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Consumers Power Company to address specific NRC concerns as documented in

the April 12, 1982 draft of NUREG-0820 regarding eccentric loads and valve
functionability in small bore piping. Also summarized are Consumers Power
Company plans to perform additional analysis on control valve CV-3003

piping to more accurately assess pipe stress. It is the opinion of Conszumers
Power Company that this enclosure adequately responds to the above stated
NRC concerns.

The attached enclosure provides a summary of the actions taken to date by ‘
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CC Administrator, Region III, USNRC
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ENCLOSURE
CONSUMERS POWER COMPANY

PALISADES SEP TOPIC III-6

Evaluation Of Valve Operator Eccentric Loads And
Functionability In Small Bore Piping

This is a summary of the actions taken by Consumers Power Company to resolve
NRC concerns about valve operator eccentric loads and valve functionability
during seismic conditions in piping 2-inch and smaller.

A 1ist of all Q-listed, 2-inch and smaller air operated control valves and
motor operated valves was made up from the Palisades equipment data base.
This list was then reduced by eliminating valves in non-critical services and
valves without significant operator weight. Critical services were defined
to be: 1) valves forming part of the primary coolant system boundary, 2)
valves affecting the ability to maintain a stable shutdown condition (i.e.,
decay heat removal, reactivity control, primary coolant system inventory
control), 3) valves required for emergency core cooling system function and
4) valves required for containment isolation. The result was a total of

62 valves to be considered for evaluation of eccentric loads.

The majority of these valves are l-inch and 2-inch control valves and 2-inch
motor operated valves. There are also two 3/b-inch control valves and five
1/2-inch control valves on the list. The five 1/2-inch control valves are primary
coolant sample system valves.

The pipe stresses resulting from valve operator eccentric loads were evaluated
on a sample basis and by review of some of the work done under IE Bulletin
79-14. The piping systems associated with three 2-inch control valves and

one l-inch control valve were analyzed as part of the 79-14 work. In these
analyses the operators were modeled as eccentric masses and deadweight

thermal and seismic loadings were included. One of the three 2-inch control
valves (PCV-216L4) is installed with its operator in the horizontal position
and with a support on the operator itself. This is not typical of other
control valves at Palisades so no conclusions were drawn from the analysis

of this valve. The other two 2-inch control valves (CV-2130 and CV-2136) are
installed with their operators in the vertical position and with no supports
attached to the operators. Pipe span lengths from these valves to the

nearest supports are typical of other 2-inch control valves in the Palisades
Plant. The T9-1k analysis showed the piping to be acceptable without addition
of supports to the valve operators or any other modifications due to valve
operator eccentric loads. Similarly, the analysis of the piping to l-inch
control valve CV-2153 showed the piping stresses to be within FSAR limits
without the addition of any supports to the piping or the valve.

Analyses of three additional valves were performed to confirm that 2-inch motor
operated valves are adequately supported and to obtain more data on the piping
to air operated control valves. Calculation summaries are attached (see
Attachment #1). The analyses were done in accordance with FSAR requirements
considering pressure, deadweight and seismic loadings. The valves to be
analyzed were chosen based on piping spans between the valve and the nearest
supports. Maximum span lengths were chosen since this would likely result

in the highest pipe stresses. The results show that valve MO-3072 and CV-0438B
are supported adequately.
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Since MO-30T72 is of the same design as the other 2-inch motor operated valves,
all of these valves can be considered to be adequately supported. The analysis
of CV-0438B along,with the T9-14 analyses of the 2-inch control valves as discussed
above, demonstrates adequate support for the 2-inch air operated control valves.
The third analysis, on l-inch control valve CV-3003, was not completed because
of lack of information on piping support locations. A section of the piping
was modeled as unsupported because support locations were not known. As a
result the piping was overstressed. It is expected that the actual support
arrangement would result in stresses within allowable limits at the wvalve.

This piping is inaccessible during plant operation, so the actual support
locations have not been determined. During the next refueling outage, the
supports will be located and CV-3003 pipe stress will be determined. Any
overstress will be reported to the NRC.

