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RevisionA 1.1

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

SEISMIC QUALIFICATION REPORT REFERENCE;

tion of 30" Cylinder Operated Butterfly Valves," File No. 0S.0l.F,
QID No. 361104, Revision 1, June, 1983."

REQUIRED ACTION: ' 1) Replace A-307 Ear Bolts with A-325 bolts.
2) Addition of shear plates, see sheets 4.3.30
to4.3.48 for additional details.

THE ABOVE glmlcg_‘" QUALIFICATION REPORTS HAVE BEEN REEVALUATED IN ACCORDANCE WITH

THE CURRENT NRC SEISMIC INNNINGGSNEEINR CRITEZRIA

1. IEER STANDARDS 344 (1973) . ' This equipment is qualified as
2. USNRC REQULATORY GUIDES 1.92, 1.100 a assembly when the air cyl:.nders
3. STANDARD REVIEW PLANS 3.9.2, 3.10, GBS in QID #018001.

4. NUREG-0388

THE ABOVE COMPONENT HAS BEEN FOUND ACCEPTABLE FOR PERFORMING ITS INTENDED SAFETY RELATED FUNCTION

‘WHEN SUBJECTED TO THE PLANT SPECIFIC vnaanronvm LOADS.

REQUALIFICATION CERTIFICATE
2
NP QID 361104
compoNenT No: __CSP=V—-1, CSP-V-2, CEP-V-1A, and CEP-V-2A //’X
componenT oescripion: 301! _Cylinder Operated Butterfly Valves
MAp!upAcfuggg, BIF MODEL NO: A-206763
EQUIPMENT CLASSIFICATION: E ACTIVE . D PASSIVE

Cygna Energy Services, "Equipment Seismic ‘and Hydrodynamic Requal:.fn.ca- Zﬁ

}
.
¥
L .
<
v

are completely qualified addressed

REVEWES S 1 Ll Nz ﬂj,(,/‘,/, Llishs /lml)’l)hu ) :A:z S/l
Y A

APPROVED BY

968-1237¢
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Revisioné 2.1

=" WASHINGTON PUBLIC POWER SUPPLY SYSTEM

YL RER

S .'J E f éi epe . .

||||ﬁ‘| ﬁmuummum Qualification Summary of Equipment

. QID# 361104.
) Ref. No.

l. PLANT NAME: _ WNP—-2 i TYPE

PR
1. NSSS: GE 2. A/E; _Burns & Roe g O, Mark II

COMPONENT NAME: 30" Cylinder Operated Butterfly V.CowPonent No, _CSP=V-1 & 2

. CEP-V-1A & 2A
1. 'SCOPE: D NSSS E] 80P

2. MODEL NWMBER: .A=206763 . QUANTITY: 2

3. VENDOR: BIF

4. IR THE COMPONENT IS A CABINET OR PANEL, NAME AND MODEL NO, OF THE DEVICES INCLUDED:

N/A

5.

be. DIMENSIONS: _30" Nominal Diameters

e WEIGHT: 1208 - Valve Assy;.914 - Operator &, Bracket

6. LOCATION: BUILDING: . Reactor
eLevaTion: 508" (CSP) and 588' (CEP)

7. FIELD MOUNTING CONDITIONS: m BOLT (NO. SIZE )

D WELD (LENGTH — )

O

8.2, SYSTEM IN WHICH LOCATED: Containment Supply Purge Systems (CSP)
Containment Exhaust Purge Systems (CEP)

b, FUNCTIONAL DESCRiPTION: Primary Containment isolation, prevention of

of the release of radiocactive material to the environment.
c. IS THE EQUIFMENT REQUIRED FOR: D HOT STANDBY [] cowo shuroown

[H som [] weimver

WPPSS Spec. 2808-68

9. PERTINENT REFERENCE DESIGN SPECIFICATION:

IS EQUIFMENT AVAILABLE FOR INSPECTION IN THE PLANT: ves [ ] no

PHYSICAL DESCRIPTION: a. ArPeArance: Butterfly Valve with 10" Cyl Operator

PAGE 1 OF 5
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Qualification Summary of Equipment ((_Zontinued)

QID# 361104

‘.

v,

Ve

EQUIPMENT QUALIFICATION METHOD: ‘

=

[ rest - ANALYSIS

COMBINATION OF TEST-& ANALYSIS
Equipment Seismic and Hydrodynamic Requalifica- @

Ref. No.

QUALIFICATION REPORT:- tion of 30" Cylinder Operated Butterfly Valve*

(No.. TITLE & oaTEy: _File No. 0S.01.F, June, 1983 '

COMPANY THAT PREPARED REPORT: ..Cvana Enerqgy Services

COMPANY THAT REVIEWED REPORT: _Washington Public Power Supply Systems

*Plus original valve analysis
VIBRATION INPUT:

. .LOADS CONSIDERED: a. [ | SEISMIC ONLY

be |:] HYOROOYNAMIC ONLY

c. COMBINATON OF (a) AND (b)

«

2. METHOD OF COMBINING RRS: D ABSOLUTE SWM SRSS |:] OTHER (SPECIFY)

3. REQUIRED RESPONSE SPECTRA (ATTACH THE GRAPHS): Section 5.1 of QOID 361104

4. DAMPING CORRESPONDING To Rss: [ ] osE sse 3% '

5. REQUIRED ACCELERATION IN EACH DIRECTION: [] zva [x] omier (seeciFyy Section 5.5
e s/s~ __Attached = f/8 = Ve

. sse sys = __Attached . Ff/e . V=

6. WERE FATIGUE EFFECTS CR OTHER VIBRATION LOADS CONSIDERED?

[x] ves [] o ‘

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

The calculated stress ranges were compared to the

AISC allowables, as the structures analyzed were not

part of the pressure boundary.

*NOTE: IF MORE THAN ONE REPORT, COMPLETE IKTEMS IV THROUGH VI FOR EACH REPORT

PAGE 2 OF 5
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Qualification Summary of Equipment (Continued)

QID# 361104

/i, IF QUALIFICATION BY TEST, THEN COMPLETE®: N/A

1.[] sineLe Frequency  [] muLTi-FreEQUENCY [[] ranoou

2.[] sineLe Axis [] miri-axis [ SINE BEAT ]

Se

4,

S

6.

S/S = F/8 = V=

NO. OF QUALIFICATION TESTS: OBE . SSE OTHER (SPECIFY)

FREQUENCY RANGE:

NATWRAL FREQUENCIES IN EACH DIRECTION (SIDE/SIDE, FRONT/BACK, VERTICAL):

METHOD OF DETERMINING NATURAL FREQUENCIES:

[] ws test [] 1~ siTu test ] awauvsis

7.

8.

9.

10.

IR

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

INPUT g-LEVEL TEST: OBE S/S = F/B = . Vs

SSE S/S = F/8 = V=

LABORATORY -MOUNT I NG:

[ sotrwoo___, stze

FUNCTIONAL OPERABILITY VERIFIED: [ | ves [ ] mo [T] wor apeLicasLe

TEST REULTS INCLUDING MODIFICATIONS MADE:

y [ wew wewem .y ]

12,

OTHER TEST PERFQRMED (SUCH AS AGING OR FRAGILITY TEST, INCLUDING RESULTS):

*NOTE: IF QUALIFICATION BY A COMBINTATION OF TEST -AND ANALYSIS, ALSO COMPLETE ITEM Vi1,

Ref. No.

PAGE 3 OF 'S



RevisionA 2.4

Qualification Summary of Equipment (Continued)
QID# 361104

Ref. No.jg% .
el U

.l. IF_QUALIFICATION BY ANALYSIS, THEN COMPLETE:

1. METHOD OF ANALYSIS:

D STATIC ANALYSIS EQUIVALENT STATIC ANALYSIS

D RESPONSE SPECTRWM

[] ovamic anaLysts [] TMe-tisToRY

2. NATWRAL FREQUENCIES IN EACH DIRECTION (SIDE/SIDE, FRONT/BACK, VERTICAL):
o/s= . 1330 Hz .o 11.45 Hz ,_ >100 Hz
3. MODEL TYFE:

D CLOSED FORM SOLUTION

»

D FINITE ELEMENT'

[ 1= [Jw [K] eean

a.[ ] cowpurer cooes:

FREQUENCY RANGE AND NO, OF MODES CONSIDERED:

@ HAND CALCULATIONS

NOI'E Calculations based on accélerations for CSP-V-1 and 2 will prov:.de
an envelope for CEP-V-1A and 2A. See Table 1.1 of Section 4.3 for
relat:Lve requ:.red accelerations for CSP and CEP valve operators.

| % ’ . .

=

-

- o
~

<& esa = Eah
‘ * Computed stresses are based on "as-analyzed" g-levels,
stresses due to the "as-built accelerations will differ
slightly. See discussion Section 4.0 Appendix Dl1.

OTHER
5.* METHOD OF COMBINING DYNAMIC RESPONSES: [_| ASsouLTE s [ | SRss (SPECIFY) - -
. 6. DAMPING: 0BE SSE . BASIS FOR THE DAMPING USED: . N/A¥ -
7. SUPPORT CONSIDERATIONS IN THE MODEL: ..Ripe-mounted
8. CRITICAL STRUCTLRAL ELEMENTS: GOVERNING LOAD -
OR RESPONSE SEISMIC TOTAL STRESS
A. IDENTIFICATION LOCAT ION COMBINATION STRESS STRESS ALLOWABLE
Operator Drive Cylinder on Fatigue
CsSp-v-1 Stxess 86,826 90,000
CsSp-v-2 Range 57,526 90,000 .
Ear Weld Support Ear Fatigue 20 £ - e .
CSP-V-1 Stress - -
e e e .. Romge e 26,554 28,000 AN
‘ ' MAXIMUM ALLOWABLE
B.. MAX., CRITICAL DEFLECTION TO ASSURE
DEFLECTION LOCATION FUNCTIONAL OPERABILITY
£ 0.01" Valve disk radial approx 1/8" radial
deflection clearance

Foty
bt ]
™

PAGE 4 OF 5



Revision42> 2.5

Qualification Summary of Equipment (Continued)
- QID# 361104

Vill. REFERENCES

4

1) BIF Drawings
Drawing # Revi Description
al A-206763 F | General Arrangement
_ From Reactor Nozzle
b| CEP-625-10 X-3 to SGTP-FU-1a, 1B
_ _ ' From Reactor Nozzle
c| CEP-625-11.12 H |%°3 to SGT-FU-1a, 1B
df C€-26095 | Model A-83B Cylinder
e| A-206767 o Valve Assembly

