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REQUALIFICATION CERTIFICATION
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REVISIOI\{& 1.1

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

REQUALIFICATION CERTIFICATE
WNP.____2 :

QID# 361106 /N

componenT No; CSP-V-3, CSpP-V-4, CSP-V-5, CSP-V-6, CSP-V-9, CEP-V-3A & CEP-V-43

comMpoNENT DrscrirTion: 24 Cylinder Operated Butterfly Valves

BIF . MODKL NO:

A-206765

MANUPACTURKR:
EQUIPMENT CLASSIFICATION: X]acrive []wumv¢

SEISMIC QUALIFICATION REPORT REFERINC:
Cygna Report 0t.01/F, QID 361106

"24" Cylinder-Operated Butterfly Valve"

Remove A-307 Ear Bolts and replace w1th A-325.,

Reauired action: 1)

2) Reinforce valve ear group with %" shear plates

to qualify air operators for required fatidue 3

cycles.

THE CURRENT NRC SEISMIC AND SENEROMLENEN, CRITERIA;

1. IREK STANCARDS 344 (1973)
2. USNRC REQGULATORY GUIRKS 1.92, 1.100
4

3. STANDARD REVIEW PLANS 3.9.2, 3,10, 0060

LOADS.

WHEN SUBJECTED TO THR PLANT SPECIFIC VISRATORY

THE ABOVE SKISMIC ANDSNNIGERENGIRG, QUALIFICATION REPORTS HAVE BXEN REXVALUATED IN ACCORDANCE WITH

THE ABQVE COMPONENT HAS SLEN FQUNDO ACCEPTABLE FOR PERPFORMING ITS INTINDID SAFETY R!LAT!D FUNCTION

1} M ///4 /&3

hs roww 111153
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REVISION/A 2.1

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

T e Qualification Summary of Equipment
| QID: 361106

. ' Real. No.
1.  PLANT NAME: WNP-2 TYPE .
PR
le NSSS: GE 2. A/E: Burns £ _Roe swR 5, Mark TT
. cowonent nawe: 24" Cyl.Oper. Butterfly Valvecowonent No.CSB=V=3.4.5,6. &9\
_— CEP-V-3A & 4A )

1. SCOPE: [] wsss f] eop

2. MODEL NwMBER: . A=206765 QUANTITY: T

3. vEnooR: ..BIE ' ,
4. IF THE COMPONENT IS A CABINET OR PANEL, NAME AND MODEL NO. OF THE DEVICES INCLUDED:
N/A ‘ .

s, PHYSICAL DESCRIPTION: a. AaPpearance: Butterfly Valve wifth 8" Cvl Operatok

A
G . b, DIMENSIONS: _24". nominal diameters

e WEIGHT: > 8474 - Valve Assv; 6764 - Operator & bracket

6. LCCATION: EuiLDING: . Reactor
ELEVATION: . Maximum elevation: 495' (CSP-V-3A & 43) A

7. FIELD MOUNTING CONDITIONS: K] eoLr (ro. SI1ZE )

(] wewo (Lewemn _

|

8. 8. SYSTEM IN WHICH LOCATED: Containment Supply Purge Systems

b. FUNCTIONAL DESCRIPTION: Prim:in:y Cc.)ntaimneni‘: isolation, pz.:evention
of the release of radiocactive material to the environment.
c. 1S THE EQUIPMENT REQUIRED FOR: D HOT STANCBY D COLD SHUTDOAN

E'] BOTH [] wermier

9. PERTINENT REFERENCE DESIGN SPECIFICATION: WRRSS Spec. 2808-68

111, IS _EQUIFMENT AVAILABLE FOR INSPECTION IN THE PLANT: [res [

PAGE 1| OF S
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REVISIONA 2.2

Qualification Summary of Equipment (Continued)
QID$ 361106

1V,

Y.