In summary, analysis of seven Palisades piping systems containing 2-inch

motor operated valves and l-inch and 2-inch control valves has shown no

overstresses resulting from valve operator eccentric loads except in one

case where there was insufficient information on suppeort locations. These

analyses included limiting cases in terms of operator weights and piping |
span lengths. Based on these results, we believe that there is no pipe i
stress problem at Palisades associated with valve operator eccentric |
loads in small bore piping. |

The second NRC concern relative to eccentric loads in small bore piping is
valve functionability. In this regard, we are enclosing two analysis
reports (see Attachments 2 and 3) on stresses in l-inch and 2-inch control
valves due to seismic loadings. In both reports the seismic stresses are
quite low, indicating that valve function would not be impaired by accelera-
tions up to 3.0 g's. Based on these reports, we believe that air operated
control valves will function during and after a seismic event.

Although functionability of the 2-inch motor operated valves has not been
analyzed specifically for this SEP Topic, Consumers Power Company does not
expect that such valves will fail to function during a seismic event. This
expectation primarily results from the analyses performed on the l-inch

and 2-inch control valves. The results of such analyses provide an indication
of procurement and design practices which were generally employed during initial
construction and subsequent modification of the Plant. Any further function-
ability evaluation at this time is unwarranted since functionability as an

issue is being evaluated generically by the NRC as part of Unresolved Safety
Issue No. A-U46, Seismic Qualification of Equipment In Operating Plants. The
results of the NRC evaluation will be to establish an explicit set of guidelines
that could be used to judge the adequacy of the seismic qualification of mechanical
and electrical equipment at all operating plants (ie, equipment required to
safely shutdown the plant and equipment whose function is not required for

safe shutdown but whose failure could result in adverse conditions which might
impair shutdown functions) and to requalify equipment whose seismic gqualifi-
cation is found to be inadequate.
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‘ Bechtel Associates Professional Corporation

777 East Eisenhower Parkway
Ann Arbor, Michigan

Mail Address: P.O. Box 1000, Ann Arbor, Michigan 48106

September 16, 1982

Mr. A. K. Smith
Consumers Power Company
1945 West Parnall Road
Jackson, Michigan 49201

Consumers Power Company
: . Palisades Plant
TR T ToTT T s eI s o e CPCOZ'GWO_'.9561" T e e e e
’ - Bechtel Job 12447-060
| : ECCENTRIC PIPE LOADS IN
| : SMALL BORE (2" &
' . SMALLER) PIPING |
File: 0275 \
82-12447/060-07 |

Reference: AKR 11-82, dated July 29, 1982

‘ Dear Mr. Smith:

Consumers Power Company requested Bechtel to perform a computer
pipe stress analysis on three small bore (2" & smaller) piping
E systems as part of their SEP program with regard to eccentric
‘ loads .
‘ [

} Bechtel's analysis of stress packages (S/N) 318, (S/N) 337 &
(S/N) 320 included pressure, dead weight, and seismic effects

| only, in accordance with Appendix A of the FSAR. Computer

| program number ME10l was used in the performance of this

| ' request and the results are as follows:

| .

|

1. sS/N 318 Valve MO-3072 is determined to be supported
adequately to meet acceleration limits and stress
allowables in Appendix A of the FSAR. Valve
acceleration does not exceed 3g's. Pipe stresses
in the vicinity of the valve are acceptable based
on assumptions and valve data listed in the
calculation summary (attached) and walkdown
information related to piping configuration per
drawings 12447-033-SpP-FSK-CcC-7-2, 3, 4, 5, 6, & 7.
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Bechtel Associates Professional Corporation