£f| DOC-D-220-0310-IR-66] O | Tube errection iso-

metric
g| D=-207110 . F | Valve Data Sheet
h M-144 General Arrangment

plan mis level

k Csp-807-3.4 Containment purge
air supply system

References continued on page 2.6

. ' A A nfele
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Complatod By _)ncz_"?a@.,._xw: m W&%d% 6%/45 pate 3/2-5/93

Roviewed By [] £ sl i 1/ | °* /1 ol85
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Calculation
Sheet

Prepared B

i Dat
Project ppSS Mechanical Equipment Qualificatyon J.E. Rakowski . 3/25/83
Subject Checked By Date
I 30 'Butterfly Valves Fww_‘ +/291£3
System . Job No. File N o

CSP_and CEP 82044 0S.0l/F
Analysis No. 361104 Rev. No. 1 Sheet No, 2.6
Reference cont'n
= ..2)... Formulas for Natural Frequency and Mode Shapes,
' Robert D. Blevins-
Van Nostrand Reinhold Company
1979 Edition -
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-74-8 by McPherson Assoc., Inc., "Design & .
Seismic Analysis 30" Cylinder operated Butterfly Valve".
(Rev. 1) 12/31/75.
5) WPPSS letter to Cygna Energy Services, GE-02-RWH-018,
12/17/82. .
6) WPPSS, Wﬁ§:5_§RM”Equipment List Summary--Sheets dated
2/10/83.
7) Cygna Energy Services, Equipment Qualification Walkdown
Verification Form dated 7/14/82 and 7/19/82.
8) Cygna Energy Services, "Project Manual Design Criteria,"
DC-1, Rev. 1, 10/82.
9) Burns & Roe Revised Piping Analysis Loads
for CSP-V-1 and 2 (received 4/13/83) and CEP-V-1A and
1B (dated 11/15/82). .
10) Communications Report, R. Ricappito of BIF and J. Rakowski
of CES, "BIF Valve Dimensions", 2/11/83
11) Cygna Energy Services, "Equipment Seismic and Hydrodynamic
Requalification Calculation No. 0S.01.F", QID No. 361104, ‘
Revision 1, May, 1983.
|
|
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Calculation
Sheet

P ie= F
EE 4L
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»

Froject WPPSS, WNP-2 Seismic/Hydrodynamic Freparez By
Mechanical Equipment Regqualjification

L.C.Fernandez  4/29/83

Subject . Checked By Date
30"Rutterfliy Valves ‘ 4/’%\, Y 4/% 33
Syster. ) - Job No File No
CEP and CSsp 82044 0S.01.F
Analysis No . Rev Nc Sheet Ne L2.7 = 4
) 361104 - 1 °-
A Ddale ufales
Sl 1)7/3
UPSET CONDITION G-LEVELS " |
EPN " : ' N ¥) E
CSF-V -t ) 0.76 1.36 0.88
csp- V-2 0.66 1.33 0.79

.

FAULTED CONDITION G-LEVELS (REQUIRED)*
& AND 10 INCH AIR CYLINDER OPERATORS

HYDF G’¢e

EPN LDS ELEV ‘R’ N \V E
CSF-V -1 Y S0e.00 2.26 3.62 2.80
CSP- V-2 Y S0&.00 1.44 3.54 1.90

CEP-V -1a Y S8€.00 1.93 2.23 1.85.

CEF- V-2A Y  588.60 0.96 2.11 1.16

* These accelerations represent the "as-analyzed" condition. A
The required g-levels are tabulated in Section 5.5.
See Section 4 Appendix D1 for discussion ou. impact on stress 1evel§.

1004 00 . - ‘ -
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SECTION

7.0

*Note:

TABLE OF CONTENTS QID# 361104

CON'T

TITLE ) . NO OF PAGES

Transmlttals, Prior Calculatlons

-and Reports

Communication Reports G
Original Requalification and SQRT Forms
BIF Report 5

McPherson Associates Analysis* 78

Excerpts from report included- in specified
section. For complete report see Cygna
.Energy Services File No. 0S.0l1.F, QID 361104,
"Equipment Seismic and Hydrodynamic
Requalification of 30" Cylinder Operated
Butterfly Valves," Revision 1, June, 1983.

Revision _ 1
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- Calculation
Cover
.Sheet

. Project  Equipment. Seismic and Hydrodynamic JobNo. 85044
Requalification FileNo. 0g5.01.F

Client ‘Cale. Set No. i
Washington Public Power Supply System

No. of Sheets 84

Subject ‘
BIF 30" Cylinder Operated Butterfly Valves,
QID# 361104
EPNS: CSP-V-1, 2
CEP-V-1A, 2A

Statement of Problem

Seismic and Hydrodynamic Requalification of CSP-V-1, CSP-V-2,
. CEP-V-1A, CEP-V-2A to Burns and Roe Piping Analysis Loads.

Sources of Data

' ' See References pages 4.3.53 and 54.

Sources of Formulae & References
.

)

" See References pages 4.3.53 and 54.

Remarks The equipment requalification was performed based on calculations
using Revised Burns and Roe Piping Analysis Accelerations, |
April, 1983. (See Section 5.5) |
"As analyzed" loads are summarized in table form Sheet 2.7 |
For discussion of the effects of this discrepency refer to Sheet Appdx.
D1

Origlnators Checkers Distribution Revision No.

JE Ral ki |LC Fernandez Supply System-2 Supersedes Calculation Set No.

‘ H. Abolhoda|MA Scott Project File-1 Revision | 6-iszs

. Approved By _ Date:
R. Hsieh |DE Searle \X A
) : / _ ' N [2./2Z

1005.00
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SECTION 4.1

CONCLUSIONS
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Project \1pPSS Mechanical Equipment Requalification’™®P*®®¥ 1, c. Fernandez °*° 6/13/83

Subject . Checked By: Date
30" Cylinder Operated Butterfly Valves A, Scof@P ™™ 6/13/83
System Job No. File No.
CAC & CEP 82044 0S.01.F
Amatysisio: Rev. No. Sheet No. N
01D 361104 1 4,1.1

4,1 Conclusions

Four 30" BIF butterfly valves with Miller Fluid Power cylinder

operators have been analyzed for structural integrity and

operability to the seismic and hydrodynamic piping analysis

loads. These Burns and Roe piping analysis loads are in the
--.-. _form of operator response g-levels. (see Ref. 9).

All four EPN's, i.e., C§p-v-1, CSP-V-2, CEP-V-1A and CEP-V-2A
qualify with the following modifications:

1. Manufacturer supﬁlied A-307 bolts must be
replaced with A-325 bolts. .

2. Shear.plates must be added to reduce the ear weld
stress (see sheets.4.3.30 through 4.3.48 ).

Valve operability was also demonstrated (see p. 4.3.20) while
cylinder operability is addressed in QID No. 018001.

1008.00
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: Caléulation
Sheet

Project

WPPSS Mechanical Equipment

Prepared By:

D
J.E. Rakowski . 3/25/83

Subject

30" Butterfly Valves

Checked By:
%M

System

Job No.

CSP & CEP

File No.

82044

0S.0l.F

Analysis No. Rev. No. 1 ~ Sheet No.

361104

4.2.1

-SUMMARY OF RESULTS

Parametric data for the four 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.

-----



00 90t

" SUMMARY TABLE M
30 VALVE  PARAMETRIC PATA.

& LOADS
HyoRo \ PIPE FAULTED Col)(TIoN? I-
EPN . LoalS | Fumction ‘ ELEV- R ORIENT| NORTH | VERT EAST |
CSpP-v- | Y CoNTAINKENT HSOLATIAN 508 H ]G | 267 |1 1Y
.CSP;V -2 ) Y CORTAINMENT [SOLATIN] 508 H [ 44 3.57 | 190
CEP-V-IA| Y | DRyete ermnaust 558 | Vv .93 | 2.23)'1.85
CEP~V-28l ¥ DEYWELL EXHAUST 558 \'4 0.743 2.1 | L16

* TRAWSMITTED FRoM THE FWAL PPPPE AVALYSIS | REFER To
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4 Computc orweic cevets Age

SUMMARY TABLE t.2 ~ FAULTED CoNDITIONS
( STRESS 1N P51)
MEMBER MATERIAL | TYPE VALVE EPNS " MATERIAL
Tyre  |sTrRess|csp-v- cep-v-2 |CcEpP-v-1A'] cEP-V-24'| AUSWALLE
TRUNNIBN PINS  [SA276 | S | 4108 MaAx l1edqo
TAPEREP PINS SARTG S | 8985 Hax 1840
DRINE LENER Az3qs | T 12169 wMax 43200
LEVER KEYWAY A395 T 27281 max 43200
HAWN SHAFT SAYT9 | S N2 pax 4500
DRIVE. RoD 4140 T 144732 M| 30082 . b4as
EAR BOLTS A3 5| T 12150 Max 8790 Gbooo
S 9S00 max| TS39 26250
SHEAR R wew | E6o S |izs77 . ‘ 28600
VALVE EAEWEW | E6O S I Y5 28800
~ FATIGUE RESuLTS (STLESS RANGE /N PSI) ;‘éﬁ;’"&:‘ie
TAPER PINS SAT6 | S *13 5940 Max ) 946000
DRIvE ROD 414a T |86826 nay 57526 Gooco
Thonmtod Pins | sAa2Te | S 2| 16432 nax 22500
SHEAR R Wew E¢o S 25184 28000
VALVE EAR WELD | EGO S |25y 28000
§
' EPNS CEP-V=|A AND CEP-V-2A EMUELOPED RY CSP-V -2 By A WI(DE MARGIN §

2

AS IRSTALLED BoOLTS ARE CURRENTLY A-307 REQUIE CHANGING To A-325

FoLLowsg ¢

g,

MmAx

= 2 Twuax

SR =

3
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e ] -
CEYCGNA : Sheet
' TSI .
. Proj P By: Dat ; -
rolectWPPSS Mechanical Equipment Qualificat:r.%’?;ed 4 J.E. Rakowsk:i.ae 3/ 2_5/ 83{;,
Subj Checked By: . Dat
SubiecB0" Butterfly Valves KDY L0 Formande, " ¢hg /93
] . File No~ ..t
Y$€Mesp and CEP oMo 82044 "eNs.01/F
Analysis No. 361104 *  Rev. No.l Sheet No. 4 '264\ B
Am@b c /74 [
;(am;«? ofis/23
R 6 THIS SHEET NOT USED
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Calculation

|

CYGNA Sheet

T

ol opes BQ Prepared BY: 5 E..Rakowski "™ 3/25/83
S.Ubim 30" Butterfly Valves Checked Br L. C. Fow«md.o& bae ‘//7’71?5
System CSP & CEP o 82044 - 08 01/F
wamNm361104‘ RWJMW SheetNo. ¢

SUMMARY TABLE 1.3
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.