v

Ref. No.
EQUIFMENT QUALIFICATION METHOD:
[] vest ANALYS!S [[] cousINATION OF TEST & ANALYSIS
QUALIFICATION REPORT: 24" Cvlinder-Operated Butterfly Valve*
(NO., TITLE & DATE): OT.01.F, Revision 3; June, 1983 . 15
COMPANY THAT PREPARED REPORT: .Cydna Energy Services
COMPANY THAT REVIEWED REPORT: Washington P‘ublic Power Supply Systems
*Plus original valve analysis 3,4
VIBRATION INPUT:
1. LOADS CONSIDERED: a. [ | SEISMIC ONLY SN
b. [ ] HrorooYNAMIC O:NLY-
e [3] coMBINATON OF (a) AND (b) .
2. METHOD OF COMBINING RRS: [ | Assowute st [ srss [ ] OTHER (SPECIFY)
5 REQUIRED RESPONSE SPECTRA (ATTACH 12}18 capns): Section'5.1 of OID 361106 i
4. - DAMPING CORRESPONDING TO RsS: [ ] o088 — E] SSE
5. REQUIRED ACCELERATION IN EACH DIRECTION: |:| ZPA & ;)THER (sPECIFY) Section 5.5 ‘A 15
e s/s = _Attached /B = Y =
sse s/s= _Attached = gp. 7 Ve

6. | WERE FATIGUE EFFECTS OR OTHER VIBRATION LOADS CONSIDERED?

e Qe e o

=

IF YES, DESCRIBE LOADS CONSIDERED AND HOW THEY. WERE TREATED IN OVERALL QUALIFICATION PROGRAM:

The” calculated stress ranges were compared to the

'AIéC allowables. as-the structures analvzed were not

part of the pressure boundary.

NOYE: IF MORE THAN ONE REPORT, COMPLETE 1TEMS 1V THROUGH V11 FOR EACH REPORT

. ] .- PAGE 2 OF S

-






Qualification Summary of Equipment (Continued)

. QID: 361106
. Ref. No.
Vi. 1F QUALIFICATION BY TEST, THEN COMPLETEM: N/A
|.|:] SINGLE FREQUENCY D MULT I-FREQUENCY E] RANDOM
2.[ ] sineLe axis [ meri-axis [] sine eear O
3. NO, OF QUALIFICATION TESTS: OBE SSE OTHER (SPECIFY)

4. FREQUENCY RANGE:
%« NATURAL FREQUENCIES IN EACH OIRECTICN (SIDE'/SIDEV. FRONT/BACK, YERTICAL):

S/S = . F/8 = > Y m

6. METHOD OF DETERMINING NATLRAL FREQUENCIES:

] we test ] wsiurest © [] anaursis
]

7. TRS ENVELOPING RRS USING MILTI-FREQUENCY TEST: [ | YES (ATTACH TRS & RRS GRAPHS) []

.

8. INPUT g-LEVEL TEST: CBE §/S = F/B = Vs

. }
SSE S/S = F/8 = Y=

9. LABORATORY MOUNTING:

[] eoLr o, y O

10. FUNCTIONAL OPERABILITY vertFiep: [ ] ves [] o  [[] ot apuicasLe

.

» SIZE y  [] wewo cenem

11« TEST REULTS INCLUDING MODIFICATIONS MADE:

12. OTHER TEST PERFORMED (SUCH AS AGING OR FRAGILITY TEST, INCLUDING RESULTS):
)

SNOTE: IF QUALIFICATION BY A COMBINTATION OF TEST AND ANALYSIS, ALSO COMPLETE ITEM VI,

PAGE 3 OF 5




Qualification Summary of Equipment (Continued)

QID# 361106

e

L3

IF_QUALIFICATION BY ANALYSIS, THEN COMPLETE:

1. METHOD O.F ANALYSIS:

D‘ STATIC ANALYSIS EQUIVALENT STATIC ANALYSIS

D DYNAMIC ANALYSIS D TIME-HISTORY D RESPONSE SPECTRWM
2. NATURAL FREQUENCIES [N EACH DIRECTION (SIDE/SIDE, FRONT/BACK, VERTICAL):

s/s = 10.81 Hz rmn _26.1 Hz y. 5100

—

3. MODEL TYPE:

I:] 0 D 20 [:[ 1D D FINITE ELEMENT m BEAM D CLOSED FORM SOLUTION |

" 4.[ ] coeurer copes:

FREQUENCY RANGE AND NO, OF MODES CONSIDERED:

HAND CALCULATIONS
: OTHER
5." METHOD OF COMBINING DYNAMIC RESPONSES: [ | ABSOULTE s [y.] sRss [T] (speciFy)

6. DAMPING: 0BE —______ SSE BASIS FOR THE DAMPING USED: N/AX

7. SUPPORT CONSIDERATIONS IN THE MODEL: pipe-mounted

. 8« CRITICAL STRUCTURAL ELEMENTS: GOVERNING LOAD
OR RESPONSE SEISMIC TOTAL STRESS
A. IDENTIFICATION LOCATION COMBINAT I ON STRESS STRESS ALLOAABLE '

Valve Ears CSP-V-3&4 pipe-axial 15743 19538 26880 (PS[L)
...Ear Bolts _CSP-V-3&4 pipe-normal 15777 18382 66000 (PS[)
Drive Rod CSP-V-4 .xod-normal 8543 33019 86400 (PS|I) &
Ear Bolts CSP~-V-6 pipe-normal 57543 58884 66000 (PSI)

T S e MAXIMWM ALLOWABLE
B. MAX. CRITICAL DEFLECTION TO ASSURE
DEFLECTION LOCATION FUNCT IONAL_OPERABILITY
<o0.01" ,. Valve disk: radial approx 1/8" radial
deflection clearance )

Coupured STRESSES ALe LASED Ov ACCELECATONS THAT
DIFEEL SUGHTLY Foe THE rEources (Secnon Si5) VALUES. See
CALLULATION For D1SCusSIon]

Ref. No.

Prkamms mav

-

PAGE 4 OF 5
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' Revision 4 2.5

Qualification Summary of Equipment (Continued)
40ID 361106

Viil, REFERENCES

1. BIF Drawings:

D-207110-E, D-207110-G, (Valve Data Sheets)
A-206767,18", 24" & 30" Butterfly Valve - General

C-26096,"Certified Dimension for Model A-83-B Cylindex"

2. WPPSS Unit 2 Drawings:

'csp-807-81.08 Containment Purge Air Supply
CsSP-809-1.2 Suppression ‘Pool" Vacuum Breaker
: CEP-625-3.4 From Reactor Nozzle X-67 to SGT-Fu-lA, 1B
Q | CEP-625-1.2 From Reactor Nozzle X-67 to SGT-Fu-1A, 1B

D.220-0310 Support and Erection Isometric-IR64
. (Johnson Controls)

3. BIF Report TR- 27234 and TR-27235, "Dynamic Torque Calculation of
Butterfly Valve; Sizes 24 and 30 inch", dated November 10, 1982. -

4. Report #TR-74-7 by McPherson Assoc., Inc., "De51gn & Seismic ’
Analysis 24" Cylinder operated Butterfly Valve." (Rev. 1) 1/5/76.

5. WPPSS letter to Cygna Energy Services, GE-02-RWH-018, 12/17/82.

{ !
—-v-\Jh L i5(8%

Z>> hsq Vranwn 11=1-93
REFERENCES CONTINUED ON PAGE 2.6’

| %
‘Q Completed By

Kkg'((ak«ow?\é\ /AWZ?M 4AZ6? Date 5/;4/@3
Raviewed 8y }u é @’a/‘,&/ . ‘;{(1%“‘;”‘{‘ 4alss Dato 5//6/65

- v Page 5 of 5
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Calculation
Sheet

Project

Washington Public Power Supply System

Prepared By

7uFernandezw 5/27/83

Subject

Equipment Se:.sm:.c/Hydrodynam:.c Requal. Checked By: 5 /CC.._)’ Py

'5/ 27/25

System

Job No. File NO

CSP & CEP 82044 OT.0l1l.F

~Amnatysia No.
QID 361106 2 2.6

Rev. No. . Sheet No.

A -

SECTION 4.4

£\ 203 / /25

&/ 9/53

REFERENCES (CONTINUED) :

6.

10.

11.

12.

13.