Mr. Smith .,
September 16, 1982
Page =-2-

2. S/N 337 valve CV-0438B is adequately supported and
stresses meet FSAR allowables. Valve
acceleration is less than 3g's. Stresses in
vicinity of the valve are acceptable based on
assumptions and valve data listed in the
calculation summary (attached) and walkdown
information related to piping configuration p

the

er

---drawings--12447-033-SP-HCC-102-1-& SP-HBC-31-1. -

3. S/N 320 valve CV-3003 is located in a piping system which

involves ten isometrics. Additionally, a por
of the pipe was not verified during walkdown
because it was deemed inaccessible. - The mode
for this analysis includes only a portion of
ten isometrics (piping beyond the model limit
would not have a significant effect on pipe
stresses near Cv-3003), however, the model do

tion
1
the
s

es

include the piping which was not verified. The

piping not verified was assumed to be unsuppo
which is a conservative assumption. The
resulting analysis shows calculated stresses
the immediate area of the valve do not meet t
FSAR allowable stresses. We note that if the

rted

in
he

inaccessible portion of the piping is found to be

adequately supported, the stress levels are
expected to drop sufficiently in the area of
valve CV-3003 and associated piping to permit
acceptable condition without the need for any
modifications.

If you have any questions, please advise.

Very ktruly yours,

an

-

\

} / ' //‘/////A 7

«/PrOJect Englneer
TP/PKS/lah .

Enclosure
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CALCULATION SUMMARY COVER SHEET
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SUBJECT cHgllCAL. A0 VO ME cONTROy CHrp ir)e FILE NO.
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RECORD OF ISSUES

DESCRIPTION 8y DATE CHKD DATE ARSI, DATE
HMTIAL 2 e e g 1\ 2752 :__(5“4‘/ 5/-£’/é’.:f T | e

DI BIG]E

FINAL CALC x COMMI'I.TED PRELIMINARY DESIGN CALC Z

. .~ CALCULATION SUMMARY PREPARATION INSTRUCTIONS
1. ORIGINATOR RESPONSIBILITIES

a. Compilete all title blocks with the following informaticn: project, job number (include subjob), discipline. calculation
- number, revision, originator {include full name of all originators), date coriginated, total number of sheets compris-
ing the summary (enter on cover sheet only), and pagination of ail sheets excluding cover shest.

b. Compiete ail summary sheets appropriately to include all assumptions, methods used (e g.. computer program '
and revision, etc), design input, results, and conclusions.

c. Complete cover sheet revision block with revision, description, and originator's initials and date.

2. CHECKER RESPONSIBILITIES

a. Check the summary against the calculation to venfy completeness and adequacy. (Checker cannot be the
originator.)

b. Initiai and date all pageé including the cover sheet.

c. Initial and date.cover sheet revision block.
vy .

1 "3« ’F(E:WEW -AND APPROVAL

The discipline group supervisor or desigree reviews for completeness and initials and.dates the cover sﬁeet revi-
sion block to indicate concurrence.