Levee ¥ &8 Lever D !
lebxb Fy l-‘x.‘{-Fy

. Yzerp StRS| , 6 FY 03 F7 = 0%Fy |0ty Fy
MuTERTHL ' (Pst) |Bemvzna | sSwewr | Bemomia| Snenr

A Llow. A liow, B liow. A Ltow.

RIS -4140 Henr Teenmd | 90,000| &Yooo| 36000 | Fedoo| 67600

S8-32 , 6& 304 [8so0 | ltoo| IHoo | 17,7¢0| //,870
ASTM' A-395-60-45-15 4s,000| 2)000| /§ o000 | 43,00 28500
$h- 307 a3302| |3af0] 9320 &3,370| 14,900

RIST = J018 (nm Yrew) | 3s;000 | A l,000| /4000 | 33600| &Moo

SA-193, Gk 83,309ss | 3Lo00 | /§bo0| I&foo | a9260| 19,8Y0

SA-417, 3ovss | 23eso| /3,550 960 | Q1YY | /400

SH-516,60 GO 28000 | /6,800 .II,&oo 26,8901 12,920
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EQUIPMENT REQUALIFICATION FOR QID NO. 361104
BIF 30"CYLINDER OPERATED BUTTERFLY VALVES

4.3.1 Introductién

The four valves in this file are classified accoxding to
the parametric data given in Summary Table 1l.1.

Since hydrodynamic loads apply (Ref. 7) fatigue analyses
were provided for components with'the highest stress range.

The analysis method calculates stress from north, vertical
and east components of operator response g-levels. These
g-levels are the result of the Burns & Roe piping analyses.
(Ref. 9)

An SRSS analysis was set up in a computer program for each
value assembly in its specific orientation.. The SRSS is
taken at the maximum stress level due to seismic g-loading.
Operating loads due to seating torque force and dead
weight are combined with the seismic stress by absolute
sum. Valve ear bending stress components due to any one
response g-level component are combined by absolute 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 apglies to all valve operator EPN's in QID 361106
(24" Valve/8" cylinders) and QID 361104 (30" valves/10"
operators). Hand calculations which check selected por-
- tions of computexr output is 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
are directly output from the piping ‘analysis with the
valve/operator model included. This was not finally:
utilized, however, to qualify the subject equipment.

(SRR -

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 mannqi.

All valves have a Use Code of 1-3. It is noted that

ggg g-%evels pertaining to CSP-V-1 envelope CEP-V-1A and
- - A.
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For valves CSP-V-1 and 2, which must operate from open
to fail closed during an event, the following additional
evaluations were made:

1) Dynamic flow torques were assessed per Ref. 3
and found to be less than the seating torque
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 1.2, 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.~~~""igible.

B) Figures 1.1 and 17 ~ ' .o \=\ tfalve
cross section hawv. 523? A ?ithin
which the valve se- . ysi-
tion. The only me ! ,» af-
fect valve closing - ated
is out-of-round di: . lon

v due to DBE piping 1 _/ds

-
- -r

ou the valve. (™~ e
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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1. 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.

Stress analysis of the Qal&e extended 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 (plpe-orlentatlons and elevations
are taken from the approprlate 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:

2800
4800

Fail Closed Preload
Final

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 018001.

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

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

Flange: width = 3.88", thickness - 2.625"
Radial Clearance Disk/Seat 1/8"
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4,3, CALCUOLATIONS .

*
"

4.3.2.1 NATURAL FREQLENCY CALCULATIONS

SINCE THE 10" CYLINDERS . ARE SIMLAR  To THE §
CYLINDERS IN QID 3606, THE LOWEST NAT-
LNRAL FREGUENCY OCCHRS WHEN THE CyumDeRr
IS IN THE OPEM PosTioN DUE To THE
6REA TER FLExlezury OF THE. EXTENDED [FRWE Rops.

A SAP — ANALY SIS whS PEFokM =D To GALL—
ULATE NATLURAL FREQUENCY THE' MoDEL IS
PESCRIBED BELow,

N
t @ | 300( )
: ;5,,:’@‘“@-"@#@&: P BT T
x ' : l) N:-'&;’ 10 QQ) 13 f\y |
- l | @F AN N ;
24 TF 63 G & Sk B S G, e

Sat 8-923 4875
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"IN THE MODEL , NO MOMENT PESISTANCE TAKES
PLACE AT = "NobE 4 " L SHAFT PWNED AT
NeDE 4), Aup AT THE PISTON DISK, NoDE 8:

PRESENTED PBELow ARE CALCUUATIONS [FoR
THE GEsMETRIC AL ANDO  STRECTURAL PREPERTIES
OF THE MOODEL EFELEMEMNTS. THE ComPYTER
INPUT  AND OUTPUT ARE SHowN oON PAGE #3Ab.

.
. . -
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v R
v
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|

[
Rop. REEA =‘"‘/¢+(1>)z sTypllzs) = 2408 v >
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Total ,e:\J-H‘ oje .J/r;‘\/e foat = 25.924 50,15~ 42, K,"-S)
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, eSS g 384 4
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/4 VBTN c)-;-/ 6; //' / ' A - - ‘;"8\/) . ” S)
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3948
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STRESS ANALYSIS

4.3.2.3

The procedures for the analysis of the subject valves
are outllned below:

1. Recalculate the valve appurtenance stresses
addressed in Ref. 4 using response g-levels
from the Burns & Roe piping analysms. Incorporate
the current seating torque given in Ref.
Compare stresses to the lower yield strengths
in Summary Table 1.3.

2. If faulted condition stresses exceed the upset
condition allowable stresses, repeat the analy-
sis for the affected components using upset
accelerations from the piping analysis.

3. Perform a fatigue analysis on significantly
stressed components. Determine allowable
alternating stress ranges from AISC 8th Editionm,
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 nubmer of expected stress cycles for each com-

bination. (From the design criteria)

Combination ‘ Cycles
1. SRV Alone . 3(4500)=13500
2. OBE+SRV 50
3. OBE+SRV+Chugging 2000

4. SSE+SRV+Chugg1ng/

SSE+AD- -~ v - 10 <. -

Note: Load combination #4 with 15560 cycles can be
used to conservatively bound all combinations.
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DYNAMIC REANCTION FoRCE ON THE PRWE LEVER
Id THEIR KESPECTWE OIRECTIGNS ©
( . )
'B8=065 nax
s i
) Fowame = Fo = o LB
- ‘
FsT\8 _
=1201 - \
Loab Fe witL |NCREASE THE ANAL FoRCE v THE
Rer¢, 35| ~PRVE LEVER , HoWEVER, THE MAXIMUM' ToRQUE ONTHE

LEVEK
- TRYWMMNwWNS., AND
STABRLE IN “HE (LoSE D

IS THE SEATING TORGUE , . THE AIR ofERATOR
INTELRPA L SPRING Hold THE VALV E
Pos|TION,
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™MAEX NoRMAL FoRtCE ON DRWE LEVER 2
FST (0S8 + F, SING = 829 LB (ENVELOP.E)
847 ¥7.99  + (953 % . =
MA X  ALIAL FoRCE oM PRIVE LEVER °
Fs1 SING + Fc Cos O = 70L8 L8 (EnvELoPE)
T
(P47 e L53 .49 ,
) =
kR4, B34 . MIVIME M DRWE LEVER AREA = 1-31S w,
CoNSIDERING FAILLRE. MOCES.
AXMAL STRESS:
MAYX BENDING MOMENT + 22,174 1N—L@ (CoNSELVATIVE FoR
BSE 0D  MIN, ARER OWT NEAR CLEWS Pm)
Camps Me& 4+ Fax
: T A .o
ReF'f‘,FE:'ﬁ.s TatiwL= Q74 % 161s o4 M = 13169 PSI

4.19 . 1.815

12,164 < 43 zo0 PST  ox

SBEAL <TLESS -
“: 2524 . - 1346 PsT
31<

y DRWVE. LEVEL
SUFHUEDLT
ON Botd
%" 10"
[
' PRI A/é S,
< 28,'~Zov PsI 9_&
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KEY WAy BeAew) & -STRESS =~ DUE To SEATING TRQUE.
20" VALVE PARAMETEES 2
P2 - r R
peEd Po3L|  Ap = - O BT As= 615 m
] .. s 2,y v-LB
EGF.%,P(’ 3 M = \3,301) iv=-LB M 7 e
REF 4, 76 36 Duw = 112§ ¥ Opw o
2t
Ferro = M2z = 12,267 LB (17, 739)
OMIN
. » h
O—BE(: = FBEC’ = 27, 3$l PsI‘ (zc’/?‘?o)‘"u{-
' Ag VALVE ConiRotS
27,381 & %3200 PSL | ok MERGIN=5875
- 2
"ReFd Fo | SHEAE  ARER OF KEeY = .33 .-
THLRFFORE - BEARIDE STEEss CONIReLS.

MAW SHAET ¢

PRELIMINAR Y  ANALY SIS
STRESSED coMPoNEMSTY, o
STRESS = STHS> [BE ~o
STRESS DLE To

sttows THIS IS MNoT A NGHLY
ANALY2E  Folc ENVELOE LoADS.

SEATINE TORQLE +
SHEAR OF Fs-r?_ +

sTRESS DIE To RBENDPING OF fsTZ,
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t [
% 1o
T . 1.1243" 125"
J:22= .54 A 393 Wt
' h
P = b.ooS " 6.32
k "
Q(’ - 10.31 Il Ig
I - wzsr b L9 .
: 13,3084 22074 H Tee e
Ts 1 Y03 ’ 2214 (125) 45 255,
Befqd Pe | D i = TS - 13,36‘8 (Ja24®) = 614 PSI 283 SLITAPY
R) .51 h
@ Wye= Foms FRom FIG. 0P Preedsle § fo 4311
. 2 2z~ -
A Feame = [ZSM +'7068l2 = 758 LB

q)pug - JIses, = |¢70 fst
2. 99

@ M= (147 (632)00.18) = ITTTT~LE
16,315 =(Qa2s)

= Me _7999 4 (L1za%) - S8 PST
1 .25

CoN SCRVATI\VELY  ABDING SHEAK <STRESSES
q.)
el T

7237 +1890o= Ay Fs1 & (4500 ok

it

N58 1 < 244 QK

]

REsSutn  Cood -’ Fok fﬁOTh“ 24 4 30" VALVES
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30" Butterfly Valves L'C'E”““°"d& 4ﬁm¢gg
System . Job No. , File No!