14.
15.

Cygna Energy Services Communications Report, R. Ricappito,
BIF Valve, and J. Rakowski, CES, "BIF Valve Dimensions",
2/11/83. ’

Cygna Energy Services, Project Manual Design Crlterla,
DC~-1, Rev. 1, November, 1982.

"Cygna Energy Services, Equipment Qualification Walkdown

Verlflcatlon Forms, Revision 1, dated 1/5/83.

WPPSS, WNP-2 Safety Related Mechanical Equlpment List .
Summary Sheets, dated 2/10/83.

"AISC Manual of Steel Construction", American Institute
of Steel Construction, 8th Edition, 1980. -

Preliminary Transfer of Final Burns & Roe Piping Loads .
for CSP—V-l 2,3,4,5,6 and CEP-V-3A&42A, received 4/13/83.

Cygna Energy Services, "Equlpment Seismic and Hydrodynamic
Requalification of 30" Cylinder Operated Butterfly-‘Valves
for CspP-v-1, & 2, and CEP-V-1A, & 2A," File No. 0S.0l.F,

QID No. 361104, Revision 1, June, 1983. « ——— e

Cygna Energy Services, "Equipment Seismic and Hydrodynamic
Requalification for 8", 10" and 12" Bore Air Cyllnder
Operators," File No. 1P 01.F, QID No. 018001, Revision 0,
May, 1983.

USNRC, "Standard Review Plan, NUREG-0800"

Cygna Energy Services, "Equipment Seismic and Hydrodynamic
Requalification of 24" Cylinder Operated Butterfly Valves
for CSP-V—3,4’5,6, &‘9 and CEP-V-3A & 4A'" File NO. OT.OI.F,
QID No. 361106, Revision 3, June, 1983.

1006 00
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CYCNA Sheet
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roject ; = ’
Project L\IPP S 5_ Eaur DA ET QUALI#ICA 7i0n] Prepared By: | LA V (A ,jC/ Date i /Z 2/as

-—

bie . Checked B Date

P 2a " Burree sy VALJES 2 M——M&
System QS Dé eeﬁ Job No. dlodd Fite No. POIE
Analysis No. 3(0//0 é Rev. No. Z Sheet No. 3(4”0(4 |

EN /»fa%s é/f%
Summaey IABLE f. | 2 M 1 o3
7454\ s WW-9D
24" Jawe requwed G- LEJELS

Ceaucren Qonp T:ord) '
Acceresarions (G's)

EAN | dpe| A | 20 Rene] X y | = S marmeston | A
ePv-3 | Y |Fle | 4o | ocew| 299 l 3276 | A
epv-4 iy \Fle| a7 | 290 | 71 44 | A
CShV-S - Y |Flo| 27| 266 | 344! s4z | 4

CCSPV-G Y | Flo| 480 133 | 333 | s.6S A
CSPY-9; Y | flo| 490’ z.57 73 | 267 A #£%
cepd3pnl ¥ | gle| 49s'| 457 | ,.za,l 0.90 A
CePVighr Y | efe] 433'] 225 | 124 0.59 A

Evesianoy Lser
X Y -7 X Y Z

ChY).3 | 2.48 2609 | 362 1.73 . 60| 0.90

ASAY-4 | 2.8 27 | e Vg 120 | .50

crys | z.ao | 269 | 5232 | 097 | 4o | (U
e3R-b | 1137 2/86 | 383 | 2.9 309 | 1.48
CEAV-24 4.54 0.81 | 074 1.20 074 -| 6.S1
CED.V-4A| 3.66 0.93 | 073 rLes | 0.69 | 0.5/

NOTE! AROVC ALLCLERSA710: ]S WIEAE 3ETAmICD »THIN TLANMITTAL '\-CH’JE-»J""/
7o AAPM’M«JG) 57 LAY csT Burns +Asc. Pu—m)/ EESPIILT A Jn_,m.
"?.‘..-l J :"' ,Il}cof— - e "j’ \’,, "// A‘}:: . -:",-— -t e LN .: T:"’ P