Sy
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PROJECT: . P*LIS“D“ e l?LANT - ' ‘ ' " SHEET ;——(;F jé_.
. 1 /
| sos'no. __12847-000 PLANT DESIGN GROUP -
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. A+ PIPING STRESS ANALYSIS DATA a.. Safety-Related 0 Non Safcry Related 0J
1) Pipe Program — Revision HMeilo — 12 Preliminaﬁ J Final 0 s
2) Thermal Condition Analysed _____ Af/A — _ — E
3) Other Conditions: ‘ . - Weight K Seismic Inertia x| C
L ) Seismic Anchor Movement O  Dynamic/Transients 0 K
b. Piping Data ' 2" (Y2 1" LM A YA
L~
- 1) Piping Classification cc ce cc cc o HC “]
«*2)  Material Specification_ 021l TP3/l —»3/l> TP i | TP2/L e P e
. i /
3) Mod. of Elasticity (x108psi) | 29.2 29.2 |\ 29.2 | 29.212%.2 | 29.2| "]
j L~
4} Expansion Coef. (in/100 ft) — — S —_ — - V]
5) Expansion Coef. {mnil. in/in) . . _ = "—_ “
6] Pipe OD T {in} 2.371S5 /9 1 /.21 /OS’_ .Z"—L =2.3751.315 IK"
7) Pipe Nom. Wall Thickt(xisii 243} .28/} .25 218 A7 acdd| 133 M‘I/
. pel j
8) Operating Temp . (°F) (20 | /2o | (20 | [zo | /20 |izol o
9) Operating Pressure (P_SI)#' 2200 | 2200 | 2200 | 2200 | 2200 |i200]2200 -
10) Design Temperature (*F)| 250 | 2zso | 25 | 252 | 20 |zom|ze0| oo
11) Design Pressure (PSI) 27325 | 2735 ) 2735 | 2735 | 2735 {2735 5935 al
‘ 12) Pipe Weight (lbs/ft) TYdd | 4.959 | 2.844) 1.937 | 7. 304 |zl rerd A
13) Content Weight (1lbs/ft) | .97/ 08 | 220 | .ized | . 074 {#55’.377‘ A
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_1_6) Sc (PSI) - 18 700 | 1€ 700 V/ET700 | (€700 } /T 700 ,3705 w_’
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18) sy Sy (PSI) . 130000 | 30600 30000 | 300020 |200 00| 20000 '
c. INPUT SOURCE DOCUMENTS: N N B
1) Piping specifications cC : : : : |
2) Response Spectra Curve Identification_E£NUClopZ MEGOT P 3 /8. > ol
3) Piping Class Summary _ 5935-K-259 Rev 9 . i
4) Piping Class Sheets 5935-M-260- Rev 7 ]
&5),.,1p1ng Code USAS B31.1-67, USAS B31.7-69 & FSAR
A0 ~OTE). SR, & ID
re “7’§\P1ping Drawing
8) Modal Damping Factor _- _ - 0.5 % of critical da-iping
A 9) Reference Calculatlon Ne. 02310
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‘ CALCULATION SUMMARY PREPARATION INSTRUCTIONS
1. ORIGINATOR RESPONSIBILITIES

a. Complete all title biocks with the following information: project, job number (include subjob), discipline. calculation
number, revision, originator (include full name of all originators), date originated, total number of sheets compris-
" ing the summary (enter on cover sheet ¢nly), and pagination of all sheets excluding cover sheet.

b. Compiete all summary.sheets appropriatsly to include ail assumptions, methods used (e.g., computer program
and revision, etc), design input, resuits, and conclusions.

c. Completel cover sheet revision block with revision, description, and originator's initials and date.
2. CHECKER RESPONSIBILITIES

a. Check the summary against the calculation to verify completeness and adequacy. (Checker cannot be the
originator.)

* b. Initial and date all pages including the cover sheet.,

c. Initial and date cover sheet revision biock.

3. REVIEW AND APPROVAL

a. The discipline group supervisor or desigriee reviews for completeness and initials and dates the cover shest revi-
sion block to indicate concurrence.
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a. Complete all title blocks with the following information: project, job number (include subjob), discipline. calculation .
number, revision, originator (inciude full name of all originators), date originated, total number of sheets compris-
ing the summary (enter on cover sheet cnly), and pagination of all sheets excluding cover sheet.

b. Complete all summary sheets appropriately to include all assumptions, methods used (e g., computer program
and revision, etc), design input, results, and conclusions.
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FORM, 4Rl » 34 « 270 « VOGT ‘ ,
HENRY Vo ét MACHINE C

- ' P.0. Box 1918 Louisville, Ky. 40201
. 502-634-9411
..\ ENGINEERING DEPARTMENT
' : - . CRO 157907
COMPANY Bechtel Corporation JOBNO. 5935-M336—~AC
ADDRESS P. O. Box 3965, San Francisco, California

SUBJECT Seismic Analysis = Bechtel Ttem 15.1

sy G. A. Jolly DO0ATE Oct. 4, 1973 CHECKED BY Z/ /Q"-(éu/ pate /0~ 73

and associated. equipment; for operatidn.: . TheLtotaL weight of thel '
Fisher lcylinder operator| ig 73%#. The approxa.matei wélght ?ofl the P