CSP_and CEP 82044 0s.01/F
”%‘f’f(ﬁ’% Rev. No. l Sheet No. 4.3. 20.

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 4540
PSI will not change 31gn1f1cant1y 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 11265

PSI and is therefore acceptable. For the new, lower
seating torque, the stress becomes 8985 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 Tabile
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.
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System Job No, File Ny

CSP -and CEP 82044 0S.01/F

i . No. : Sheet No.
Atgg&s:f&a Rev. No l eet No 4.3.21

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

Note]: 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 conditidns (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:

L 12 Lecal axis

2_on clevis ivalve shaft

Backet Aunlve ears

‘scBnﬁL/ mic. Force from operator
” in-z-Zgﬂy irectioN Pe ‘
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As the bracket deflects in +2, under dynamic loads,
the seating torque force is releived. The extent

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 dyanmic stress is due only to g, because
g, and g, forces -are taken out by trunnioﬁ pins.
Add seat ng torque stresses. N )

TWo PowTs ARE CEBmicaL ; PT A A1
THE Busums AND PT B AT THE
REDUCED THEEAD DIAMETER

Mp = R (LEoD - ‘3.5">

tq‘A . A!’—_LCA A - - J“ ‘ . " !
1A Ia JLEoY W f
. ‘ CA 815 nk/4 Sowme — .
Mg = .25 Fe 16 13830 | Soms |
" cr b4 Sk '
Tg = MeCg Ag Laossm ] 4 ¥
tp Ay zwmw’| oy w"
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FLvALLY ¢ |
(7-) = F$"\'?. MpC
A, =t — ;
sRENG Axn  IA[/DW I
V's) - 512 L Mge APD AS ABS Sum AFER GRSS
oFERATIG — _ R
A Ig Jow OF DyNAMIL COmPONENTS
SESmIC /DYNAmie  FoRLES 6N VALVE EARS
* '
A SAP~TYPE MASS [STIFFNESS MOOEL WAS PREPARED i
FOR THE PIPING MoPEL To CALULATE Ao REsPaNSE G-EveLs ( SEE
ATTACHMENT )e THE VALVE- EAR SYSTEM BENDING AND
TokSIoNAL  fLEW IBILITY * WAS  INCLUPED N THE MOPEL
AND SkSS FekefFs AND MomenTs Wil ALSO BE
oUTPUT FoR CONUVEESION INTO VALVE EAR STRESSFS
THE EGUATios ARE : .
di -
Teustudue Yo M, f;lT:g : \\L7/ 2 3
(s26 Locht cocked. DEFN ~ NEXT o ) il 1l p .
74 M,
_ = g’ 3
2Pd; =M, S1 My
T=_2- M, A= 2 0, Les,
'UOA : ! A $u ‘ *'ou - . ! '_"_°-TS
. Q2= 25" 3" o S
=2 =T Q,= L5 |15 % 2,
(‘f?u‘iwqdur% Y 40,85 d. - 75" | 45 t' AL
+ WHEN T3 =+ ds = ,O-D" 105 “ "'"\Qﬂl “_
@ ' q:g,mgg.f _N_\._‘- |
LobM, a2, 0, SAP- MOOEL: S
' (SEE ATTCHMNT) ) |L}” Y
To? 1N TENSION () WHEN My 1S + (APPEND 1% B) ) ,’v .
. M

¥ STRUTURAL AMALYSIS PRoGRAM, SEE APPENDIX A FOK AQOITIONAL DETAILS,
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e, ==
& ,92%%}%6/5%75
BotTs HolDING, BRACKETS To EAERS &
BoLT TENSIoM s PUE  Te My My T3 : .
Bott  SHEAR ISDUE To S|y S ,’T‘s ALEA "
_ 3 'ﬁ [o .
s = T - Ag=Tp~  O.31N 4-3IN
4 AB , 4 . . "
D 213 L13%7
Teastonr
@ (ABs sum), ), = M
' 2 Ap
V‘T)M'z. = *Ml'
ZA,_ AB
SOson ¢ )
Fi = Fo % AR E(PQE.vmus PRGES 4.3.26,27
| RL/I%;:!\T- ~ F. +AFy
0 Bu . R tAR _ o D
Ap Ag’
(T,z s he = Fo ¥ AF,, ,L CoMBINE [N SAME
Ag Ag MANNER. AS OV
| PREVIons PAGE
S\wvllw\(‘fa ‘T;l = Sy - & | TR Eaes BUT
1hp SuUBsTITLTE Ag

For. 25
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30" Butterfly Valves : L.C. Formande 4fisfe3
System - Job No. File No»”’

CSP_and CEP ) 2044 0s8.01/F
Analysis No. * Rev. No. Sheet No ' AT

361104 , ':4.3.26.
METHe D JT — THE PREVIOUS  EQUATIONS Folz STRESS

BY METHoD 1 ARE  APPUCABLE. HowBUER,

) EXPEESSIovsS FolR —THE SN foless/ MAMEPTS
ARE DERNED RELow N TEEMS oF 3-lev-e\
A@WMPoNENTS N THE Lec AL Awis  SYSTEM
( SUBSEQUENTLY [RECTICN coSINES wit 3E
USED -TO (oNVERT THE N, E FV Ateel ~
ERATION VECTORS y IN TURN , IV TO LOCALAES),
(see  Skevon.g.4 ) |

2). THESE  EQUATIONS ARE To -BE USEP To FEND -
. THE  FoB&ES ARD MOMEMTS ON THE EARS NUE
TO THE DEADWEISHT ARD SEATIVG TORGUE.
FRCES, FoR - CALCULKTIeN OF OPERITING STRESSS
FoR WSE IN EITHER METHCD | § 2.

‘A‘\A

‘ SEE  FoRCES ¢ BRAcKET ORIENTATION IN LoCAL
& Co0kPINATE Sy NEXT PAGE!

13 " Mg = ToRSIoN  ABoBT LofAL Axis # 3
2

Tz = ZMgyppr G

FTK| C3 + FBR.e4 + F'Aozez. +Feez e,

Fr€s + Wgrq €q +Was§2Cz +WEa g,

‘ 'TT3 }(_'D = i?.rme3+ uTBR?'Cﬁ + ZL(WA0'€L+ uT;zRe')

Ty puep =G = WARLey +(WAoz+ Fora )Ca + wgp)€4 + Wppz €,
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JE e

361104

P

FORCES OV SLPPORT EARS DWE To LoCAL ~A¥ls ACCELERATIONS 3':3',3.3

FORCES 1N THE LAcAL  CooRDINATE  SYSTEM t

. : . A2 o
- ’ e - 525" 4 5-C2
ELEVEN FolCES AcT IP THE 818\ |2
LotAL 12,3 AJo Aus sysTEM: l 1 ETT@'; '
P FA°?—/3 s Wao *8213 e__,zss' |S=€4 W
3 »
E’ FTRI. = .l -Axts CoMmPoNENT oF } -JL-— e ) )Y A
" ' DYNAKIC Foges * AT —TRUMNIOVN - "‘;AI&S;?-
Vo [FBR 1,23~ l,23A0S CoOMPINEVTS oF LI
. ' Blaces T INERTA -Waz*an,z_,s Fera !WAoz
. Fst2
3 AXls pue To AloWEIGH T ReRs. T
A AWAGR,3 = WEIGHTOFA/ 18 AXES 1,23 :
T [WBk 1,23 » WEBHT OF BRACKET [N THE
< 1, 2¢3-A0S DIRECTIONS
2
Fer, = SEATING TRGUE FoRCE) 1S i
ALWAYS AlopNe 2 AXS. ‘
3 Al —
it
eq FR¢A
FBR3 -
FAOS"_"
~—-(, 315 e
4
'TFSTZ
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w04 \ v A74030-28. — ——
FORCE ORENTATIONS ON EARSS TF + Ty
-
. = ~ Pa ,
| ,F(, : T" F. 1‘\
| P )| ] .
: N 1 . 3
TR | (anp) o R
N .
. \\,/Fu P o P - —a-‘:u ’
Y . , -
o Fo . ' . L s 2
i + l
Si= Frey f Fary = Frp +Wer g
~ . w —__-——>+
SIFXED = o = Wery Wt
FROM A FokcE BALANCE oFf THE OPERATOR '
= \L . n « “
Frr) +( Rob +let NWA,,x g‘ (+ fotcE on an'r) — —> fueure
: Lpon . } ) A
4 Leoe I (
\A/m\-: + U.[ZODQ LCG) W,A,cl ' . 6L§, 3
. \L—-— LEpETH F :
kot " ., R1 l‘f
2 10| —’WAo*g’l
oPEN | cases| aPEL | cue2p
LEob 40" | 25| 40" | 5"
LCG loge L1ugs | 1628 \215
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1‘ P A
S, = Faoz +Fgpz = LWAo +wsrz)3z +
[}
Setueb = = Weey +Waroz + FoT2 + 2 £
_[FoR ouT OF PLANE BEAMMNG © Z
M =B =-Fpoz Cs — FpR2 G5 - F#3%§*F6tse4 P )
= 0
M, “"(WAO"wBE}ﬁz € = wﬁojz\eks gg 93¢«
+=ToP EARS
M) pwep ;(WAoz Hgpy +Fer2 ) ’onz\e\gff\“sgg 72 IV TENSION
2
-WaM=
= &5 = tFgy o5 1Faki S5 a0 S~ Br3 njB_,
— I — rgigm
Mz T = +(FT1:I 4WBR?|365-(WA”€'Z'+WRQQ, )as 3 .
‘ : + = LEFT Hbs
Mz pnep = +L‘”mm +Wgp) )es = Wpozep —Wer s € 1 TEp 10V
RS 7 (mﬁb"wmyga L Taruen ® Waos +W gy
1315 ;
'Ps, M, Mz, 3, ,31,2‘; Tz CoMPLETE
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- ,30" Cylinder Operated Butterfly Valves .C. Fernandez 6/15/83
System Job No. Fite No.
CSP and CEP - . 82044 0S.01.F
3 Rev. No. Sheet No.
QID 361104 1l 4.3.30

Sectidn 4.3.4 - Ear Support Weld Stress

Comparison of a 'similar file (QID No. 361106) to this file noted the
unconservative assumption of considering the bracket support ears to
be a guided cantilever (fixed-fixed). The resulting ear weld stresses
exceeded the allowable stresses. The ear weld stresses can be lowered
by the addition of shear plates to stiffen the whole assembly. The
resulting weld stresses (both existing and modified) are.to be_kept
within the fatigue allowable stress, i.e., % stress range. The
allowable fatigue stress range from AISC for fillet welds in shear
with less than 20000 cycles of loading is:

SR = (1.5) (15000)=22500 PSI

This iancludes the 50% increase due to fewer than 20000 cycles. The
weld stresses are calculated using faulted loads. These loads produce"
less than one percent of the total 15560 cycles of faulted/hydrodynamic
loading. Since the upset and emergency conditions are considerably
lower in magnitude, small margins of overstress in fatigue will be
tolerated for faulted stress levels. The following allowables will

be adhered to in the ear weld stréss calculations.