*‘)&-7.' v:p“/‘ ’ HevlC)erd | AslD ,DAA'J/OLI" AGC€LG/¢q:/0ﬂJ e 7 CL/—«/-/[-L/':-Q'-c'_

‘o8 ce

&Qweco ACCCLERITIDNS Cﬁserxo«/ 5") MAY V4RY SeicdTly Rof r.qus'
VALUES FPREIEITED 1N 7#1S THSLE., Larer 70 Suears hhB.63— 67 e OI1SUSS/ewy
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% ' Calculation
22497y Fad Cover

R ' Sheet

Project é Job No. 82044

Equipment Seismic & Hydrodynamic Requalificatiod® N OT.O1/F

Client Calc. SetNo. 7

Washington Public Power Supply System No. of Sheets o o

Subject

Seismic Qualificationrof 24" Cylinder Operated Butterfly Valves
QID 361106, EPN #CSP-V-3,4,5,6 & 9, and CEP-V-3A & 4A .

Statement of Problem

The equipment qualification was performed based on calculations using
valve and operator response g-levels transmitted by the A/E, (Final
piping loads dated 3/31/83 ¢ 4/13/s3

Sources of Data

See sheets 4.3.67 and 4.3. 64

Sources of Formulae & Refersences

See sheets .4.3.67 and 4.3. 63

1003.00

Remarks
None
Originators Checkers Distribution .| Revision No. e
J. Rakowski - D. S'earle WDPSS~2 Supersedes Calculation Set No.
. cq” Revision 3 .
M. Kuntz L. Kaner Project File-1 ®
A By: 3
M. Scott LC Fernande? PD'OVW% ?m
a | 7 6/9/52
D- OEARLE TQ:G‘ MNL‘”"J % 'M_I}\u';./ Hst)ssy
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Project °  Prepared By: Nate
Subject Checked By: Date
System Job No. File No.
Analysis No. Rev. No. Sheet No.

4.1
4.2
4.3
4.3.1
4.3.2
4.4

CONTENTS
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System Job No. File No.

Analysis No. Rev. No. " Sheet No. iy

SECTION 4.1

CONCLUSIONS
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Calculation

CYONA Sheet
T ' . .
Project WPPSS _Equipment Seism P d B Date
rolect & drodygamgc Requalgficatlon P 2 wzj:fgf} 6/9/83
Subj ] Checked 8 Date
ubiect pIF Valves/Miller Operators eeke ylﬁ&?ﬁ’ ? .6/9/83
System - ‘ Job No. FileMo.

CEP & CSP 82044 1T7.01.F
Analysis No, *© Rev. No. Sheet No.

361106 - 3 4.1.1
CONCLUSIONS

Seven 24-inch BIF Butterfly valves with Miller Air Products
cylinder operators have been analyzed for structural
integrity and operability for the plant specific- seismic
— and hydrodynamic piping loads transmitted -from Burns and
Roe. These .piping loads are in the form of air operator
response G-levels (Section 5.5, dated March 31, 1983).

The valves will be qualified after incorporating the
follow;ng modifications:

'1) Remove the existing operator bracket attach-
ment bolts (A-307) and replace with an A-325
or A-490 bolt. )

2) ' Reinforce the operator support ears with the
" addition of shear plates as shown on page
4.3-48 or 4.3-54 of 361106, Rev. 3 (this report).

N‘——\







= . Calculation
CYGNA : Sheet
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Project Prepared By: Datq
Subject Checked By: Date
. System Job No. ‘FHeNm
Analysis No. Rev. No. Sheet No. =

SECTION 4.2

SUMMARY OF RESULTS







Calculation

CYOGNA " . Sheet
‘IED T
o k Q (o}
Project ~WPPSS MECHANICAL EQ Prepared By: )g:& - mgyzt%#z
Subj Checked By: Date ' v
WISt 24" Butterfly Valves Ebrande afsolas
System Job No. File No. '
CSP & CEP 82044 OT.01.F
Analysis No. Rev. No. Sheet No. - -
361106 N 361106 k2~

SUMMARY OF RESULTS

Parametric data for the seven subject valves in
this report is given in Table 1.1. Results ‘of

the requalification analyses, which include a
comparison of calculated stresses to the allowables.
are given in Table 1.2, Allowable
stresses for the various material types are given
in Table 1.3.