el $
1 O S A _
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O ||'Bechtel Item 15.1 b
| 9ob Now—5935-M336-AC o
; ﬁ I T O l_ O - v
\:9 _EQUIPMENT'DESCRIPTION' N ;_l p : o I -
2 m — IVoqt valve per quL! M~48500 15 é. 2" - 600#_,qate Yalve made from
- D) carbon ‘steel (A181-Gr/2)' which dtilizesl a |Fishér Contrpl Type'
=

|473 =1-5spring: return, size 40 side mounted—tyilnder handwheel
ol
4

o' 2 | valve/opei'ator cumbf:.natif:m g 110%4 - . ; 3 |
> O b 1 A | R
. £ . i L - — . . -
. A ASSUMPTIONS AND PROCEDURES ‘ ; Lt 3 l~ f_l_mg_} i
| i H i ; ' . 1
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S I A T A
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: i run wu.th valve stem ver tlcal ; P N
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A : satlsfactPrlly durlng and after a 3g seismic load. A
s ————— E ‘l i —— r_._ x . e " : : : . [ .
. SRR ! FENNE. ‘ ! I .{)}\\Q\) RE{,OIr/ ?v\\ . N
T N N .
S e b e e b L ST INECIATICH G | i
R o | ] L[S oy e | g
: -: S A ___E__.._ - i e <_._t... ._.:4___? — RIS RN S E—" - - ... : | - e b
‘ e e R R | SEP24198 : L
: | | - 3 e | o
- —= Pt 1 e [ e arvis T : 3 : ;
R SR N U IO N O AR | | - | ; i SR
| ! , ‘ ] i |
! !-1 [ i i .' i I E._...l t N __! ) '




e R £
LS RE: A

o e

N
S SR I

'TT AINWS THROIGH PIoc FUANPFER AQE 17im ~0Ton:

®e e
FISHER CONTROLS CoM PAN Y

MARSHALLTOWN, IOWA 50158

AUTOMATIC CONTROL EQUIPMENT
SINCE 1880 )

September 27, 1973

"Seismic Certification for:
‘Agent Order: 50-2088

Customer Order:. C-=40934

Serial No. ~ Tag No.

5655387 - - CV=0437A :
5655388 - CV=0437B ]
5655389 CV-0438A

5655390 . = CV=0438B

Enclosed is the seismic calculations for a Size 40 Type 473-1~5
piston actuator. -The equipment is considered to be able to - -
withstand the specific seismic disturbance if the calculated stress
does not exceed 50% of the temnsile stress of cast iron and does not
exceed the stress at room temperature of the yoke locknut.

Yoke ' - Cast Iron, ASTM A48-Class 30
50% of the Tensile Stress = 15000 PSL

Yoke Locknut - Steei, ASTM A235 ~ Class A
Approximate Yield in Shear = 20000 PSI

Also enclosed is a seismic test of an Asco solenoid performed by the

Regearch Department.
levied on accessories.

Jéwf/

Dave Howells
Project Engineer

DH:dn

encl.

ven oAy AT IIL " eempange g18Y 784,010 THY Q1A cAn 1 ean

This is in compliance with the specifications.

sozzso::.
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' LENRY VOET . SEISMIC ANALYSIS DAVE HOWELLS
~ MACHINE CO. -

QUET- WL

AG;EI\JT‘ ORDG_E_ So—zo&&
CUSTOMER. oRDER T C-40934

L SERIAL MUMBE R S5 T1-300

SzE 40 TYPE 473-1-5 PISTOL ACTUATOR-

I. DETERMINATION OF RESULTANT STRESSES

VALVE INSTALLED \u A uora,\%ou-n&u. ™ PE. 2UN Wm-l ™S

VALVE SSTEM VERTICAL ‘ o
_ - '

.
F2

|
¥l

ul

TTITTTTTITTITT g e oF
. SECTION A=A
Fig 1 ‘

2

90250

.%./

N

c2 —
2

SECTION A-A

Flg 2
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HENRY VOGT SEISMIC Aum_vs\s" DA\/E‘; uowe,\.Ls 2
MACHINE CO. ~ | T

- TERM x
Cil ~ oistTapice mro NEUTRAL AKIS 1-4 TO oUTE.ZMG.::‘f FiBERL C’m\)