Allowable stress for welds for faulted conditions:

Callow 1.6(0.3)Fu = 28800 PSI

Allowable stress for welds subject to fatigue. This is % the
~allowable stress range of AISC Appendix B:

=1.25(1.5) (15) = 14 KSI
O'allowfat 5
1.25 = 25% increase due to previous comments
-1.5 = 50% increase due to AISC commenfary
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Section. 4.3.5 ~Fatigue Analysis

Discussion

The operator and bracket assembly are not part of the pressure
boundary, therefore, the fatigue analysis will be performed in
accordance with Appendix B of the AISC Manual for Steel Con-
struction. The following assumptidons apply to the fatigue

. analysis. - )

1) Faulted stresses (based on piping-analysis accelerations)
will be used. This is necessary to insure operability
after a design basis event.

2) The actual stresses used will be the ones calculafed
in Section 4.3.

3) 1If the alternating portion of the stress has been cal-
culated separately only this part will be used. If the
operating loads (i.e. seating torque effects) are al-
ready included in the stress analysis it will be con-
servative to use the calculated stress value. As long
as no failures occur, the operating stress does not
need to be extracted.

4) The allowable stress will be based on Table B3 of Appen-
dix B in the AISC Manual of Steel Construction.

MS) A factor of 1.5 will be applied to the allowable be-
cause of the low number of cycles. (Per Section 1. 7
of the Commentary on the AISC Manual).

6) The actual stress range is taken as 2 times the maxi-
mum stress for components subJect to alternatlng
tension and compression.
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7) Bracket bolting -is assumed to be properly tightened and will
not be considered for fatigue per Section B3.1 of the AISC
Manual. ' '

The table on’ the following page gives the calculated stress range,

stress category, and allowable for the critical components. The fol-
lowing page gives excerpts from Appendix B of the AISC Manual showing
the descriptions: of ;the relevent stress categories. ‘

N
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~ Calculation
Sheet

W .., P d By:
WBSS Mechanical Equipment Qualificatlon'”“e y

J.E. Rakowski - 1/10/83

Subject Checked By: . Date
.30" Butterfly Valves L.C.Fququ3 4/13/33
System Job No. File No.
CSP_and CEP 82044 0'S,.01/F
A:gg)f_lfé‘l% Rev, No. ‘ Sheet No, 4.3.51 -
Fatigue Analysis (cont.)
STRESS | STRESS' STRESS STRESS | . 1.5 kX ALLOW
ITEM TYPE (PSI) RANGE (PSI)] CATEGORY (FROM AISG)
N
TRUNNION PIN T 4108 8216 g 22500
6 DRIVE ROD (MAX) T - SEE TABLE 1.2 - A . 90000
SUPPORT EARS q - SEE TABLE 1.2 - A 90000
' T 9127 18254 A 90000
. MAIN SHAFT o~ 7158 14316 A 90000
NOTES :
(4> Assume shear stress on nominal area of a stud

type shear connection.

Note. that this comparison includes all of the load combinations in one
conservative comparison using the maximum stress -and the total number

of cycles ( 3+x 4500+ 2000 + 60 =

15560)~

1008 00
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Prepared By:

Date

Calculation. Sheet . ﬁ///z %t—, 54‘//';/?&
Checked ate
Project o2 PLY Svzrzd / //’// 9/82
v — V Job No. File No.
Subject _30 BOTTEP.\- LY oLV - 7204 a OS‘ O\ /T:
System PSS cEP Sheet No. o
Analysis No._D ! O 4~ Rev. No. "= 4.-3.52 _
|
Forzeue Huarysts (conr)

THe THSLE
BPPENDTX 8

B8Erow HKrs BEEM

CoNDENIED FROM

OF THE PAI¢ MuNupuL ofF STEEL

CONSTRUCTEON. |HE CHSES WUSED HRE MHRKED
WITH 4N ARRDOW.:
Stress
General Kind of Cate-
Condi- Situation ;mao EOTY-
tion - Stress® (See
Table |
) B3) )
Plain Base metal with rolled or cleaned sur- | T or Rev. A adorvcom (‘10, O'Gb\
material [*faces.
' Built-up | Base metal and weld metal in mem- | T or Rev. B
Y members | bers, without attachments, built-up of
plates or shapes connected by contin-
uous full. or partial-penetration groove.
welds or continuous fillet welds parallel .
to the direction of applied stress.
Calculated flexural stress, /b, in base | T or Rev, C
metal at toe of welds on girder webs or
flanges adjacent to welded transverse
stiffeners.
Base metal at end of partial-length | T or Rev. E
welded cover plates having square or
tapered ends, with or without welds
across the ends,
.{ Mechani. | Base metal at gross section of high- | T or Rev. B
cally strength-bolted friction-type connec-
fastened | tions, except connections subject to
connec- stress reversal and axially loaded joints
tions which induce out-of-plane bending in
connected material.
Base metal at net section of other me- | T or Rev. D
chanically fastened joints.
Base metal at net section of high- | TorRev. B
strength bolted bearing connections.
Attach. | Shear stress on nominal area of stud- s’ F 2 Sop
ments type shear connectors. . (2 ! )




Calculation

SYUNA Sheet
BT
Project ) Prepared By: Date :
" °WPPSS Mechanical Equipment ng;ificat{oﬁ J.E. Rakowski  3/25/83
Subject Checked By: Date
30" Butterfly Valve . L.C. FWMJ-? 4 /2‘1/33
System Job No. File No. ‘
CSP_and CEP 82044 0s.01/F
Analysis No. 361104 Rev, No. 1 Sheet No. '--4 ‘-3--. 53 . = -
4.4 REFERENCES
1) BIF Drawings
Drawing # Revi Description
A-206763 F General Arrangement
From Reactor Nozzle
CEP=625-10 X-3 to SGT-FU-1a, 1B
5 From Reactor Nozzle
CEP-625-11.12 H X-3 to S@T-FU-1A, 1B
C-26095 Model A-83B Cylinder
A-206767 Valve Assembly

DOC-D-220-0310-IR-66{ O Tube errection iso-
metric

D-207110 F Valve Data Sheet

M-144 General Arrangment
plan mis level

CsSP-807-3.4 Containment purge

air supply system

1008.00




=== Calculation

SYGNA . Sheet
TR ;

. . D .
Project uPPSS Mechanical Equipment Quallflcggagﬁ’mb E. Rakowski ate 3/25/83
Subject Checked By Date

30" Butterfly Valves . &W +/29183
System Job No. ~ . File No.

CSP and CEP A 82044 0s.01/F
Analysis No. 361104 Rev. No. 1 Sheet No. 4 3.54 ‘:

Reference cont'n

L

2) Formulas for Natural Frequency and Mode Shapes,;

Robert D. Blevins
Van Nostrand Reinhold Company
1979 Edition

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-74-8 by McPherson Assoc., Inc., "Design & .
Seismic Analysis 30" Cylinder operated Butterfly Valve".
(Rev. 1) 12/31/75.

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

6) WPPSS, WNP-2 SRM Equipment List Summary Sheets dated
2/10/83.

7) 'Cygna Energy Services, Equipment Qualification Walkdown

Verification Form dated 7/14/82 and 7/19/82.

8) . Cygna Energy Services, "Project Manual Design Criteria,"
DC-1, Rev. 1, 10/82.

9) Burns and Roe Revised Piping Analysis Loads for.
CsP-V-1 and 2 (dated 4/12/83) and CEP-V-1lA and 1B
(dated 11/15/82).

10) Communications Report, R. Ricappito of BIF and J. Rakowski :
of CES, "BIF Valve Dimensions", 2/11/83 o

1008.00



COMPILED PROGRAMS AND RESULTS FOR

APPENDIX A

CSP-V-1
CsSp-V-2

CYGMNA

ATTACHMENT

JoB NO. 82044
FILE NO. OS:OL.F _
SHEET HO. 4:-3:Al




sbasic cspi2
) tm
Compiler Version 5.4b

_S-BASIC

001:00
- 0002:00
0003:00
0004:00
0005:00
0004:00
0007:00
0008:00
0009:00
0Q10:00
0011:00
0012:00
8013:00
0014:00
0015:00
0014:00
0017:00
0018:00
0019:00
0020:00
0021:00
0022:00
0023:00
0024:00

1025100,

J26:00
027:00
0028:00
002%2:00
0030:00
0031:00
0032:00
" 0033:00
0034:00
0035:00
00346:00
0037:00
0038:00
0039:00

0040:00

0041 :00
0042:00
0043:00
0044:00
0045:00
0044:00
0047:00
' 0048:00
0049:00
0050:00
151:00
u52:00
053:00
0054:00
0055:00
_0056:00
0057:00
'0058:00

REMx*x%%x BIF VALVE ANDXAIR OPERATOR SEISMIC STRESS *%%¥%#*
REM¥*% %% % %% %% %% %% %% COP=U/AD=1/2 ¥XEXAXXEXEXERXEXXRXXRR KRR K%
REM%%%%%%%%%%%%%%% 10 INCH A0 PARAMETERS ¥%¥$X%X%%XXX%%%

REM
var
var
var
var
var
var
var
var
var
var
var
var
var
var
dim
dim
dim
REM
REM
REM
REM
dim
dim
dim

iydyK = integer

fst2, ca,ia,cb,ib,aa,ab,dl,d2,cl,il,c2,i2=real
lrodo,lcgo,ldr,d, abush, pbush=real
fcof, fco, ma,mb, sigqga,

btens,
t22f,stt3f,sesif,ses2f,srf, taulf, tau2f, taurf=real
taubf,btf, dsr,dtaur,dtaub,dbten,dsa,dsb,dpb=real
sdraf,sdrbf,pbushf,taultf, tau22f=real
wao,wbr,ftri ,watrt,st,s1f,s2,52¢,ml,mlf,m2=real
m2f,t3,t3f,tt3,tt3f,1br,wtot=real
bsi,bs2,bt3,bml ,bm2,btt3=real
real av(3)

real wa(3

real wb(3>

#%% BURNS 7 ROE EAR FORCES ARE bsl etc TURN ON WI

real
real
real
data
data
data
dati
data
data
data
REM DATA
restore

read di,d2,cl,il,c2,i2

restore 2

read 1rod,licg,x,phi,lave,ablt,i1,12

ac3,3)

b¢3) ,

glc¢3,3)

9.5, 10.5, .88, 3.94, 1.50,1.34
25,21.50,.488,48.,4.85,.627,1.75,3.0
1847.,.875,.46,.448,.138,2.41,1.4
593.,321.,5.25,8.5,28.5,15.,7.75
40.,16.25,26.5,43.,2.075
135.,90.,135.,90.,180.,%0..
45,,90.,135.,%0.,0.,90.