0y
:

1008.00






Calculation

14 . Sheet

TR

: T o
Proleet, PSS - CQUI/)A/IEAJT&UAL/ﬁICA Tionl P \///’éé/Lz eteglza fas -
Sub'ect Checked By: Date

" 24" Burreesey VALJES b7k S
System ch; 86}3 Job No. 5204-4. File No. n’P-Ol =

Rev. No. Sheet No.

Analysis No. 3 é / / 0 é

Z

E_P/\/

]

5 RUi1Dly —F.2.-2
éwmt; [ad3
6
\?UMMA&\/ IABLE . ’ M 1 6/03

24" Jawe dequwesr G- LEJELS
Cengeres Qonpiriond)

Accerecarions (G's)

C\HMm N \--83

EOWWPLUENT

! peal FA | EL Renel T X Y = CLASS\FICATION
s - \
€32 -3 i Y |{Efe | <a sl | 299 3.76 A
CShv-4 1y | Fle | 475 | zie | 3./7 419 A
CSh/-STi Y | efo]| 478’ | 296 | 3441 s42 A
esPV-G ' Y | Flo| 468" 131 | 333 | s.6S A
spy-9 Y | elol g0l zs7 9% | 267 A H&x
eepl3ps Y | gl 493 4s .20 0.90 A
cepvigh Y | sle] €33 225 | r2g | 0.89 A
Erepteney LseT
X i z X Y Z
Csay.2 L 2.48 209 | 3.624{ 173 . 60| 0.96¢
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ALLOWABLE STRESSES

Since operability is required, the stresses for the
faulted condition will be kept below yield*. The

* table below is based on AISC criteria and the yield

stresses at temperature (340°F) from. PG. 9 of REF. 4
for conservatism.
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EQUIPMENT REQUALIFICATION FOR QID 36110
BIF 24" CYLINDER OPERATOR BUTTERFLY VALVES

4.3.i Introduction .

The seven valves in this file are classified according
to the parametric data given in Summary Table 1.1.

Since hydrodynamic loads. apply in certain cases, fatigue
analyses were provided for components with the highest
stress ranges.

The calculated stresses, are based on valve and operator
G-levels calculated from the piping analysis and re-
ceived from Burns & Roe. Since theseloads were initial-
ly too high to qualify all EPN's the response G-levels
were subsequently recalculated with some of the con-
servatisms removed from the piping analysis. In ad-
dition, an SRSS analysis was set up in a computer pro-
gram for each valve EPN in its specific oriemtation in
the piping system (see Section 5.4). . Each computer
program (Appendix A) is compiled and hence not subject
to subsequent change unless recompiled (and documented).

The method calculates stress from the north, vertical,
and east component of operator response g-levels. The
SRSS is taken at the stress level and operating loads
due to seating torque force and dead weight are later
combined by an absolute sum. Valve ear bending stress
components due to any one response g-level component
are combined by an absoliute sum.
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The computer analysis addresses only the more highly
stressed components in the valve operator assembly.
Separate analysis is given for the remaining compo-
nents using a simpler approach with upper bound loads.
This applies to all valve operator EPN's in QID 361106
(24" Vagve/8"—cylinders) and QID 361104° (30" valves/10"
operators). Hand calculations which check selected por-
tions of computer output are shown in Appendix C.

Appendix B of this section describes the air operator
mass/stiffness model which was incorporated in the
final piping analysis for calculation of operator re-
sponse g-levels. - The computer program includes an op-
tion for using the valve ear forces and moments which
G are directly output from the piping analysis with the
valve/operator model included. This was not finally
utilized, however, to qualify the subject equipment.

