIOYAL, INC.

VALVE ASS ilBLY CYCLE TEST REPOl T

P I V'' V 5 RIAL NO.

(9(51- 4A
~~7:-I~ I:O

B~-lsi5 l-Og
C US TOitlER

tone ~mba~
OPERATOR TYPE

P(i&>CHASE ORDER |lo ~

rn Pa- ~O+ 'b
lAaiUl'>CTURER

ITEall TAG:hO.

fcPs pov t o7
ER 1AL gr O

83-goR l - p

ACCESSORXES: ~ ~~ ~~ + r . '5~
GYGLE TEsT REQUXREs!EETs PER sPEOXFZOATXQN: lq lgq ~ g gl

TEST CO'.lDITIOÃS

2.

Each valve shall be cycle tested with the speci ic actuator whichwill be ship ed wi h that par"icular va've.
This test shall be per ormed afte hyd",os a"ic testing is completed
and w'"hout further adiustmert to packing.

3. Each valve

wor.':ing
to 0 n a ld
valves with

shall be cvcled, open and c'osed two (2) times with its
he valve .'".=i 1 also be cycled once with the mari

~"=ssure a plied (= t 5 + PSIG) . The ti~m
close the valve, s}'a'1 not exce " -.".ree (3) minutes =or
manual cea actuators.

4 ~ During the cycle tes there shall be no b'n=ing or ma'=unct'ors.
W. p

TEST REST LT

"1 Fai1u Node: &~1L- Q~S ~
2. Clcse" m C~".:

m C

e <

S
o~

<Crt-O-+

~.~ Ig~tioaah ~
Rt .4ea U.s.95

N~} S~~tzm Conn AL1 l9

1O91

F'-s= i.".m: D./ se". (w/a=team ) F'"s t ~: ~( sec. (w/a"m tc )v

s o."."-im: Q. d) se". (w/acmaato ) second im: . 7 sec.

(w/ammonia")

Thi"d "iv: P.> seo. (w/15do PSZC) T.". "d ti™: ~ d ~..(w/
Fourth time; ~~sec. (man. override) Fourth time: ~M sec.(man. override)3. 'u ing the cycle test, there sha'1 be no binding or malfunc"ions.

4. The cycle test was pe'ormed and completed satisfactorily in
accordance with'll recuirements pe pSI Specification No. 19157-T5,

Recss s g
N I AGARA MOHAWK POhER CORP
NINE NILE POINT NUC STA UNIT 2
P 0 NO NMPZ-P3040 JO NO 121i7

STED BY

W~ W~SS~s
VI )':ES SE BY

DATE

7- Jl- $ 3
INSPECTED DY

AUTHORI7ED INSPECTOR

DATE

7 g(-S3
DATE









POSI SEAL INTERNATIONAL INC

ENGINEERlNG CALCULATIONS

Title

Gale. By

C

7 Ic Checked By

I - ' Page

P m'

'. I

3112

I+0

<v g,
CLARK=Z. ~~

V
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TECHNICAL 8 U LLET I N NO. 2
gP~Q:: livTERNATIovAL,IN(:. VALVESIZING

JUNE 82

INTRODUCTION

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

II FLOW COEFFICIENT Cy

The flow coefficient or Cv 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 Cv value based
on extensive flow testing of valves at these
conditions has been assigned to each
Posi-Seal trunnion valve. Using this Cv
value, the capacity of each valve with
regard to other fluids under various condi-
tions can be related to this basic Cv value.

2. 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.

3. 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.

4. Valve materials of construction are
governed by media and operating
conditions.

5. Liquid. gas and steam gas flow lim-
itations are governed by the parame-
ters noted in this technical bulletin.

III. VALVESIZING 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'nd 80'isc
open position.
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IV. SIZING FOR LIQUIO FLOW

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

GPM
Cv = Cv

GPM=

Valve Coefficient
See Tables 7-10
Flow. U.S. Gallons Per Minute

/ZP
GPM = Cv i/ GF

QP = GF

GF = Specific Gravity of Liquid at Flowing
Conditions

Densit of Li uid at Flowin Conditions
Density of Water at Standard Conditions

b,p = Differential Pressure Across Valve, PSI

B. Valves installed between reducers with a fluid viscosity (p) greater or less than 90 centipoise.

G PM
v

FpFYFR
Fp = Piping Geometry Factor (for valves

installed in line size pipe Fp = 1.0) See Figure 2

GPM = FpFyFRCv
6P

,GF

p
'PM
FPFYFRCV/

FR =;Reynolds Number Factor, when viscosity
~ (p) is'less then 90 centipoise FR = 1.0, See Figure 3

Fy = Liquid Choke Flow Factor, See Fig. 1



I
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Liowc Osetsvse 'tsn~t'v <IISO'i p Fp

C S2SO
O O O OOO
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06
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04

03

0.Z

FIGURE 1

FLp vo«o'«to Lieve p(tssv< ~ +tcov«v Fsc<<Y Inc
Gtonlery Flctoi ot v«ve «vh wive«s. I«htn
she<t «I no reeve«s F p 5ov«s FLI on'ch

L
«Oh'tSS

P IP ING EF F ECTS

0.1

00
01 1 10

pses'sv( ~ ssho
ipS-FFOVi

100

For valves that are installed in piping where the connecting pipe diameter is greater or less than the nominal
valve diameter. the factor Fp is utilized in the sizing equations to account for additional friction losses due to
piping reducers or expanders directly adjacent to the valve.

WHERE:

F - Cyp
0

C2 « C2

Cyp = flow coefficient of p!pe enlargement and
contraction combined.

Cy = valve flow coeff'ent

Cyp
'= 29.8D' =IDofpipee wive size, inches

02 2 5 02
1- '1+.5 1- 1

022; 021 J
01 = ID of upstreas. oil. hes

D2 = ID of downstream pipe, inches

FOR INSTALLATIONSWHERE 01 EQUALS D2:
f25

FIGURE 2

Cyp =

KD'HERE:
K

D = ID of pipe equal to valve size, inches

25

K = Refer to Fig. 2

25
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CAVITATION

When flowing liquids. cavitation can occur at certain difterential pressures across the valve. Generally.
cavitation may not damage the valve but can cause damage to downstream pipino in addition to creating
objectionable vibration and noise. When the differential pressure across the valve is greater than calcu-
lated by the following formula. cavitation will occur:

LINE SIZE VALVES

QPT - .8 F L (P1-FFPv)

WHERE:

b,PT = Terminal Pressure Drop (PSI) maximum
allowable tor sizing purposes. above which
cavitation willoccur.

VALVES INSTALLED
BETWEEN REDUCERS

6PT 8 (P
1 FFPv)

FLP

Fp

FF = Liquid critical pressure ratio, Fig. 5

FL = Liquid pressure recovery tactor. Fig. 4

P1 = Upstream pressure. PSIA.

Pv = Vapor pressure. PSIA,

increase in the differential pressure across the valve will increase the amount of cavitation and begin
oke the flow, At the ditferential pressure approximated by the following formula. the flow will be
ed.

WHERE:

b,P choked = FL'(P1-FFP )

Cv FL'(P1-FFPv)

CHOKED GF

b,P choked = maximum differential pressure
above which no turther increase in
flow willoccur.

1.0

iz:,
U

I

0
O
CC

L
CJ
Cl

~ 0.1
h

'0
0
C

.01

FIGURE 3

10 10'0~ 10- 10~

Re = 123.9

WHERE:

d = Internal pipe dia.. inches.

v = Mean velocity of flow. FPS.

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

W = Absolute (Dynamic) viscosity
centipoise.