C2-DISTAN CE FROW. NEUTRAL AXIS 22 TO OU'TEKMOQ'T C\&EQ. QL-{L)
L =AcTUATOR ouTruT Force (b)) |

F{ —Fo2ce DU TO VESTICAL S2iSh I C AdCSLEraTIONn Qo) -
FR —-Force DUE TO HOIZONTAL SESMIC ALCELERZAETION Cll:s)

Gl - VERTICAL STISMIC ALLELERATION: Qq%)

G2 — UORIZONTAL STISMIC ACLEERATION (%'s)

LT = MOMET oF INERTIA AZOUT AX\S -1 (M%)

12 - MOMSIUT oF NNERTIA ABOUT AXI1S 22 (und)

L4 - DISTANCE FROM SECTION A-A TO cg OF ACTUATOR. ()

M —MOMELTARDUT <ECTION A~A DLE TO LATERIAL LOAD O AC\'UATOQ. Gun\
O1 -YOKE LEG STRESS DUE TO VERTICAL LOADS Cosx,) ' R
32 - TOTAL YOKE =G sTeess L

1 ;(c:\)w

= 3x7I 2870 W wgt of acstor
2= (@G2)W ' S

57\1% 23 7™

STRESS DU TO VERTICAL LOADS , , gvu:tc_t— e

Foi= SFXFA-W eHQsS when valve pug 1& ssated

A
oR-
2)¥S\= ;4 W — =hyosc when valve plog 'S open
< _ .

_ whew A w the crava ascticrial 2wa—of (4,9;.’2 .é/?a._
F-(AR do o )(PIsTOM AREA) = 100 X28.25 = 2825% =
‘ _ A ~
o
-~y

24

2825412 | \2\opol
2.4

S STRESS DUE TO VERTICAL LOAD™S = 245 PsIL

A%

BONDING STRESS DUL UORIZTONTAL SEISMIC LD ¢
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mgmmg o op 2L

I4 12 |

25 227
RES) o~ 374-

» .

o % K06
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SUMMARY OF STRESSES
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T e
' o - FISHER CONTROLS COMPANY ' Project 73ARR3

o R MARSHALLTOWN, IOWA
| ’ SR : ' pros 1529 |
" PAGE ! ' :
DATE 5-9-73
B vmmnon TEST OF ASCO SOLENOID VALVE

ITEM Solen01d Valve » " TYPE ; 3-¥Way Universal
. MANUFACTURER_ Automatic Switcnh Company DESIGN ) -
" - . SIZE 1/4% NPT . DWG ) : '
SPECIAL IDENTIFICATION, Catalog No. HT S50R107 - SN 958725 )
%% ST R0 (gl Qe2ynd 22 Tll st (PolZd 2 ATt Tl r AOAA il

. < 24 g4, .9 i'-/'. ¢ > L OO Nna ‘ % ;. AL LG LA : :‘l dtdeie dida oo

PURPOSEs Vibration tests were conducted to generate data for customers who require
seismic infomat:.on. .

. ' © . TEST PROCEDUREs See attached copy of Test Procedure. . '

The assembly was nipple mounted thru a bracket mounted to

TYPE OF MOUNTING:
the. shaker table.

ACCELERCEJEI‘ER LOCATION: ’l'he. accelerometer was mounted ‘on the shaker table.
RESULTSt DIRECTICN 1 - No Malfunction

DIRECTION 2 - No Malfunction

6042507

- DIRECTIN 3 - ‘N.o Malfunction

NOTE: See Data Sheets 1 and 2 for illustration of directions.

i CONCLUSIQNS AND RECOMMBNDATIONSs The ASCO Solenoid Valve performed satlsfactonl\,
o " " and meets or exceeds the specification outlined in the Test Procedure, _ ‘

ames M. Wilkinson
Research Department
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1.0. 1.410 1IN, ) ‘CaGa HFIGHT 11.120 INo .
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_ACTUATAR WGT. 165.230 (8S, NUTSIDE DIM, | 7.180 IN. |
PRE SS, 15.000 PST | INSIDF DIM, 5.750 IN, ) ;
NDIAPHRAGM APFA _ _ 178.C00 SOQ.IN. . C.G. HFIGHT . 19.000 IN. - e S |

‘CeG. HEIGHT 18.620 1IN, .