NOULBWN -

lrod,lcg,x,phi,lave,;ablt,11,12,el,e2,e3,e4,e3 = real

sigb, fcdr, fcdrf,maf, mbf=real
dear, fcear,fr, f11,f22,1a, cil2,ci2l,stt3,seml=real
sem2,set3,sesl,ses2,sr,taull, tau22, tauear,acar=real
taublt, set3f,semlf sem2f,fcearf, frf,flif=real

TH K=1%%x%

6&7 FOR VALVE/GLOBAL-G ORIENTATIONS AND WEIGHT WVECTOR

restore 3
read fst2;ca,ia,cb,ib,aa,ab

CYQN

restore 4
read wao,wbr,el,e2,e3,e4,e5

ATTACHM. -V

restore S

read lrodo,lcgo,ldr,d,abush

restore é

read a(i,17,a(2,1),a¢(3,1>,a(1,2),a(2,2),a(3,2?
restore 7

?
JOB NO, 82044
FILENO.DS:OV.F
SHEET NO. 43.AZ_

read af1,3)>,a(2,3%,a(3,3,av{1),av(2),av(3>
text 0,& INPUT GLOBAL ACCELERATIONS &

input b(1),b(2),b(3)

print

text 0,& INPUT DATA &

print .

print "GLOBAL. G-LEVELS “Msbd(1) b(2),b(3) .
print "NORTH VECTOR ANGLES "sall,1),a(2,1),a(3,1)
print "VERTICAL VECTOR ANGLES= "j;a(1,2),a(2,2),a(3,2)

3

»




»

w»



‘0060 :00
0041 :00
0042:00
0063:01
0044:02
0085:02
“)66 :02

L067:01
0043:00
00469:01
0070:01
0071 :00
0072:00
0073:00
0074:00
0075:00
0074:00
0077:00
0073:00
0079:01
0080:01
0081 :01
0082:00
0083:00
0084:00
0085:00
0086:00
0087:00
0088:00
008%9:00
0090:00
, N091:00

)92:00
093:00
0094:00
0095:00
0094:00
0097:00
00%8:00
0099:00
0100:00
0101:00
0102:00
0103:00
0104:00
0105:00

0106:00.

0107:00
0108:00
0109:00
0110:00
0i11{:00
6i112:00
0113:00
0114:00
0115:00
0115:00
T117:00

:18:00

119:00
0120:00
0121:00
0122:00
0123:00
0124:00

AataR.0n0

print.*EAST VECTOR ANGLES = ":a(1,3),a(2,3),a(3,3?
print "WEIGHT UECTOR ANGLES = "sav(l),av(2),av(3)
print .

for =1 to 3

for j=1 to'3
adj,id=alj,i)=2.%3. 1416/360.
glc(j,i)=b(i)*cos(alj,i))
next J
next i
for j=1 to 3
av(jr=av(jr*2,.%3,14148/340.
next j
print
text 0,& LOCAL G- LEVELS &
print
print alc{l,1),91c{1,2),91c(1,3)
print glec(2,13,91c(2,23,g1c(2,3)
print glc(3,1%,q1c(3,2),q1c(3,3?
REM WEIGHT COMPONENTS
for j=1 to 3
waljl=wao*cos(av(jd)
wb(j)=wbir%cos(av(j)) :
next Jj
phi=phi*2.%3.14146/340.
la=lave/2
cil2=ct/i2
ci2l=c2/il
aear=11%12
REM CALCULATE EAR FORCES USE B&R LOADS AS OPTION LATER
REM FIXED COMPONENTS ARE ALWAYS THERE
1br=1rod+icg .
watrti=lbr*¥walld/1rod s
slf=wb(i)+watri
wtot=wao+wbr . . .o
52¥—wb(2)+wa(2)+fst2
t3f=wa(3)+wb(3)
mif==(wal(2)+wbh(2)+fst2) *¥eS~wa(3) %¥(e3+1cq)-wb(3) *e4
m2f={watri+wb(1))*%e5-wa(3)*¥e2-wb(3) *el
tt3fswatri*¥e3+(wa(2)+fst2) %xe2+wb( 1) %ed+wb(2) *el
fcdrf=lcg*wa(l)/1rod
mat=fcdrf*¥(1rod-13.57
mbf=fcdrf*7.125
sdraf=fst2/aa+abs(maf*ca/ia-
sdrbf=fst2/ab+abs(mbf*cb/ib)
fcof=1cgo*wa(i’/1rodo
pbushf=fcof#(ldr+d)/(d*abush>
REM STRESSES FROM FIXED COMPONENTS
dear=(dl ¥dl +d2%d2) %% .5
se t3f=abs(t3f/(4*%aear))
seml f=absi{(mlf/(2%d2%aear)>
sem2f—abs(m2f/(2*d1*aear))
fcearf=tt3f/(2%dear’

CYGNA

frf=x%fcearf p ATTACHMEMT
flif==(fcearf*sin{phi)—-frfxcos phn)) .
§22f=fcearf*cos(phid+frfxsin(phi) JoB NO, 8214
stt3f=abs(f11f*]a%cil2)+abs(f22¢%]a%ci21) FILENO. 0S.OL.F_
ceslf=abs(slfxciliZ2%x1a/4.) SHEETNO.&EAZ

ses2f=abs(s2f*%ci2l*¥1a/4.)
srf—set34+seml++sem2f+seslf+se524+stt3+
REM EAR SHEAR
taulif=abs{slf/(4%aecar))+tabs(fl1f/aear)
tau22f=abs(s2f/(4d*aear’d+abs(+22f/aear?
taurf=C(taullfxtaul lf+tau22fxtau22f)%*%,5
taubf=taurf*aear/ablt

REM EARBOLT TENSIOM
btf—(set3f+sem1f+sem2f)*aear/ablt

~em i




0126:00 print UPERAIING CYUINDEKR BRG PRthURh *spbush+t
0127:00 print*OPERATING VALVE EAR TENSILE STR "ssrf
0128:00 print"OPERATING VALVE EAR SHEAR STRES "j;taurf .
'0129:00 print"OPERATING EAR BOLT SHEAR STRESS ";taubf
0130:00 print" OPERATING EAR BOLT TENSILE STR ";btf
0131:00 print ‘
21 32:00 REM

33:00 REM CALCULATE VARIABLE COMPONENTS
L.34:00 REM
0135:00 dsr=0.
0136:00 dtaur=0.
0137:00 dtaub=0.
0138:00 dbten=0.
013%9:00 dsa=0,
0140:00 dsb=0. ) ‘
0141:00 dpb=0.
0142:00 for j={ to 3 ~ _
0143:01 fco—lcgo*wao*glc(l,J)/lrodo -
0144:01 pbush-fco*(ldr+d)/(d*abush)
0145:01 ftri=1br*wao*glc(1,j)/1rod
0146:01 si=ftri+wbr*glc(i,jd
0147:01 s2—wtot*glc<2 J)
0148:01 t3=wtot®glic(3,Jj) - ,
014%:01 ml—-wtot*glc(2,J)*eS-wao*glc(S,J)*(eS+lcg)-wbr*glc(s J)*e4
0150:01 m2=(ftri+wbr*glc(l,j))*eS~(waokeZ+wbr*el)*glc(3,J)
0151:01 tt3-ftr1*e3+wbr*glc(1,J)*e4+glc(2,J)*(wao*92+wbr*el)
0152:01 fcdr=1cg*wao*glc(1,j)/1rod
0153:01 ma=fcdr*(irod-13.5) . '
0154:01 mb=fcdr*7.125 Y
0155:01 siga=max®ca/ia
0156:01 sigb=mbx*cb/ib .
0157:01 REM CALCULATE EAR TENSION
”"18‘: 01 set3=abs(t3/(4%aear)>

+2:01 semi=abs(ml/(2xd2x%aecard) ' |
0160:01 sem2=abs(m2/(2%dl*aear)) '
0161.:01 fcear=tt3/(2%dear)
0162:01 fr=x%*fcear .-
0163:01 fli=—(fcear*sin{phi)—-fr¥*cos(phi))
0164:01 f22=fcear*cos(phi)+fr¥sin(phi)
01465:01 stt3=abs(fiixlaxcil2)+tabs(f22%laxci2l)
0166:01 sesl=abs(si%*cil2x1a/4.) .
0167:01 sesZ2=abs(s2%ci21%*1a/4.)
0168:01 sr=set3+seml+sem2+sesl+ses22+stt3
01469:01 REM EAR SHEAR
0170:01 tauli=abs(sl/(4.%aeard))+abs(fil/aear)
0171:01 tau22=abs(s2/(4.%aear))+tabs(f22/aear)
0172:01 tauvear=(tauiix*taull+tau22%tau22)**.5 :
0173:01 taublt=tauearx*aear/ablt
0174:01 REM EARBOLT TENSION : :
0175:01 btens=(set3+seml+sem2)*aear/ablt
0176:01 dsa=dsat+siga*siga )
0177:01 dsb=dsb+sigb#sigb
0178:01 dpb=dpb+pbush*pbush
0179:01 dsr=dsr+sr*spr
0180:01 dtaur=dtaur+tauear*tauear
0181:01 dtaub=dtaub+taubl t*xtaublt
0182:01 dbten=dbtent+btensx*btens
,21R23:01 next

4:00 REM COMBINE STRESSES

85:00 dsa=dsa*%.5
0186:00 dsb=dsb*%.5
0187:00 dpb=dpb*#*.5 v
0188:00 dsr=dsr*%.5 : . .
018%9:00 dtaur=dtaur*%,5
0120:00 dtaub=dtaubx*.5

NNA DS AN e b o memadle b e v =
.