Valve Reynolds number —Rev
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1,0

FIGURE 4

LIQUIDPRESSURE RECOVERY FACTOR-FL
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096

FIGURE 5

0.9

FF
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WHERE
Q
Qf

Fp

X

3 = 1360 FPCvP1 Y
V GT1Z

Posi-Seal Technical 8ulletin No. 2

V SIZ(flG FOR GAS FLOW

ITICALFLOW

page 6 of 16

= Flow in SCFH
= i-.!ot/v at fiot~ r conn einr,s CF~

P:p:"c c=on..e;.- !ac:or (See Pg 3 of 'Ci

1360F P, Y

OR

/ X

GT1Z

Cv

P1

Valve cceffic:ent ITaoles 7-10!

Upstream pressure in PSIA

U S !pare !emptor'rvw in P
st6tJ '

P1 520
Q =Qf

14.7 T1

Z

G

Compressability factor (See Table 3 or
Fig. 10 & 11-most application. Z may
assumed to be 1.0)

Specific Gravity

Des sit\/ nf Geo at S!and ard Cnnd i nns

Density of Air at Stanaard Concit;ons

(See Table 1)

X = Pressure drop ratio = DP/Pt

LP = Differential pressure across valve in PSI

Y

WHERE

Expansion fac!or
X

= 1-
3FKXT

XT = Ra!ed p.essure drop ratio factor
(See Fig. 6)

STEAM FLOW

W = 63.3FPC„Y

OR

XP1

V1

Fk

WHERE.

Ratio of specific heats factor (see table 2)
KF'1.4
Where K = ratio of specific heats.

W
Cv

.
.0764 G

63.3FPY ~XP~
V1

W = Flow in Lbs/hr

V1 '= Specific volume of steam
upstream in Ft3/Lb

(See Tables 5 & 6)

Note: For values of K for steam (gee Ffg. 9)
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CR(TICAL FLGW

0 - FRAT114X PO 1 FPC. P11

GT1Z
OMAX = Max F!Ow that Can paSS thrOugh valve at

the s;ated conditions.

G
V 'AIM gg,: PP1 1./ FICXT

GTIZ

DPc = FKXTP)

J'
PF

FL

;";l.n!munT Re~u1red Ci F .'.. i.rr~r:u;:,i.-o
fluvv 8t ihi! Pfn ~ 'il corirll iona

= Max usuable differ;ntial oressure droo
abnvo vvhion nn 1nrreaee 1n fievv . nil

occurs

= Rated Liuuid Pressure Recovery Fac:or
ISee Figure 4}

FIGURE 6

XT VS.'~ Fl OW

C .6I-

G
I-

I-
X +

C
K
C5

K
2
V)

.2
Q.

0 20 60

PERCENT OF FULL OPEN Cv

80 100
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VI. TECHNICALDATA
FIGURE 7

Viscosity ol Water and
Liquid Petroleum Products
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Viscosity ol Various Liquids

I~

(0

1 43

t
IO to

~ ~ i '
~

i

u: l ll.

II I

~ I t i I

I '! III~

I.O

B .)
'I..t

a', .I
I

.3

I I
I

04
,03

IO 20 )0 IO (0 IO IOO KO 300 400 600 XO IOOO

t - rcnpcraturc. in Octrccs Fanicnncit

40 0 iO 60 )20 I(O 200 240 260 320 350

t - rcnp«stere. in Octiccs Falucnn«t

5'thine IC2)I2)
2 PrOOane ICnrr31

3 Butane tcnHIOI
4 Naturai Gasoiine

5 Gasoiine

5 Water

r Kerosene

5 Oistioate

S 45 Oee API Crvat
10 cdoes Apl Crude

11 355 Ote Al I Crvdt
12, 325 Ote API Cruae

13 S«t Creen Ciuae

li Futl 3(Man.t
16 Fuel S(Min )

15 SAB 10 lude (100 V I )

17 SAB 30 Lu Oe (100 V I I

15 Fvtl 5 (Man I or
Fuel 5 (Min )

IS SAF. )0 I.uoe I'IOOV,I I

20 Bunner C Fvtl IMan I and
M C Residuum

21. A so nell

I Ciuoonoionidt ...,..CO2

3 MtlnylChloriae...,.CIIOCI
~ SutOnur Ordniae...,..SO>
5 Freon 12,..., ..."..F 'l2

~ 5 Fredn I la „....,....F I la
3 Freon II .„.„.......F 11

5. Frton 113............F.113
S Stnyr Alcohol

10, lsoorooyl Alconol

Bsamalet rhe wSCOSity Ol amrnOnia
at io'F is 014 ctiilipoise

11 20rs Sulohunc Acid,...,.,».....20% rr2504
12 Oowlntrm 5
13 Oowlnerm Ali 2(ni sodium rryaro«ae, g 20% NaoH
15 Mercury
15 torsi Soaium Chloride Brine „, ..10% NaCI
Ir 20ur sodium cmorioc anne,...,.20% Neet
15 tour cmcium cmoriae anne ...., tony cacl2
IS. 20nc C«cium Chlonae Brine,....20rs Gael~

csiiiiolc rht wscosity ol wiutfat
125'F is 0 52 cennpoise (curve No. 5),



~i



ppsi-$ eal Technical Bulletin No. 2
TABLE 1

page 9 of 16

1«et le 'inh! '. 1,:c

vnc
iiceti lent

'Ici>:lv1, I thi I

iilvoi)vl, uetlli I

,'in ...v ll 1 4

lr. 1 I lne
i 1

' !r.

ken=cne
hro. 1:Ic

Sut,l J >enc

.:.t:Inc
I t(cr'el

~ I, On >ICII(',I'e
i iriiin Ietr i«h!Cf';d(,
I I',le 1'in(!

I
' 'I .

a (.ll ~ '
I

I .il,
~ I

~ I
(

i'!I
l.':I.

I ll

I II
I''l

Ci(.('HCH: I'.H ~

( ~
1

i!i I ~ ( "'i
;,1 !.4(l

i.'( Ita

~ 8

lo.ri
I ',(I l

I

Il
Ihats

Ii: .84
54 I'9

I I ~

44. ~ I

,nl
.. I

I I
~ ~ ~

~,

24

i Kpvk

SI.& [

!;ill'!RATHR

( ~ I:

> we

p«'i

n

n: I

'

( n.in

;4)3

n-
~ (I

'

II, 'I

l> ~ n
'l

I If
,I I

I ( ~

I

(
~ 1

O.f.:
(~

~ I~ f

I:hone
i. thi I i:h(c r 1 dc

: t'.i:

'

Il

~ ~

IIC I a un
I:i',!roc(i I o r: c
Iti'.V>.efl
)li 'r-" c" Cl!I>r

I vl'ut
Jn(.'.-;>ropy

1 i(coho(
.(let hone
1'Vt!>I I t'hl.:". 'c
ia(''.to I I cue

'I
~ > . (c ic ld

1 t ogcn
n-0 't4ne
(lxipen
n-I'cntnnc
Phenol
I'hosphoric,ac(J
I'ropanc
I'ropy I enc
>'reply( .t(conc(
Proplyl Chloride
ReErigerant ll
ReErigerant 12

RCEr(cerant 2(
Retrigerant
Styrene
Sulfur Dioxide
Toluene
>tater

I I I
I.'lk '

I'( I

il
II 'It ln
l t .il

.I'.H

'.
I

HSII.

(.'tH! .

(1

( II ~

C H. ~ >I Ifi
H I'(>4

,I
C.l(8
I'.II.,C(llCII ~

Cll.t:I I 1('.il,i'l
Cl (.Cl I ~ C I I,C I.