The equipment locations and elevations were taken from
the P&ID's in section 6.0. Natural frequency calcu-
lations are given for the air operator assemblies

in Section 4.3.2.1. )

Preliminary analyses were performed which showed:
that, for operator response g-levels greater than ap-
proximately 3 g's, the air cylinder spring preload
force would be exceeded and hence some disk flutter
would occur when the valve is in the open position.
The calculation in section 4.3.2.2 shows that the mag-
nitude of the valve disk flutter vibration angle due
to upper bound g-levels which occur in the hydro-
dynamic frequency range is approximately 6 degrees.
This flutter was evaluated to have no detrimental
gffect'on system safety function as noted in Reference

Valve operability was addressed in the following manner.
For the valves with Use Code 2, operability after the
event can be assured by demonstrating that faulted con-.
: dition stresses remain below elastic limits (see
\0 Summary of Results.
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For valves CSP-V-3 and 4, which must operate from open
to fail closed during an event, the following additional
9valuations were made:

1) Dymamic flow torques were assessed per Ref. 3
and found to be less than the seating torque ST
which controlled the equipment <tresses.
Furthermore these flow torques tend to move
the valve disk toward the fail-closed position,
as noted in the above report.

2) The details of BIF drawing 206 767, parts of
which are shown in figures 1.1 and?l 2, allow
the following conclusions to be made for valve
operability:

A) Figure 1.1 shows that thrust bearings are
part of the shaft bearing design. This
design prevents lateral movement of the
disk in the direction of the shaft to eli-
minate interference with the valve body
when closing. Further, it is noted on
Page 26 of Ref. 3 that frictional torques
in the shaft bearing system are negligible.

B) Figures 1.1 and 1.2 show a circular valve
cross section having an intermal rim within
which the valve seats in the closed posi-
tion. The only mechanism remaining to af-
fect valve closing which can be postulated
is out-of-round distortion of the section
due to DBE piping loads and dynamic loads
on the wvalve.

These loads were accounted for in Ref. 4 in the overall
valve sizing calculations, where analysis showed that
the stress intensity in the'0.5 inch thick valve body
remained below 1.2 Sm, or approximately 0.8 of yield.
Stress contribution from dynamic loads on the valve
‘and operator were ‘relatively small. Further, as shown
in the figures: '
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. The valve seat forms a heavily reinforced section made
up of the valve body, internal hub and external flanges
(including the mating flange of the piping). Hence the
stress levels in this section are much lower than in
the valve body and hence no distortion of the section
could occur to affect seating  of the valve. Valve
flange dimensions are given below. Note the relatively
large internal radial clearance of 1/8 inch.

2. Stress analysis of the valve éextended structures are
given in this report. Air operator operability is
addressed in QID 018001.

The design data used in the analyses are given in

. Summary Table 1.1 (pipe-orientations and elevations
are taken from the appropriate P&ID's in Section 6.0).
Other pertinant data is given below.

1) Spring preload per communication report
in Section 7.0 of QID 018001 are: “
Fail Open Preload = 3504
Final = 1850%

Fail Closed Preload = 1500#
Final = 3000#
' 2) Cylinder C.G.'s shown on the following sketches

represent data received from BIF in the communi-
cation report of Section 7.0 of QID 01800l1.

3) Closing torque values are taken from Ref. 3.

4) Valve component dimensions: (Ref. Feb. 10, 11/83
communication report - Section 7)/

Flange: width = 3.5", thickness = 1.78"
Radial Clearance Disk/Seat 1/8"
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4.3.2 . CALCULATICNS

4,3.2.1 NATURAL FREQUENCY CALCULATIONS

Perform natural frequency calculations for the fol-
lowing four operator configurations:

Group I - Fail Openf

. EPN's CSP-V-5 - 6) and 9
Case I Valve Open '
Case II Valve Closed

Group II - Fail Closed

"EPN's CSP-V- 3 and 4 and CEP-V-3A and 4A
Case I Valve Open

Case II Valve Closed
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STRESS ANALYSIS

" The procedures for the analysis of the subject valves

are outlined below:

1, Recalculate the valve appurtenance stresses
addressed in Ref. 4 using response g-levels

from the final piping analysis. Incorporate -

the current seating torque given in Ref. 3.

Compare stresses to the .appropriate percentaqge (s)

of yield strength as,indicated in Summary Table 1.3.

.