0192:00
0193:00
0194:00
‘“0195:00
0194:00
0197:00
~~198:00
ﬂ"WWuoo
L<00:00
0201 :00
0202:00
0203:00
0204:00
. 0205:00
0204:00
0207:00
0208:00
0209:00
0210:00
0211:00
0212:00
0213:00
0214:00
0215:00
0214:00
0217:00
0218:00
0219:00
0220:00
0221:00
0222:00
© 0223:00

@

print .

text 0,& DYNAMIC COMPONENTS &

print

print "DRIVE ROD TENSILE STRESS AT A"j;dsa
print "DRIVE ROD TENSILE STRESS AT B"jdsb
print "BUSHING PRESSURE ® sdpb
print "VALVE EAR TENSILE STRESS "sdsr
print "VALVE EAR SHEAR STRESS .“s3dtaur
print "EAR BOLT SHEAR STRESS “;dtaub
print "EAR BOLT TENSILE STRESS “sdbten
dsa=dsa+abs(sdraf)

dsb=dsbtabs(sdrbf)

dpb=dpb+abs(pbush¥f)

dsr=dsr+abs(srf)
dtaur=dtaur+abs(taurt)
dtaub=dtaub+abs(taubf)
dbten=dbten+abs{btf)

print

text 0,& FIXED PLUS DYNAMIC COMPONENTS &

print
print
print
print
print
print

print-

print
end

"DRIVE ROD TENSILE STRESS AT A"j;dsa
YDRIVE ROD TENSILE STRESS AT B"j;dsb

"PUSHING PRESSURE " s dpb
"WALVE EAR.TENSILE 'STRESS "sdsr
"UALVE EAR SHEAR STRESS * sdtaur
"EAR BOLT SHEAR STRESS " sdtaub
"EAR BOLT TENSILE STRESS “:dbten

*xx%%% End of program *x¥%xxx

CYGNA

ATTACHMENT

JoB Mo, f204

FILENO._OS.01. F
SHEET NO. 4.3.AS




‘
.

" espd).

INPUT GLOBAL ACCELERATIONS
? 2.26,3.62,2.8

OPERATING

" v
] [

DYNAMIC COMPONENTS

INPUT DATA
GLOBAL G-LEVELS = 2.26 3.62
NORTH VECTOR ANGLES = 1835 90
VERTICAL VECTOR ANGLES= 90 180
EAST VECTOR ANGLES = 45 90
WEIGHT VECTOR ANGLES = 90 0
LOCAL G-LEVELS
-1.59807 -1 .38092E-5 1.97989
~8,62121E~6 =3.62 -1.04811E-5
-1.59807 -1.38092E~5 ~-1.97991

,OPERATING DRIVE ROD STRESS AT ‘A 746.432

OPERATING DRIVE ROD STRESS AT B 1319.35

OPERATING CYLINDER BRG PRESSURE -7.15824E~4

OPERATING VALVE EAR TENSILE STR ' 2111.01

OPERATING VALVE EAR SHEAR STRES 293.8%6

OPERATING EAR BOLT SHEAR STRESS = 2440.85
EAR BOLT TENSILE ; STR 1625.1

DRIVE ROD TENSILE STRESS AT A 28384. 4

DRIVE ROD TENSILE STRESS AT B 43412.2 .~ Ak e .l d/'/(’ I thnod ot <l
BUSHING PRESSURE

EAR BOLT SHEAR STRESS
EAR BOLT TENSILE STRESS

~

FIXED PLUS DYNAMIC COMPONENTS

477.447
9% ¥see speets 4,33 - 434

7039
10524.2

DRIVE ROD TENSILE STRESS AT A 29150.9
DRIVE ROD TEMSILE STRESS AT B 44731.é

PUSHING PRESSURE

~

477 .448

—AEPE—-EAR—TFENSILE—STRESS——— 103233
~YALLE—EAR-GHEAR—STFRESS——1349+-55—
EAR BOLT SHEAR STRESS
EAR BOLT TEMSILE STRESS

‘2.8
135
20
135
20

CYGNA

ATTACHMENT

JOB NO._ F2o44¢
FILE NO._.0S.0L. F
SHEET NO. 1:3:40

ve R wes THE =8

A



:sp@Z
INPUT GLOBAL ACCELERATIONS .

?‘A R6,3.62,2.8

INPUT DATA

3LOBAL G-LEVELS = 2.26 3.62 2.8
JORTH VECTOR ANGLES = 135 20 135
JERTICAL VECTOR ANGLES= <0 180 ?0
IAST VECTOR ANGLES ' = 45 20 135
JEIGHT VECTOR ANGLES = 20 0 20

LOCAL G-LEVELS

-1.59807 -1.38092E-5  1.97989
-8.62121E~6 =3.62 -1.04811E-5
-1.59807

-1 .38092E-5 -1.97991

JPERATING DRIVE ROD STRESS AT A 766.432
JPERATIMNG DRIVE ROD STRESS AT B 1319.35
JPERATING CYLINDER BRG PRESSURE -7.15824E-4
JPERATING EAR WELD TENSILE STR 3090.43
JIPERATING EAR WELD SHEAR-STRES 735.124
JPERATING EAR BOLT SHEAR STRESS 2440.84
JPERATING EAR BOLT TENSILE STR 142S.1

‘ WMIC COMPONENTS
JRIVE ROD TENSILE STRESS AT A 28384. 4

JRIVE ROD TENSILE STRESS AT B 43412.2
3USHING PRESSURE 477 .447

'AR-wEEB——SHEAR—S?RESS————————inﬁ?ﬁH?'
AR BOLT SHEAR STRESS 7039
(AR BOLT TEMSILE STRESS 10524.9

FIXED PLUS DYNAMIC COMPONENTS

JRIVE ROD TENSILE STRESS AT A 29150.9
JRIVE ROD TENSILE STRESS AT B 44731.4
USHING PRESSURE 477 .448
ARTHWELD—TEMSTHEE—STRESS—15t82T1— Jt
AR-WELED—SHEAR-STRESS——2837-86—

AR BOLT SHEAR STRESS 9499 .86

AR BOLT TENSILE STRESS 12150

NSILE-STRESS————120R42— ¥ See sSHeeTs 4.5,30- 4.3 JON

CYGNA

ATTACHMENT

JOBNO _&_Z_Qﬁi_

s.0l.F
FILE NO.
sueeT no. 3241 4- 3.A7




-

csp@a :
INPUT GLOBAL ACCELERATION
? 1.44,3.54,1.9

INPUT DATA
‘GLOBAL G-~LEVELS = 1.44 3.54
NORTH VECTOR ANGLES = 135 20
VERTICAL VECTOR ANGLES= 20 180
EAST VECTOR ANGLES = 45 . 0
WEIGHT VECTOR ANGLES = <90 ¢
LOCAL G-LEVELS
-1.01824 -1.3504E-S 1.3435
-3.49316E-6 -3.54 . =7.29792E-6
~-1.01824, -1 .3504E-5 -1.34351

OPERATING DRIVE ROD STRESS AT A 766.432
OPERATING DRIVE ROD STRESS AT B 1319.35 ‘
OPERATING CYLINDER BRG PRESSURE -7.15824E-4
OPERATING VALVE EAR TENSILE STR 2111.01
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5.4 SUMMARY SHEETS
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user numbei 43

date/time 02/710/83 09: 06 .
function EIN -SRM MASTER EQUIPMENT LIST-

. EPN COMPOSITE EPN
2-CSp-v-1 _ 2—CSP-V—-1+
CONTRACT MFG MODEL SERIAL NUMBER
&8 B250 A—206763
DESCRIPTION
30" BFLY CONTAINMENT ISOL VALVE
g 6 521078.5
LEVEL EC : HOURS SAFETY FUNCTION ACCURACY
2 A 4320 = B1,F
A/E DRAWING BLDEG ELEV DETAIL ZONE ROOM
M543 DS "R_  S50B M.5/7.6 RA3
SEIS. QUAL ENV. QuAaL STATUS TM FREQ QID
TEST ANL F/0 C° AGING DBE C ENV
-_— o . - B o7 - 361104
A .
’ ® i
]
CYONA .

opovscr LWePss whP2i o

TITLEMM Do
| ~ED BY? o
Paﬁférgmmlcz '

oate 4l2a]8e

xR
DATE

3 204y
O
JoB N 0s.ol.F

guzeT Mo, S

-v

~



user number 43

"function NEX ~SRM MASTER EQUIPMENT LIST-

EPN COMPOSITE EPN
2-CSp-v-2 2-CSP-V-2+
. CONTRACT MFC _ MODEL SERIAL NUMBER
68 B250 A=206763
DESCRIPTION
30" BFLY_ CONTAINMENT ISOL VALVE
[] 'S‘o‘a&
LEVEL EC HOURS SAFETY FUNCTION ACCURACY
2 A 4320 BL,F
A/E DRAWING BLDG ELEV DETAIL ZONE ROOM
M543 .R_ 808 M.5/7.4 RA3
SEIS. QUAL ENV. QUAL QUAL)\ STATUS TM FREG QID
HL\ TEST ANL F/D C AGING DBE C | SEIS]| ENV :
Ny o1 __ @ — -\ g = B 9oz geuo0s
AGE | A . '
- CYLRNA
prosccT Lotfss waP-2
TITLE Su.mbrv\ antc'f}'
PREEAGED BY: 7
L.c Fern‘)«h‘l’tl
pate _ 428(53
CIiﬂ'.Z‘(ED 2':’: :
DATE
JOB NO, __Fo4Y
' FILE NO, _95: 81. F
SHEBT NO, 5,4.7'

date/time 02/710/83 09:07 .