(CL F

CC',F,
('.I ICI.. F

CIIC(.i,

CSH8

sn,
C Hs
H.O

it) ~ I

1 ~ ~ I

34 ~ ~

on,()9

i(I. I I

I:s. ((~

( ~,1 ~ > I

b,l'
i (4. '.1

'( 1
~ t>I

'
I 1

94 ~ 11

i)8, 0()

44.(n
.08

(In ll~ )

8.54
I 3 ~ ~ 3ig

(20.93
If>

'6

F 48

(n4. Is
04 so

92.14
18.0(o

I '
II(

I'

6 ~ I

ln

358

4(5
4,1

208

I[5
5

~ 1

41

iil3

'I 1 ~

II, 34

(''.5
0 ~

'4 4

.i4, 4

I.ni I

n,!1 5

~ 74

- I I(~

~ I II

iso
Si6

'06
(98

3SS

%34

353

205

706

316

6ns
.06

~ 1

I xs
( I Is

~ I

I

tn ~

3n[

4>>5

889

6[
661

733

664

635

59 ~

~ 50

7(3
580

[[42
6[[

3'06

Il, I 9

( ~

I'
«6

0,5o
II

1.3
0. 8 I

('I
~

t) ~ o 3

l.n ~

I. 83

0.31

0.91
1.39
0.87
[.00

~ I

i> 3

I

O.l)-
3 )14

I . (('5
I 1

(.5
0.61
O.

SI'.89

3.04

3.82

3.59
2 ~

'I [

3.[8
n.o

[. Vapor Pressure in PS[A 1 (00 F
2. Spec[E[c Gravity 8 494.8 F.
3. Speci E[c Gravity 8 356.4 F,





Posi-Seal Technical Bulletin No. 2 Page 10 of 16

'i 4~ V

FIGURE 9
STEAM —VALUES OF K
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TABLE 2

VALUES OF K FOR VARIOUS GASES

00 00 00 00 00
0 ro ~0 ~0 ~0

Name
of

Gas

Chemicai
I

K ~

Forrnuia or I co~a: to
Svmoot Co CV

Acetylene
Air
Ammonia
Argon
Caroon Dioxide
Caroon Monoxide
Ethane
Elhyleno
Freon':
Helium
Hydrochlonc Acid
Hydrogen
Methane
Methyl Chlonde
Neon
Nitrogen
NitriC Oxide
Nitrous Oxide
Octane
Oxygen
Propane
Sulphur Dioxide
Water Vapor

C2H

NH3
A

CO2
CO

C2H6
C2H4

CCL2F2
He
HCI
HC

CH4
CH3CI

Ne
N2
NO
N20

C8H18
0

C3H8
SO)

128
1, '0

!I 129
Il 1.6=,

1.28
1,41
1.188
1.22

1.136
1,66
1,40
1,40

1.26
1.20
1.667
1,40

1.40
1.26
1.046
1.40

1.128
1.25
1.329
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Gas

TABLE 3
COMPRESSIBILITY FACTORS FOR GAS

Pr055urta
ate P9ia -ICOF QF 2PP F 1000 F 2PPQF

Argon 1

10

40
100

14,7 0 997 0.999 I.QQQ 1.000 1.0CO
14/ 0.970 0.987 0.999 1.003 1.002
588 0.877 0.952 0.995 1.011 1.009

1470 0.690 0.887 0.995 1.029 1.022

Garcon I
n OnOA/do 10

40
100

147
147
588

14/0

Q OQ7

P 97~
0 9's9

P 991
0.967

1 QGQ 1.000 1.000
1.001 1.004 1.0/J3

1,007 1.017 1.012
1.027 1.044 1.031

Carton
dioxide

1 14,7
10 147
40

58-'00

147.)

0 991 0,997 1.000 1.000
0.910 0.9/4 ~ 1.001 1.003

0.894 1.006 1.010
0.721 1.018 1.026

HydrOgen 1 14. '.001 1.001 1.001
10 147 1 007 1.006 1.005
40 588 1.028 1.026 1.021

100 1470 I:,)76 1.067 1,052

I

I

t

I I
I

«C

.e

FIGURE 10
COMPRESSIBILITY FACTORS
FOR SUPERHEATED STEAM
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PROPERTIES OF WATER AT VARIOUS TEMPERATURES
IRererreO IO INate't 68 F Aeigning o2 318 I.b TABLE 4

Temp
'5 f
32
33
34
35
36
37
38
39

4Q
41
42
43
44
45
46
47
48
49

50
51
52
t3

54
55
56
57
58
59

60
62
64
66
68
70
75
80
85
90
95

100
110
120
130
140
150
160
170
180
190

$ 00

Specific

Volume
cu lt'Ib

0 Oi602
0 0 Io03
0 01602
0 01602
0 01602
0 01602
0 01602
0 01602

0 01602
0 01602
0 01602
0,01602
0 01602
0 01602
0 01602
0 01603
0 01603
0 01603

0 016G3
0 01603
0.01603
0 01603
0 01603
0 01603
0 01603
0 01603
0 01604
0 01604

0 01604
0 01604
0 01605
Qoi60$
0 01605
0.01606
0.01607
OOI608
0 01609
0 01610
0 01612

0 01613
0 01617
0 01620
0 01625
0.01629
0 01634
0 01639
0 01645
0 0!651
0 01657
0 01663

Specilic
Gravity

I 0016
I 0017
I 0017
1.0017
I 0017
I 00'18
1.0018
1,00'I 8

! 0018
1 0018
I 0018
1.0017
1,0017
I 0017
I OQ17
I 0016
I 0016

.'I 0016

I 0015
I 0014
I 0014
I 0013
1 0013 '

0012
I 0011
I 0010
I 0010
I 0009

1 0008
I 0006
I 0004
I 0002
I 0000
0 9998
09991
0 9984
0 9975
0 9968
0.9958'

9949
0 9927
0,9903
0 9878
O98$ O
0 9321
0 9790
0 9755
0 9(20
0 9684
0 9619

Vapor
Pressure

PS I A

0 0835
0 0922
0 0960
0 1000
0.1040
0 1082
0 1126
0 'I 171

0 1217
0 1265
0 1315
0 1367
0 1420
0 1475
0 1532
0 1591
0 1653
O1716

0 1781
0 1849
0 1918
0 1990
0 2064
0 2141
0 2220
0.2302
0 2386
0 2473

0 2563
0 2751
0 2951
0 3164
0 3390
0 3631
0 4298
0 5069
0 5959
0 6982
0 8153

0.9492
1 275
I 692
2 223
2 889
3 713
4.741
5 992
7 510
9 337

tt 526

Temp
'F

2'Io
220
230
240
250
260
270
280

290
300
310
320
330
340
350
360
370
380

390
400
410
420
430
44Q
450
460
47Q
480

490
500
510
520
530
540
550
560
570
580
590

600
610
620
630
640
650
660
670
680
690
705 4

Specitic
Voiume
cu It'lo

0 01670
0 01677
0 01684
0 01692
0 01700
0 01709
001 717
0 01726

0,01735
0.01745
0,01755
0,01765
0.01776
0.01787
0,01799
0,01811
0,01823
0.01836

0.01850
0 01884
0 01878
0 01894
0 01910
0 01926
0,0194
0 0196
0 0195
0 02GO

0 0202
0.0204
0 0207
0 0209
0,0212
00215
00218
0 0221
0 0224
0 0228
0 0232

0.0236
0 0241
0 0247
0 0253
0.0260
0 0268
OO278
0 0290
0 0305
0 0328
0 0503

Specific
Grawty

0.9609
0 9569
0,9529
0.9484
0,9439
0.9392
0,9346
0.9297

0 9249
0 9196
0,9143
0 9092
0.9036
0 8920
0 8920
0 8361
0 8302
0 8741

0 8673
0 6609
0 8545
0 8473
0 8402
0 8332
0 826
0 818
0 810
0 802

0,794
0,786
0,775
0 767
0 757
0 746
0 737
0.725
0.716
0,704
0 692

0.680
0 666
0.650
0 634
0 618
0 599
0 578
0 554
0 526
0 489
0 319

Vappr
Pressure

PS I A

14 123li 186
20 780
24 969
29 825
35 429
41 853
49 203

57 556
67 013
77 68
89 60

103 04
118 Ql
134 63
153 04
173 37
195 77

220 37
247 31
276 75
308 83
343 72
381 59
422 6
466 9
5'4 7
566.1

621 4
680 3
744 3
812 4
885 0
962.5

1045 2
1133,1
1226 5
1325 8
1431,2

1542 9
1661 2
1786 6
1919 3
2059
2203 2
2365

'5318
2703 I
2895 I,
3205 2

PROPERTIES OF SATURATED STEAM
TABLE 5

Absolute
Pressure

PSIA

14 7

20
25
30
35
40
45
$0
55
60
65
70
75
80
85
90
95

100
110

Temperature
of

212
228
240
250
259
267
274
281
287
293
298
303
308
312
316
320
324
328
335

Specilic
Volumed

Ft '.!lbs.