HUB 7.0, 2.500 IN. DESIGN STRESS INTENSITY 0
et L - . ..... BCNNFT D 60F 17500, PSI @ TEMP 17500. PSI - SR B

ATCFLERATION | e YO¥E 2 &0F 17500. PSI . . . e . S §
veRTICAL 3000 G. BOLT € 60F 25000, PSI @ TEMP 25000. PSI . . - . . .__._..._.. 7%
o - HORIZONTAL ___ [ 13.000. 6. . . NUT @ 6OF 20000, PSE . B §
NUT SHR AREA/IN. 4,585 SO.IN./IN, EXTELNAL MOMENT 0.0 19-LBS , ke
_ENGAGEMENT ___  0.440 [N, : FORCE. . 0.0 LBS. ., ... ______,“__”“m‘_.__"__‘ §

DIAME TER 2.250 "IN, PRESSURE Fp .~ 750.000 PSIG .. .. . 1 f

HANDWHEEL DIST. . 0.0 I[N, TEMPERATURE 550, DEG. F .. i . ‘r)ﬂ
- . - Sy e - —— ey ey b4
) [ 4
CUTPUT DATA , . | 103
R e em e e e . — . e e b L) X
55110. RS WM2 15161. ULas, MlNIMUM WaiL rchxNESS 0.313 N, L S - 8
52492, IN.-LBS ‘ . i 0Oz
BLLOWABLE . TOTAL FLANGE _ . _ ALLOWABLE _ . .;;J
STRESSES  26250. . PSI STRESSES SHT . 7658. PS1 STRESSES  52500. .. i
17500, #pS1 B STT ! 6430. PS1 52500. Caf
e 875004, PSIT . ’ CSFT 10731, PST__ .. ...... 52500. .
.. 17500, Ps1 T SHRT AVG | 9145, TpSI” 52500,
17500. PS1 _ . . SHTT AVG ; €994, PSI _. 52500, 'Psx
BLLOWABLE T TTOUAL FLANGE N . ALLOHABLE e -
STRESSFS .- 26250. PSI .. .STRFSSES SHT  .12300.  PST ~ STRESSES ~ §2500. TPSK
) . 17500.  PS1 s .. - STT 10907,  pS1 ‘52500, PSSt
e ARTS006 RSV v sRT 218202 PSY . ... .. _ .52500.; ypsl”
..17500, PSI - . " " SHRT AVG ~.16251. 'PSQ ... . 52500, :
w17soo._“9§1 SHTT AVG 11603, Ps! 52500, i:
'ALLFNABLE ICTAL BDLT oy ' "ALLOWABLE -
srarss _"25900._“y51 STRESS__ _, SBT . | 7503, . vsx .STRESS
- e .. i TOTAL YOKE . A .- _TACUowABLE .
. - .. .STRESS . SYT i 2134, PSI.. . STRESS .- 17500,
I . ToTAL Wt __ALLOWABLE, - ..
. STRESS  NUTT " 2211. Psl v STRESS - zoooor
3 i“ S 1, ,
2 ' "




CRK ORDER N .F88268-201

SIZF . 4.00INCH  TYPF
~ BODY GSKT 0.D. 6.440 1IN,
1.0, 5.65C 1IN
M FACTOR 3,020
a Y FACTOR 4500.00C
- SEAT GSKT 0.D. 5.62C 1IN,
© 1.D. 4.620 1IN,
M FACTOR 3.000
Y FACTHiR 4502.000 .
FLANGE 0.0D. 9.620 1IN,
1.0. 1.250 1IN,
BoCe 7.88C _IN.
THICKNESS 1.593 1IN,
BOLT SIZE 0.875 1IN,
QUART ITY . 8.000 _
_ VALVE 80ODY 1D. 4.000 _IN.
’ HANGC WHEEL NO. 200
_ WMl 38392, LBS. . W
MOl 61715, IN.-LBS M(C2
NORMAL FLANGE )
STRESSES SH ST17. PSl
- OPERATING ST 8208. PSI,
SR 8420, PSIT.
SHR AVG 7998. PS}-
o SHT AVG 6993. °PSI
NORMAL FLANGE ST e
STRESSES SH ~ -5529, eS1
- GASKET ST 7856. PSI,
SR _ .8058.
SHR avG 6794. 051
SHT AVG 6692+ PSI
NORMAL BOLT -
STRESS , . " SB ... 10622«