2. Perform a fatigue analysis on significantly
stressed components. Determine allowable .
alternating stress ranges from AISC 8th Edition
Appendix B, noting commentary.

The fatigue analysis is to be performed only for those
EPN's subject to hydrodynamic loads. The number of
respective load cycles is given below. .

LOAD COMBINATIONS & STRESS CYCLES

The following table lists. the load combinations and
the number of expected stress cycles for each com-
bination. (From the design criteria)

Combination Cycles
1. SRV Alone ", 13500-200=13300 cycles
2. OBE+SRV 50
3. SRV+AP+CHUG 140
4., SSE+SRV+AP+CHUG 10

Note: Load combination #4 with 150 cycles can be
useddto conservatively bound combinations
3 and 4.
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Disc

The stresses in the disc were shown on page 51 of
Ref. 4 to be due almost entirely to the pressure
load. Since the stress found in Ref. 4 of 3871
PSI will not change significantly for the new ac-
celerations, the disc is acceptable.

Taper Pins

The stress in these pins is due only to the seating
torque. The stress in Ref. 4, page 53, is 10,753

PSI and is therefore acceptable. For the new, lower
seating torque, the stress becomes 8710 PSI.

Analysis for: Drive Rod, cylinder bushing pressure, .
valve ears and valve ear bolts.

Method I: Use element forces and moments output
from the piping analysis (Summary Table
1.1) and the absolute sum of stresses.
The conservatism of SRSS summing of the
component stresses cannot be assured
because the independence of the six
element forces (/moments) cannot be de-
termined without analysis of modal par-
ticipation.

1008.00
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Method II: Use the north, east and vertical operator
accelerations output from the piping
©« analysis. Absolute sum for stresses
with each component then SRSS over re-
sults for N,E and V.

Notel: Analysis of the distribution of stress on
4 valve ears to predict the maximum tensile
stress cannot confirm a maximum value lower
than the absolute sum of the elemental ten-
sil stresses due to the six forces (from
one acceleration direction, N,E or V). There-
fore the absolute sum will be used at this level.

Note 2: Add stress due to the vector sum of deadweight
. plus seating torque force after above SRSS
combinations are performed. (ABS)

Note 3: 10" A/O parameters are shown for use in QID
361104, -

Analysis of Seating Torque Forces

1) Seating Torque loads control the stress in the
valve lever arm, keyway, shaft and taper pins. These
stresses were less than allowables for the valves of
seating torque given in Ref. 3, for all valves.

2) For valve EPN's which are Fail-Open with Use-
Code 2, no seating torque forces are applied during
the faulted and upset conditiéons (CSP-V-5,6).

3) For the Fail-Closed valves, the forces at’ the
trunnion pins are shown below, along the cylinder
axis, for +2-axis g-loading:
+2 tocal axis

on clevis fvalve shaf+

Backet Aalve eors

eismic./; le. Force from operator
ﬁ\ z-'a.xll? irectiaNy - Pe
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As the bracket deflects in +2, under dynamic loads,

the seating torque force is releived. The extent s -
of relief depends on the relative stiffness of the

bracket and valve ears relative to the valve seat.

Since the steel backets and ears are very stiff in

this direction, little relief can be expected.

Hence: seating torque forces will be added as an

ABS sum to the valve ears. However, seating torque

force will oppose operator weight when the brackets

hangs downward from horizontal pipes.

Operator Drive Rod

) Drive rod dynamic stress is due only to g, ‘because.
g, and g, forces are taken out by trunniogt pins.
Add seat ng torque stresses.
Fc = LCG w | I —
Lean L’i""
TWo fowTs ARE cpmeaL, PT A AT al

THE BusHME AND PT B AT THE Fre
REocED THREAD DIHAMETER B

Ma = Fe (Lgop - |3.5")

\VA= Ma Ch \ X 0"
1A Ia JLeoyw| )‘
' Ca 215 ll/4 Sowme —
Mg = 125 Fe 18 138300 | © Sowa
Cp Largp| Sty
Te = MeCp " Ag Laosm | 4
Q Ip Aa 2.4 m"’ rXT0
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