26 799
20 087
16,301
13.7436
11.8959
10.4965
9 3988
8.5140
7.7850
7,1736
6.6533
6.2050
5.8144
5.4711
5:1669
4.8953
4.6514
4.4310
4 0484

AOSOlute
Pressure

PSIA

120
130
140
150
160
170
180
190'00
210
220
230
240
250
260
270
280
290
300

Temperature
of

341
347
353
358
363
368
373
377
382
386
390
394
397
401
404
408
411
414
417

Specioc
Volumed

Ft nibs,

3i7275
3 4544
3.2190
3 0139
2.8336
2.6738
2.5312
2.4030
2.28728
2 18217
2,08629
1.99846
1.91769
1,84317
1.77418
1.71013
1.65049
1.59482
1.54274
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TABLE 6
SUPERHEATED VAPOR

Press~re
IOSre)

10

TemOerature I r FI

200 26p 300 360 400 46p Spp 60p ipp 800 900 !000 »GQ 1200

3885 4256 4505 4863 5104 $ 405 57CS 6304 6901 498 8095 8692 9288 98B4
Ir 1146 6 I 1 r 5 I 1193 9 1221 9 1240 6 1268 7 1287 5 t 335 I 1383 4 1432 5 1482 4:S33 2 l$8$ 0 1637 6

I 7927 1 8341 I 859518950 19'72 I 9488 19689 20160 20596 2 1002 2 1383 2 1744 2,2086 224t3

20

50

21 11 22 36 24 21 2543 27 25 28 46 31 47 34 4r 37,46
1ti22 11916 12203 12392 126 ~ 5 I2E66 1334 '3829 1432 I

I 7545 I 7808 I 8170 I 8396 I 8716 'I 8918 I 9392 I 9829 2 0235

8 773 9 557 10 065 10 815 ! 1 3C9 12 532 13 7 '4 I 4 950
1 184 3 1215 2 1235 I 126 5 283 9 1332 5 138 4 '1430 9
I 6721 1 7112 1 7349 I 7660 1 78871 8366 I 8839 I 9219

40 45 4344 4642 49 4t
1482 I 1533 0'584 7 1637 4

20618 209r8 2 1321 2 1648

16 152 17 352 18 550 19 747
'1481 I 1532„1 15840 16368
I 9602 1 9964 2 0308 2 0636

100 ls

'r

150 Ir

4663 493 5333 5589 6218 6835 7446 8052 8656 9259
1205 ~ 122 6 '258 8 12 9 t 1329 I 1378 9 '1428 9 1479 5 1530 8 158",9
16258 16518 I 6869 I GBS I .581 'I BG29 18443 18829 19193 19538

3 023 3,223 3 502 3 081 1 113 4 532 4 944 5 352 5 758 6 162
1195 I 12194 12529 1274 1 1325 7 13763 14269 1477 8 15294 1581 7

15706 1599$ 16372 16599 I 7109 I 7566 I 7984 1 8374 18740 19086

9 860
1635 7

1 986

6564
1634
I 9416

200
2 361 2 $852 2tr 3.060 3.380 3 693 4 002 4'309 4 613 4 9 I

:2:03 12465 1268 9 1322 I 13 3.6 14248 14 62 15280 15805 1633
15594 160CI 1.6240 t,676 1 r232 I 7655 1.8048 18415 18763 1 094

'. 6638 1.7675 2.005 2.227 2 442 2.652 2,859 3 065 3 269
1232 5 1257 6 1314 7 13683 '14206 14728 1525,2 1578 '. 1631 7

I 5 '34 I 5701 I 6268 1 6751 1 7184 1.7582 I 7954 I.830$ 1 8638

0 9927 1 1591 1.3044 I 4405 1.5715 I 6996 I 8256 I 9504
1231 3 1298,6 r357,0 1412.1 1466,0 1519,6 1573 4 1627 6
1 4919 1 5588 1,6115 'I 6571 1 6982 1.7363 I 7719 I 8056

700
0, 934 09077 10108 I 'I082 1 2024
1280 6 1345 0 1403 2 1459 0 1513 9
1.5084,.1.5665 I 6147 I 6573 I 6963

I 3853
1623 5
I 7666

1000
05140 0.6084 06878 07604 08294 08962 09615
1248 8 1325 3 1389 2 1448 2 1505 I 1561 3 161 7 3
1.4450 1.5141 I 5670 I 6121 I 6525 1 6897 1 7245

2000
0.2489 0.3074 0.3532 0,3935 0.4311 0 4668
1240.0 1335 5 1409.2 14745 15362 1596 I
1.3783 1.4576 1.5139 1.5603 1 6012 1.6384

0.0984 0.1 760 0,2159 0 2476 0.2757 0 3018
1060.7 1267,2 1365,0 1441,8 1510.0 1574.3
1.1966 1.3690 I 4439 1 4984 1.5437 I 5837
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Vll. VALVEINHERENT FLOW COEFFICIENTS Cy

Ve)ve
S)ze

TABLE 7

VALVE FLO)'OEFFICIENTS C
v

CLASS 150 STD-. RATING

OEGREES OF 0)SC OPENING

100 ZOo 30 400 soo 60o ioo 8Oo 90o

2"
3»

4
14

9
29

15
50

23
77

34
111

43
143

51
167

57
188

4l

6
II

8
II

,
12
32
34

30
81

113

63
167
248

107
285
429

165
441
677

238
635

1015

307
818

1421

359
957

1827

404
1076
2256

10»
12"
I 4 ~ I

47
74
9o

159
247
316

3»3
543
695

60»
939

1200

953
1482
1895

1430
2224
2842

2002
3113
3979

2578
4003
5117

3178
4942
6317

16"
18"
20"

3C"
36"

129
166
EC8

322
508
757

430
553
692

)ois
1693
2523

946
1216
1523

2365
3725
5550

1635
2100
2631

4084
6434
9586

2581
3316
4155

6449
10160
15136

3872
4974
6232

9574
15240
22704

5420
6963
8725

13544
21335
31785

6969
8953

11218

17413
27431
40867

8604
11053
13850

21498
33866
S0453

4»»/'.
1 8»

1091
13f 9
1977

3637
4632
6591

8001
10)90
14501

13821
17601
25048

21822
27791
39549

32/33
41687
59323

45827
58362
83053

58920
75037

106782

72741
92638

131830

60"
66"
72"

2639
2951
3867

8796
9837

12892

19352
21642
28362

33426 52778
37381 59023
48989 '77351

79167
88534

116027

110834
123948
162438

142502
159362
208849

175928
196743
257838

Vo)ve

TABLE 8

VALVE fLO/l COEFFICIENTS. C '

CLASS 150 150 PSI RATING

DEGREES Of OISC OPENING
Size

of »
~ ~

Qol ~

3 6
Il

10o

351
607
910

20o

1171
2025
3032

3Oo

2575
4455
661)

4Oo

4448
7695

11523

soo

7024
12150
18194

6oo

10535
18225
27292

7Oo

14749
25515
38208

8O4

18964
32805
49125

9O'3412

40500
60648

4 2
ll

4 8 II

54 ~ I

1198
1590
1977

3992
52o9
6b9)

8783
11658
14501

5170
20137
25048

23953
31795 .