€0101701-8-22-73

PST

PS1

MASONEJLAN TNTERNATICMAL
SFISMIC CALCULATIONS

40311 RATING  €0C LBS.  ACTUATCR 18.5P DESIGN PRESSURE 7150. PSIG
. . INPUT DATA L . o T
BONNET ACTUATOR WGT, 260,000 LBS.
£ : WINTH DIM. . 4.500 IN. -
ACTUATNDR | WGTe ,305.000 LABS. CUTSIDE DIM, T.870 1IN v
PRESS. 13.000 PS1 INSIDE DIM. 6.120 IN. .
NIAPHRAGM AREA 276.000. SQ.IN. C.G. HEIGHT _ = 16,000 IN. |
C.G. HEJIGHT 17.380 (IN.
HUB 0.D. 3,000 KM. - DESIFN STRESS INTENSITY ! ‘.
. . P CBONNtT 3 60F _ 17500. PSI @ TEMP 17500. PSI __
ACCELERATION i YOKE &8 60F 17500. PS!? . L. .
VERTICAL 3.000 G. BOLT 2 60F '25000. PS! @ TEMP 25000. PSI
. .. HORIZONYAL ___ __3.000 G. _ NUT 3 60F __20000. PSL .
MUT SHR AREA/IN. 7.302 SO.IN./IN. EXTERNAL MOMENT 0.0  IN-LBS
. ENGAGEMENT _.0.625 IN. i FORCE __ 0.0 - :LBS.;
- DIAMETER 3.312 IN. PRFSSURE FD. - 750.000 PSIG
HANDWHEEL DIST, 0.0 In. I VEMPERATURE _ 555. DEG. F '~
. CUTPUT DATA . )
64376, LBS WM2 34574, 1BS. MXN!MUH WAL THICKNESS 0.375 IN, |
59065. IN.-LBS : : _ . i
ALLOWABLE _ Co . T0TAL FLANGE . . . ALLOWABLE Lo
STRESSES  26250. PSJ STPFSSFS SHT "“13183. PSI STRESSES ~ 52500. _ #SI
S 17500.  PSI. . STT} 12056, PSI . . . - i 52500, PSI .
... 17500, _PSV . SRT  .12367. PSE_ " i -52500. PSI
17570. PSL | SHRT AVG  12775. PS1 S  52500._ PSI
) .+ . 17500. PSI’ © SHTT avG 12620,  PS1 - "62500. PS1
BLLOWABLF, .7 ¢ - .. TOTAL FLANGE. '. ‘QLLOHABLI e R L ]
° STRESSES 26250, PSY srnessss SHTL 120350 PSl ~ T STRESSES 52500, "PSIT
¢ 17500, - PSY STT  11704.° 'PST 1 .. 52500, PSI . -
el 17500. PSY SRT, 12005. -PST - '~ 52500, _PS1
j T717500. PSlt suar AVG, 12470, TPSTT T'62500. . PS8l
i . 17%00. PsSt , . SHTT, AVG 12320.  PSI o 52500.  PS! -
o o e s . .'.._: ey .", oo "‘-' t s =
CALLOWABLE . ' S TOTAL BOLY - ALLnuAaLF. ! PRI
_STRFSS_ 25000, _PSL. - STRESS s .o STRESS, - Psl.
T ,JOTAL YOKE [° ALLDHABLE ;- -
i : . srnsss_ STRESS %,
IpTAl NUT "ALLOWABLE
STRESS |