39544

35930
47693
59323

50302
66770
83053

64674
85847

106782

79845
105984
131830

60I ~

6 6
II

72"

2639
2951
3867

8796
9837

12892

19352
21642
28362

33426
37381
48989

52778
59023
77351

79168
88534

116027

110835
123948
162438

142502
159362
208849

175928
196743
257838
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TABLE 9

VALVE FLOW COEFFICIENTS Cv

CLASS 300 STO. RATING

Valve
Size IO4 20o 30o

DEGREES OF DISC OPENING

6O'oo40o 7O'0o
I/ III

I

3
II

3
4

14

6
9

29

10
15
50

15
23
77

22
34

111

29
43

143

34
51

167

38
o7

188

6M

8ll

12
32

, 40

30
81

IOO

63
167
206

107
285
352

165
441
545

238
635
783

307
818

1010

359
957

1183

404
1076
1329

I oil

i4"

71

llo
136

l78
276
341

367
570
7O4

628
975

1204

971
1509
1863

1398
2172
2681

1800
2797
3454

2108
3276
4045

".360
368i
45'5

16"
18-
loII

169
247
286

422
617
714

873
1276
1476

1492
2181
2524

2309
3374
3906

3323
4S56
5620

4280
6255
7240

5012
7325
8478

5632
8230
9526

24lt
3G"

375
715

1104

93S
1788
2760

1939
3696
5704

3315
6319
9752

5129
9776

15087

7381
14G68
21711

9508
18'"1
27967

11135
21221
3275i

12511
23844
36799

4 2
tl

45ll
1711
1867

4279
4667

8843
9645

15118
16490

23390
25513

33659
36713

43358
47292

50774
553Sl

57050
62225

Table 10
FLOW COEFFICIENTS C

CLASS 600 STO.,RATING

valve
Size

OEGREE OF OISC OPENING

3
II

4 II

6"

100

5
8

26

20o

16
23
78

3O4

31

43
147

404

51
70

242

SO'4

116
397

6Oo ~

122
169.
579

7O4

151
209
717

SO4

169'34

803

90

182
252
864'

II

I Oil

I 2tl

I 4II

I
6'8"

20"
24 II

35
62
85

104
128
152

175
349

104
185
255

312
383
456
524

1046

197
350
481

589
723
862
990

1977

324
576
793

971
1192
1420
1630
3256

532
947

1302

1595
1958
2332
2678
5349

775
"1379
1897

2323
2851
3397
3900
7791

960
1709
2350

2878
3532
4208

4831
9651

1076
1915
2633

'3225
3958
4715
5413

10814

1157
2059
2831

3468
4256
5070
5821

11628
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INHERENT FLOW CHARACTERI$7IC$
PERCENT OF FULL OPEN Cy VS. DEGREE$ OF DI$C OPENING

100

FIGURE 12
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FIGURE 13
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HYDRODYNAMIC TORQUE

OF

HIGH'ERFORMANCE TRUNNION VALVES

The increased use of High Performance Trunnion (Offset Buterfly) Valves

has caused increased use in high flow applications and therefore, a need for
a more accurate prediction of the Hydrodynamic Torque behavior of this type

of valve. Improper actuator sizing, structural damage and control instability
are all possible consequences of using inaccurate Hydrodynamic Torque data.

The Trunnion Valve is essentially a modified butterfly valve with the

rotary s em of set from the disc sealing surface See Figure'1. Nurse,ially,

this style of valve exhibits high opening and closing torques with operating

torques depreciating as the valve disc rotates 90'o the fully open position.

However, on occasions where a considerable quantity of fluid is being pumped

through the valve, the Hydrodynamic Torque may exceed the opening torque or

be of sufficient magnitude that the actuator will be unable to further open

the valve.

Realizing the importance of having accurate Hydrodynamic Torque data,

Posi-Seal International, Inc. in North Stonington, Conn. launched an exten-

sive RPD program inorder to obtain this data. At Posi-Seal's new Hydraulics

Laboratory, (See'Figure 2 for schematic of lab), Hydrodynamic Torque data

was measured on'valve sizes -1 1/2" through 14" for valve classes 150 throuoh

600 lb. Additional data was taken on a 14" - 900 and a 14" - 1500 lb. valve.

Data was recorded for both preferred and non-preferred fluid flow, measured .

at every 10 deorees of valve rotation. Inorder to obtain the Hydrodynamic

Torque factors, the valve torque was measured while both opening and closing .

the valve. By averaging the above data, stem packing and bearing fricti'on
torques were negated and pure Hydrodynamic Torque was obtained. The above

measured torque wl en divided by the differential pressure across the valve

yielded the Hydrodynamic Torque. factor for that particular valve at that

angular location. This data was statistically analyzed en Posi-Seal's





technical mini computer and equations were developed from which Hydro-

dynamic Torque factors were calculated for all sizes and classes of

hi g h per formanc e Trunni on Va 1 ves.

Based upon the flow testing performed at Posi-Seal, the following

general observations concerning Hydrodynamic Torque of Trunnion Valves

can be made:

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

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

(3) Except for the 90'alve location where the Hydrodynamic Toique-
factors are of equal .magnitude for both preferred'nd non-pre-
ferred flow but of opposite sign, the non-preferred Hydrodynamic
Torque factors are considerably less in magnitude than those
for preferred flow. See Figures 3 and 4.

,(4) All of the Hydrodynamic Torque factors (for both preferred and
non-preferred flow) decrease'ith increase in valve class. ex:
Hydrodynamic Torque factors for a 600 lb. valve are significantly
less than those for a 150 lb. valve. See Figures 3 and 4.

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

The total Trunnion Valve. Torque at some angular position (other than

opening or closing) is in actuality a sumnation of three separa.e torqu s,

stem packing torque, bearing friction torque and the Hydrodynamic Torque

discussed above. Except'or, small size valves (6" and 1ess), the stem

packing torque is a small percentage of the total valve torque. For large

sized valves, above approximately 45', the Hydrodynamic Torque is the major

component o the total valve torque, below 45'earing =riction torque be-

comes the major contributor. All three components must be considered inorder

to accurately evaluate a valve's performance.

Inorder to better understand the reason for Hydrodvnamic Torque occuring,

one must visualize the valve s disc as an airfoil. The Hydrodynamic Torque

generated at some angle is a composite of fluid flow lift and drag forces

acting over the disc's surface. The general formulas for lift and drag being:.





~ FD CDP AV' {Drag)

and FL
= CLP Av

2

2
(Lift)

Where: ~

'D 'i
P-
A-
V'.-

Drag and lift coefficients which are related to the
geometry of flow obs.ruction. (Disc)-
density of the fluid medium

projected or surface area of flow obstruction (Disc)
velocity of fluid medium

Bo h .he lift and drao forces are dependent upon the shape of the
valve disc, its crientatici tc the flow stream and the direction of fluisf

=flow. As the valve anole is decreased, or flow is reversed, both the
magni.ude and location of these forces shift causing a chanoe in the re-
sultant Torque. As the valve angle is further decreased the drag forces .

will increase while the lift forces will deteriate due to increased

turbulence and a breakdown of the flow stream along the downs ream side
of the valve disc. See Figures 5 and 6.'
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Inriovators in Flow Control

TECHNICAL BULLETIN NO. 1A
pperating torque vaiues
and Actuator sizing

JUNE 82

TORQUE VALUES TO OPEN AND SHUT

The Posi-Seal Trunnion Valve is a low torque valve

which normally reaches its highest torque when

opening. This torque value will vary with the seat

material and stem packing selected in addition to
the maximum operating differential pressure (hP)
across the valve.

Torque values to open and shut for standard
Posi Seal Trunnion Valves are listed in Tables 1, 2

~

~

and 3, and are denoted as T,, T,, and T,.
'T, and T, torque values are due to the stem
packing and seat material selected and are added
together to determine preload torque.

The static pressure torque factor T~ is the static
pressure torque per PSlbP. This factor (Ts) is
multiplied by the maximum operating bP or
maximum line pressure to obtain the torque
value due to pressure.

To obtain the maximum torque to open or shut
the T,, Tz, and Ts hP values are simply added
together.

EXAMPLE:

A. Requirement —What is the maximum opening
torque of a 12" Class 150 valve with teflon
chevron packing, a teflon seal ring with rubber
back.up ring and a maximum hP of 200 PSI:.

B. Solution —From Table 1

T, = (B) = 70 in. lbs.

T~ = (G) = 986 in. lbs.

T~ = 10.10 in. lbs. per PSIQP = 10.10 x 200 =

2020 in. lbs.

Total opening torque = T, + T, + (T3 x
PSIDP) = 70 + 986 + (10.10 x 200) = 3076
in.

lbs.'lthough

'the valve opening torque is normally the
highest operating torque used in actuator sizing, it
is often necessary with flowing liquids to check
for total hydrodynamic torque. Refer to Section I I

for data on calculating total hydrodynamic torque.
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I

vALVE
SIZE

A

TABLE I

C LASS 150 STANDAR G RATI NG

PRELOAD TORQUE =. T,

H

STATIC PRESSURE TORQUE
'ER PSI T3

316 M.S. REXNORD

\ ~

3lt
4IN

6I ~

Blt

10"
1 2I ~

14"
16"
18"
20"

302
338
454
529
680
756
832
907

1058
1210

28

31
42
49
63
70
77
84
98

112

227

254
340
397
510
567
624
680
794
907

122
218
510
902

1398
1972
2424
3164
3994
4914

73
131
306
541

839
1183
1454
1898
2396
2948

61

109
255
451
699
986

1212
1582
1997
2457

244
436

1020
1804
2796
3944
4848
6328
7988
9828

280
501

1173
2074
3215
4535
5575
7277
9186

11302

0.24
0.50
1'.56
3.23
6.44

10.10
1 3.66
1 9.44
28.64
40.28

,16
.33

1,04
2.15
4.29
6.73
911

1 2.96
19.09
26.85

24'
30f t

~ 36"
42"
4/I ~

54"
60"

1512
1814
2268
2419
2722
2722
3024
3326
3629

140
168
210
672
756
756
840
924

1008

1134
1361
1701
1814
2041
2041

2268
2495
2722

7564
11982
17426
23795
30864
39849
49280
59937
71355

4538
7189

10456
.14277
18518
23909
29568
35962
428 1.3

3782 15128
5991 23964
8713 34852

11897 47590
15432 61728
19924 79698
24640 98561
29969 119875
35677 142709

17397
.27558
40080
54728
70987
91653

113345
137856
164115

77.48
147.28
267.76

9 .00
569.00
734.70

1010
1351
1754

51.65
98.19

1 78.51

VALVE'IZE
A

CLASS 150 150PSI RATING
PRELOAD = T, + T~ STATIC PRESSURE TORQUE

PER PS! Ts

316 M.S. REXNORD
24"
30"
36tN

1210
1512
1663

112
140
154

907
1134
1247

7194 '316
12038 7223
17420 10452

3597
6019
8710

14388
24076
34840

16546
27687
40066

58.96
123.32
196.28

39.31
82.21

~ 130.85
42'
48"
541 ~

60"
66"
72IN

1966
2268
2268
2268
3024
3024

546
630
630
630,
840
840

1474
1701
1701

1701
2268
2268

23846
31069
39849
49484
59937
71661

14308
18642
23909
29691
35962
42997

11923
15535
19924
24742
29969
35830

47693
'62139
79698
98969

119875
143322

54847
71460
91653

113814
137856
164820

31 7.50
477.30
612.1 2

760.30
1228
1468

Valve torque (opening) = Tl + T~ + (T> x PSIQP)
Valve torque (closing, on-off service) = Tl + Tg +
(.5T3 x PSIQP)

Valve torque (closing, modulating service) = Tl + T2 +
(T~ x PSIDP)

When the operating DP used for actuator selection is
le s than the maximum line pressure, contact the

y for sizing torque.

NOTES:

T, (A) Asbestos jam packing
(B) Teflon Chevron packing
(C) Graphite jam packing

T, (E) Urethane seal ring with rubber back.up ring,
Metal seal ring 'with and without rubber back-
up ring, Kel F seal ring without rubber back.up
ring

(F) Teflon seal ring with Teflon back.up ring,
Tefzel seal ring with rubber back-up ring

(G) Teflon seal ring with rubber back-up ring
(H) Metal seal ring with Teflon insert and rubber

back up ring
(J) Metal seal ring with urethane, Tefzel, or Kel.F

insert and rubber back.up ring
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VALVE
SIZE

A

TABLE 2
CLASS 300 STD. RATING

PRELOAD TOR UE Tt T

H

STATIC PRESSURE TORQUE
PER PSI T3

316 M.S. REXNORD

~ ~ ~ ~ ~ ~

3lt

4lt
6lt
Qtt

~ ~

302

338
454
756

28

31
42
70

~ ~ ~

227

254
340
567

~ 0

~ ~ ~

122

218
510
750

~ ~ ~ ~ ~ ~ ~

73

131
306
450

~ ~

61

109
255
375

244

436
1020
1500

280

501
1173
1725

0.24

0.50
1.56
3.84

.16

.33
1.04
2.56

10"'2"

14"

907 84
1058 98
1210 112

680
794
907

1242
1722
2160,

745
1063
1296

621
886

1080

'2484 2857
3544 4076
4321 4968

7.64
12.70
1 7.71

5.99
847

11.81.

1
6tl

1
Btl

20"

24"
30"
36"

1361
1512
1814

2117
2722
3024

126
140
168

196
252
280

1021
1134
1361

1588
2041
2268

3164
3602
4534

7564
10764
16278

1898
2161
2720

4538
6458
9767

1582
1801
2267

3782
5382
8139

6328
7204
9068

15128
21528
32556

7277
8285

10428

17397
24757
37439

29.1'6
36.90
55.74

108.46
198.45
333.46

19.44
24.60
37.1 6

72.31
132.30
222.31

42tl
48'

3175
4234

294
392

2381
3175

23402 14041 11701
30383 . 18230 . 15192

46804
60766

53825
69881

503.30
871.40

Valve torque (openihg) = T, + T, + (T, x PSIDP)

Valve torque (closing, on.off service) = T, + T, +

(.5T, x PSIDP)

Valve torque (closing, modulating service) = T, + T, +

(T, x PSIQP)

When the operating hP used for actuator selection is

less than the maximum line pressure, contact the
factory for sizing torque.

NOTES:

T,'A) Asbestos'jam packing
(B) Tef!on Chevron packing
(C) Graphite jam packing

T2 (E) Urethane seal ring with rubber back-up ring,
Metal seal ring with and without rubber back.
up ring, Kel-F seal ring without rubber back.up
ring

(F) Teflon seal ring with Teflon back-up ring,
Tefzel seal ring with rubber back-up ring

(G) Teflon seal ring with rubber back.up ring
(H) Metal seal ring with Teflon insert and rubber

back-up ring
(J) Metal seal ring with urethane, Tefzel, or Kel.F

insert and rubber back-up ring
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V.ALVE
Sl ZE

A

TABLE 3
TORQUE VALUES (In. Lbs.)

Class 600 Posi Seal Trunnion Valves

PRELOAD TORQUE (T, + T~)

T2

E 316 M.S. REXNORD

STATICPRESSURE TORQUE
PER PSI Ts

3t ~

4t ~

6t ~

gee

10"
1
2ll

14"
1 6t ~

18"

342
454
529

907
1058
1361

1512
1814
2117

2419
2722

zz
OO
g I-
Cn <gO

CL

257
340
397

680
794

1021

1134
1361
1588

1814
, 2041

95
126
147

252
294
378

420
504
588

672
756

120
202
496

770
1234
1724

2078
2698
3532

4238
6422

72
121
298

462
750

1034

1247
1619
2119

2543
3853

z
4 0
«0 o
~ «O

~ (D

O~<o
I-
Oz

zz
OO
UJ

IJ ~co

<aCL

276
465

1141

1771
2838
3965

4779
6205
8124

9747
14770

0.27
0.63
1.77

4.73
8.85

15.89

21.29
33.17
50.64

69.4
118.4

.18

.42
1.18

3.15
5.9

10.59

14.19
22.1 1

33.76

46.27
78,93

Valve torque (opening) = T, + T, + (T, x PSlbP)

Valve torque (closing, on.off service) = Tt + Tz +
(.5T, x PSIDP)

Valve torque (closing, modulating service) = Tt '+ Tz +
(T3 x PSIQP)

When the operating hP used for actuator selection is
less than the maximum line pressure, contact the

~ factory for sizing torque.

NOTES:

T, (A) Asbestos jam packing
(8) Teflon Chevron packing —available on appli ~

cation
(C) Graphite jam packing
(D) Teflon jam packing

Tz (E) Metal seal ring with and without rubber back-
up ring, Kel-F ring without rubber back.up ring

(F) Tefzel seal ring with rubber back-up ring
(G) Not available on Class 600
(H) Metal seal ring with Teflon insert and rubber

back-up ring —available on application
(J) Metal seal ring with Tefzel, or Kel-F insert and

rubber back-up ring (urethane insert available
on application)
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TOTALVALVEOPERATING HYDRODYNAMIC
TORQUE

I

As previously stated the valve opening torque is

normally the highest operating torque used for
actuator sizing and selection. However, when
flowing liquids, it. is often necessary to calculate
the total valve operating hydrodynamic torque.

The location of the maximum valve operating
torque (total hydrodynamic torque) is a result of
the overall system operating parameters in addition
to the particular valve disc hydrodynamic torque
characteristics.

When the ratio of thru valve hP to total system
DP is high, generally above 25 percent, the maxi.
mum valve operating hydrodynamic torque will
occur at or about'he 70'o 80'isc open posi ~

tion. As this ratio decreases, the maximum valve
operating hydrodynamic torque will shift towards
the 0'hut position.

To allow for system operating variables it is recom.
mended that the maximum valve operating hydro-
dynamic torque (TH~) be calculated at both the
20'nd 80'isc open position.

The total valve operating hydrodynamic torque
(THT) is the, summation of three torque compo.
nents. These components are: stem packing torque
(T, ), stem bearing friction torque (static pressure
torque per PSIGP) and the disc hydrodynamic lift
and drag torque. Torque values T, and T, can

be'ound

in Tables 1 thru 3.

Extensive flow testing has shown that the disc
hydrodynamic lift and drag torque values are
dependent upon the direction of flow entering the
valve. With liquid flow entering the valve from the
stem side, with the seal retaining downstream, the
disc hydrodynamic lift and drag torque value (T4)
is positive to the full open position acting to return
the disc to the shut position. Liquid flow entering
the valve from the opposite direction, seal retaining
ring up stream, results in a torque value that .

remains positive, acting to return the disc tg the.
shut position, until about the 70'o 80'open
position. At this point the torque value becomes
negative acting to move the disc to the full open
position. With liquid flow in this direction the disc
hydrodynamic lift and drag torque values are
designated as T,. Also, test results have shown that
flowing liquids in this direction results in a positive
Ts value that is lower than the corresponding T,
value with flow in opposite direction.
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RETAINING RING DOWNSTREAM
'H,

= T, + (T36P) + (T4LP) G,

R ETA I N I N G R I N G UP ST 8 EAM

THT =

THT =

T l
T3

G, =

T, + (T3DP) + (TsDP) Gi
Total valve operating hydrodynamic torque,
in. lbs.

Packing torque, in. lbs. Tables 1, 2, and 3.

Stem bearing friction torque (static pres.

sure torque per PSIQP), in. lbs. Tables 1, 2,
and 3.

Disc hydrodynamic lift and drag torque, in.
lbs. Flow into valve with retaining ring
downstream.

Disc hydrodynamic lift and drag torque, in.
lbs. Flow into valve with retaining ring
upstream.
D ifferential pressure across valve, PS I.

Specific gravity of liquid at flowing condi ~

tions.

Density of liquid at flowing conditions
Density of water at standard conditions

y utilizing torque values T, and T, along with
the applicable disc hydrodynamic lift and drag

torque values T4 or Ts listed in Tables 4 thru 9,
the total valve operating hydrodynamic torque
TH, can be calculated as follows:

EXAMPLE:

A. Requirement —What is the total valve hydro-

dynamic torque of a 12" CLASS 150 Valve with
teflon chevron packing. flowing water into the

valve from the stem side (retaining ring down-

stream) with a calculated hP of 10PSI at the
70'isc

open position.

B. Solution-
THT = T, + (T3bP) + (T46 ) GE

THT = 70+ [10.10 (10)j + (692 (10)) 1.0

TH~ = 7091 in. lbs.

Where-
T, = 70in.lb
T3 = 10.10 in. lbs.

T4 = 692

G,= 1.0

NOTE:

When in doubt about the maximum total valve
hydrodynamic torque for a specific application, con-
tact Posi-Seal factory for assistance.
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TABLE 4

CLASS 150 STD RATING

page 7 of)2

VALVE

Seal Retaining Ring Downstream
Disc Hydrodynamic Lift 5 Drag Torque —T4

T4 VS. OPEN POSITION
SiZE

3II

4I ~

677

Bl~

10' 20'

~ ~ ~ ~

0

0
2

10

30'

~ \ ~ ~ ~

0

1'4
16

40'

8
30

50'

~ ~ ~ ~ ~

1

3
13
49

60'

27
100

70'2'1

185

80'

90'::::::I::::::::::::::-

6, 5

16 , 1368,'6
247 I '204

10"
12"
14PI

16"
1
Blt

20"
24lt
30"
36"

6
15
23
41
64
'99

. 214
462

1884

16
38
59

102
162
248

'36
1156
4710

26
60
94

164
259.
397

858
1850
7537

49
114.
177
307
486
746

1610
3469

14132

79
182
283
492
778

1193

2576
5551

22611

161
372
579

1005
1590
2437
5259

11334
46164

300
-692
1075
1876
2953
4526
9768

2>049
85734

399 ! 330
'20

l 761
1430 1182 I

2482 2052
3927 '245
6019 4974

12988 . 10734
27988, 23131

113998 . 94213
42"
48"
54"
60"
66"
72"

2281
3265
7388

11165
14942
22995

27913
37355

, 57488

44661
59768
91981

5704 9127
8164 13063

18471 29554

17114
24494
55414
8374t)

112066
172465

27383
39191
88662

133984
179306
275945

55908, 103829 I 138058 ; 114098 I

80016 I 148602 l '1.97592, 163299
'1020I 336180 l 447008 369428
'73552

j
508026 I 675506 558270

.'66084

I
679972 I 904005 747112:

563388 '046293 ,. 1391225 1149773
'LASS150 150 PSI RATING

24"
3Pt I

36"

255'57
1792

637
2144
4480

1020
3431
7168

1913
6433

13441

3061
10293

~ 21505

6251 1 11605 15437 1 12756
21016 i 39030 51897 I 42890 ;

43907 I 81542 I 108424 '9607
;'2"

48"
54II

3202
5412
7336

8007
13530
18341

12811
21648
29346

24021
40591
55025

38434
64946
88040

78469
132598
179749

145729 '93772 160142 I

246254
I

327437 270609
333820: 443871 . 366835

60"
66"
72"

14428
14942
30124

36072 57715
37355 59768
75310 120496

108216 173146
112066 '79306
225931 361490

353506
366084
738044

656512 872945 j 721442
679872 904005

)
747112 i

1370653 1822516 1 1506212
„'4

values = in. lbs. per PSIQP.

( ... All T4 values are positive acting to
3. 0 T~ values —(1.

shut valve.
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TABLE 5

CLASS 150 STD. RATING

page 8 of 12

Seal Retaining Ring Upstream
Disc Hydrodynamic Lift 5 Drag Torque —Ts

VALVE
Sl ZE 10'0'0'0'0'0's

'VS. DISC OPEN POSITION 70'0'0'
~ ~ ~

3ss
v ~

0
v ~

0
~ ~ v ~ ~ ~ ~ ~ ~ v

0 1
~ -5

4s ~

6se

See

0
2

10

1

5
18

3
13
46

4
19
69

0
-1
-4

-13
, -56(
-204

10"
12"
14"
16"
1

Sss

20"

3
7

11

20
32
49

6
15
23
41
64
99

13
30
47

82
129
198

16
38
59

102
162
248

.29
68

106

1S4
292
447

75
175
271

471
746

1144

112
258
402
697

1103
1691

-64
-99

-3245
-4974

-6 . -330
-15 I -761
-23 I '1182
-41 I -2052

24"
30"
36"
42s ~

48"
54se

107
231
942

1140
1632
3694

214
462

1884
2281
3265
7388

429
925

3768
4563
6531

14777

536
1156
4710
5704
8164

18471

966'081

8479
10268
14696
33248

2468
5320

21669
26242
37558
84968

3649
7864

32032
38793
55521

125605

-214
-462

-1884
-2281
-3265
-7388

-10734
-23131
-94213

-114098i
-163299,
-36942St

60"
66"
72"

5583 11165
7471 14942

11497 '2995
.,22330
29884
45990

27913
37355
57488

50244
67240

103479

128402
171835
264447

189812
254018
390922

—1 1 165 —558270j
-14942 -747112,
~-22995 -1149773:

CLASS 150 150 PSI RATING

24ss

30"
36"
42s ~

48s s

54ss

127
428
896

1601
2706
3668

255
857

1792
3202
5412
7336

510
1715
3584
6405

10824
14673

637
2144
4480
8007

13530
18341

1148 2934 4337
j

-255
3860 9864 14582; -857
8064 20609 > 30466 -1792

24354 62240
33015 84372

i 92007 -5412
i 124724 i -7336

14412, 36832 s. 54448 -3202

-12758"
-42890i
-89607

-16014 2i
-270609
-366835

60"
66"
72s ~

7214
7471

15062

14428
14942
30124

28857
29884
60248

36072
37355
75310

64929
67240

135559

165931 I 245290
171835 i 254018
346428 '12112

-14428
-14942
-30124

-721442
-747112

-15062 1i 2

Ts values = in. lbs. per PSlbP.

2. Except as noted, Ts values. are positive acting to
shut valve.

3. Negative (-) T, values act to move the disc to
they'ull

open (90') position.

4. 0Ts values~ (1.
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TABLE 7

CLASS 300 STD RATING

~ LOW

I

Seal Retaining Ring Upstream
Disc Hydrodynamic Lift S. Drag Torque —Ts

VALVE
SIZE 10'0'0'0 50'0's

VS DISC QPCN PQSITIQN

70'0'0'll

al l

6l l
, Bll

~ ~ ~

0

0"
0
0

0

0
2

.2

0

0
2
6

0

3
13
10

4
19

4

0
-1

-22

-5'13

-56
-68

10"
12"
14"

16"
1
Bll

20",

2gll
~%Oil

36"

42l ~

48ll

. 1

3
4

6
14
15

20
71

143

343
214

12
28
30

41
143

~ 287

686
429

6
14
19

24
57
61

83
286
574

1372
858

14
31

55
129

. 138

'87
'644 .
1292

3087„
1930

21
46
64

80
187
200

271
931

1867

4459
2788

24
53
74,

93
215
231

313
1074
2154

5145
3217

11
24
34

43
100
107

146
501

1005

2401
1501

-53
-117
-163

-204
-a7a
-508

-689
-2364
-4739

-11319
-7078

-162
-355
-495

-620
-1438
-1540

-2088
-7165

-14363

-34300
-21451

1. Ts values = in. lbs. per PSIQP.

2. Except as noted, T, values are positive acting to
shut valve.

3. Minus T, values are negative and act to move the
disc to the full open (90') position.

4. 0 T, values ~ ( 1.
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TABLE 8

CLASS 600 STD RATING

LOW

Seal Retaining Ring Downstream
Disc Hydrodynamic Lift& Drag Torque —T~

VALVE
SIZE 10'0'0'0'0'0'i VS. DISC OPEN POSITION

70'0'0'tl

4tl
6M

8"
10"
12"

14"
1 6t ~

1 Bl~

20se

24"
3

12

0
0
1

5
13
20

27
36
43

41
166

10
26
38

52
69
83

79
319

0
0
3

12
29
43

58
78
93

88
357

0
.0
6

19
48
71

96
128
153

146
587

27
67
99

133
178
214

203
818

0
0

13

44
107
158

213
284
341

324
1303

0
0

14

46
112
165

223
298
358

340
1367

0
0

13

43
105
154

208
279
334

'17
1278

1. T4 values in. lbs. per PSIb,P.

2. All T, values age positive acting to shut valve.

3. 0 T~ values ~ < l.
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TABLE 9

CLASS 600 STD RATING

~-L rQW

Seal Retaining Ring Upstream
Disc Hydrodynamic Lift 5 Drag Torque —Ts

VALVE
SIZE 10'0'0'0'0'0's VS'ISC OPEN POSITION

70'0'0'tl

4I ~

6II

0
0
0,

0
0
0

0
0
3

0
0
2

0
0
0

0
0

-6

. 0
0

-13

Blt
10"
1

Ptl

1
4II

16"
1
Bit

20"
24'

3
12

10
13
16

'15
63

3
9

13

18
25
30

28
115

8
21
30

41
55
66

63
255,

9
24
35

48
64
76

73'93,

9
22
32

43
58
70

66
268

-2
-6
-9

-12
-16
-20

-19
-76

-22
-55
-82

-110
-147
-177

-168
-677

-43
-105
-154

-208
-279
-334

-317
.-1278

1. T, values = in. lbs. per PSIQP.

2. Except as noted, T, values are positive acting to
shut valve.

3. Negative (-) T, values act to move the disc to tne
full open (90') position.

4. 0Ts values~ < l.

III. AERODYNAMIC TORQUE

Aerodynamic torque resulting from gaseous flow is
negligible compared to Hydrodynamic torque.
However, when in doubt concerning a specific
pplication (such as applications where flow is
nic) consult the factory.

IV. 'ACTUATOR SELECTION

Published torque values for Posi-Seal Trunnion
Valves include adequate safety factors and do not
require additional safety factors. However, when
sizing actuators for specific valve torque require-
ments, decrease the published actuator torques by
at least 10% to allow for a realistic safety factor
in actuator selection. When selecting fail safe
actuators, the torque output at the end of the
actuator spring stroke (ending torque) should be
used as the basis for actuator sale'ction. When the
operating hP used for actuator selection is less
than maximum line pressure, contact the factory
for sizing torque.
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