%

el o et Sl e e =T

RS o Y L LET PIO LU e L
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user number 43 ' datestime 02/10/83 09: 13

function FIN ~SRM MASTER EQUIPMENT LIST-
EPN COMPOGSITE EPN
D-CEP-V—14 2~CEP-V—1A+
CONTRACT  MFG ‘ MODEL SERIAL NUMBER
o B250 DUE A=206763 27934-3
DESCRIPTION
30. 0" BFLY(AQ) DRYWELL EXHAUST
LEVEL EC USE HOURS SAFETY FUNCTION ACCURACY
2 A 13 4320 B1,F )
A/E.DRAWING AE ZONE BLDG ELEV DETAIL ZONE ROOM
M543 J13 R_ 558 J.4/5.4 R&2 .
SEIS. QUAL ENV. GUAL QUAL STATUS TM FREG Q1D
HL TEST ANL F/0 C AGING DBE C SEIS : ENV
Y 01 __ O o A _ P 07 - 361104
MESSAGE ’

PRGCLLT (DPPSS -tNe-2

TirLn Sammiry Slr\“(’s
;-v-;-:: saEa BYe

] . “L.C. Fernzniex

— o+

euzeT NO, 202
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user number 43
function FIN

EPN
2—-CEP~-V~-2A

MODEL. -
DG A-206763

CONTRACT MFG
2 . B250

date/time 02/10/83 09: 13

—SRM MASTER EQUIPMENT LIST-

COMPOSITE EPN

2~CEP-V-2A+

SERIAL NUMBER
27234-4

DESCRIPTION

30" AD BLFY DRYWELL EXHAUST

SAFETY FUNCTION

HOURS
4320

USE
i3

LEVEL EC
2 -]

A/E DRAWING
M543

AE ZONE BLDG
J13 R_

ENV. GUAL
AGING DBE C

SEIS. QUAL
HL TEST ANL F/0
Y

MESSAGE

Bi,F

ACCURACY

ELEV

558 J.4/5.4

GUAL STATUS
SEIS ENV

A

ZONE ROOM
R&2

DETAIL

™  FREQ QID

P 361104

o7

LER ]

CYGENA
PROJECT WPPSS wnp-2
TITLE Summiny Sheds
PREPARED BY:

LC.Fernandes
DATE Y{2qa]9%

cH '25:: G5y
DATE ... 541418
JO8 NO, 2104y

FILE NO, _0S, 0(.F
SHEET NO. J 5.4 . ¢




5.5 REVISED BURNS & ROE ,
PIPING ANALYSIS ACCELERATIONS



® - - b
f.‘._‘: -

Ky .
Ll Ves
oagiat -
P 1 . MAY 111983 - .
b g TP O TN . . . . .
R j',_;_ .;_*,'»-_, oo L J .
SRR '

11. ‘j‘eé‘t’z .w. Oo' 3900/4000 R - - A , ."x'
washington Fublic Power Supply Systen R E C’ E ! v E D ]
RS Wup-2 ’ . .
. qualification of Mechanical Pipe . mAY 31 1983
Mounted Equipment; Forwarding of
" Information

kY

CYGNA-RICHLAND -

TR

otV
I-J.‘. .
. : .

LY o

April 29, 1983 ke
DRIP-83-078 iR

it Mr. L. T. Barrold j N
Asewe .. Assistant Director N i
‘PShasdi."Washington Public Power Supply Systen @Yﬁ%ﬁ\& o :,_;"‘-‘

T

1P a3 T 3000 George Washington Way Tl
richland, Washington 99352 . AWACHMEN
. JoB NO, ————

‘ Attention: Mr. B. A. Holmbicry 0s.0t.F

iy X VI

~ei .. Refererces: ({(a) WPBR~83-17, dated 3/16/83. sasa'ruo.._-._'_—l(
RRERELY {b) WPBR-83-28, dated 4/12/23. | _ e i
R . (c) WPBR-83-29, dated 4/12/83. . RIS
‘:::g‘.‘wf".,:x - "(d) Telecopy, B. A. Holmberg to E Cor o mal
MR J. J. Verderber, dated 4/4/83. LT ey
S Gentlemen:

A e In response to the request of references (a), (b), (c)

Kaesie™ © and (d), this letter is fcrwarding refined valve accelerations.
Toukywys. - The valve acceleration shects for the five (5) CSP valves U
Sliknid Lp0 o Tepresent the second iteration of the refincment task.. Valve .7,

«,". ~, sheets for the other four (4) valves represent the first SRESRY
ori@l’ iteration of the refinement task. DPlease inform the Woodbury i [. .
“ieee - Office if efforts should be rmade to reduce accelerations ) S
further. '
Very truli’ yours,
. ORIGINA SIGHMED BY J. J.\VERDERBER

Lo S A

.. JIV/BPM/es’ John J. Verderber co T

w: Atte - Project Engineering Manager i,

CC: Mr. W. S. Chin - BPA - 1 v/1
\ Mr. J. E. Rhodes ~ WPPSS ~ 1 w/1 ,
Mr. P, Buck - WEPSS - 1 /1 Mail Dirop 675.




ATTACHMENT

Data forwarded with BRWP-83-078, dated April 29, 1983

Valve #

CCSP=V=1
SP-V-2'>
Ccsp-V-3
CSP~V-4
CSP-V-5
RCIC-V~-31
RHR-~-V~-17B
RHR-V-53A
RHR-V-53B

Anchor Group

125

125

125

125

125
107

31
29

31

€alc. No. - . -

8.14.129

8.14.129

8.14.129

8.14.129

8.14.129

8.14.112A
8.14.121
8.14.62C - e
8.14.121B

CYGNA
| ATTACHMENT

JoB No. _8Slotd
FILE NO. 0S.01.F _
SHEET 1O. 552
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7.0 PRIOR CALCULATIONS USED FOR REQUALIFICATION
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7.0 TRANSMITTAL, PRIOR CALCULATIONS

3

AND REPORTS
CONTENTS
7.1 Communjication Reports
7.2  Original Requalification and SQRT Forms
7.3 BIF Report: Dynamic Torque Calculations
of Butterfly Valve *
7.4 McPherson Associates Report:

Design and Seismic Analysis
of: 24" Cylinder-Operated
Butterfly’Vvalve *

*Note: Excerpts from report included in specified
section. For complete report, see Cygna -ka
Energy Services File No. 0S.01.F, QID 361104,
"Equipment Seismic and Hydrodynamic
Requalification of 30" Cylinder Operated
Butterfly Valves," Revision 1, June, 1983.
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COMMUNICATION REPORTS

7.1
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TN

- Memorandum
Prpject Memo No. 14B

To: W. Schlafer Date:  November 15, 1982

REZEIVED

From: P, Guglielmino/J. M. Foley JobNo: 83015

Subject:

'.-“\M?,‘N 4

?”'b’f»‘ i'?“f«\a {2;:’ nu’&z{»

— NQV 17 1982

Copies: T, Wittig

\_/CYGNA RICHLAND

The above QID's have been revised to include the effects of
the following:

1) Dynamic Torque due to Containment Backpressure
- Effect (TCB)
2) Dynamic Loads 5g, 5g and 3'g, two horlzontal
and vertical. CY \@A
3) Seismic Loads.
. . ATTMCHMENT
The results and recommendations are outlined below. )
A. QID No. 361106 - 24" Primary Containment Butterfly JOB'“L’;;‘”_F
Isolation Valves. ) HLENOu—1;7—rT
EPN's: CSP-V-3, 4. Fail Close " | SHEET NO\ -t
’ CEP-V-3A, 4A . Fail Close .
CsP-v-5, 6, 9 _ Fail Open

1)

2)

3)

Maximum Dynamic Torque result from BIF Report No.
TR-27234 is 11,691 in-1bs.- for the air flow analysis
and 11,379 in-1bs. for the steam flow analysis.

These valves are lower than the design seating torque
value of 17,000 in-1bs used in the original McPherson
Associates analysis report No. TR 74-7.

Stresses due to Seismic and Dynamic Loads are within

the material allowables and satisfy the requirements

of the AISC Code, Appendix B, for fatigue evaluation.
(Fatigue evaluation applies only to EPN CSP-V-9 which
i s subjected to Hydrodynamic 1loads.)

Results of the stability analysis for both the fail
‘close and fail open valves are as follows:

a) Fail Open Valves (CSP-V-5; 6; and 9).

The current fail open design using a 100#/in spring
with 350# preload will not be stable in the open
position. The spring preload should be increased
to provide stability for the open position.




. .
.
0’\‘
.

However, if the preload is increased enough to
stabilize the open position when subjected to
seismic and dynamic torque conditions, the
corresponding final spring load will be too great
to allow proper seating with the 70-PSI air
supplied to the operator. It is recommended

that the spring preload be increased to approxi-
mately 1650# and that the supplied air pressure
be increased to 95 PSI.

v

b) Fail Close Valves (CSP-V-3; 4 and CEP-V-3A, 4A)

The current fail closed design using a 100#/in
spring with a 1500# preload will not be stable
in the open position. This occurs because
almost all of the load exerted by the 70 PSI
cy¥linder operating pressure is required to com-
press the spring to its-£final load of 3000#. -
The additional axial load of 1244 1bs. due to
seismic and dynamic torque will cause the valve
disc to flutter. However, the full 1500# pre-
load is required to seat the valve closed, the
spring load cannot be reduced. Therefore, we
recommend the air pressure be increased to 85
.PSI to stabilize the disc in the open position
wheg subjected to seismic and dynamic torque
loads.

QID No. 361104

30" Primary Containment Butterfly Isolation Valves
(Fail Close)

EPN's CSP-V-1; 2 T ’ S

1)

2)

3)

CEP-V-1A; 2A

Maximum Dynamic Torque result from BIF Report No.
TR-27234 is 23,099 in-1lbs. for the air flow analysis
and 23,171 in-1lbs. for the steam flow analysis.
These valves are lower than the design seating
torque valve of 27,800 in-1bs. used in the original
Dynatech analysis report No. 1351, Rev. 1. »

Seismic Stresses were found to be acceptable.
Fatigue analysis was not required since the valves
are not subjected to hydrodynamic loads.

Stability analysis for the fail close position
showed that theses valves experienced the same
stability problems as the 24" fail close valy

(See discussion above) : G&YG%A .}

ATTACHMENT

|
JoB NO.. S04
FILE NO._05,0L.F

SHEET NO. L.\LZ




assumption that stability is defined as no motion of the
disc in either the open or closed position due to seismic,
hydro and dynamic torque loads.

. : The above results and recommendations are based on the

® S CYGNA

: ATTACHMENT ]

* lJosno. FBHE |

FILENO..0S:21.F
714.3

SHEET NO.
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Washington Public Power Supply System
P.O.Box968 3000 GeorgeWashingtonWay Richland, Washington 99352 *{509)372-5000

December 17., 1982
GE-02-RWH-82-018

Cygna Energy Services

141 Battery Street "

Suite 400 . .
San Francisco, CA 94111

Attention: Mr. T. Wittig, Project Manager

Subject: NUCLEAR PROJECT 2
CONTRACT C-0892

Investigation of the CSB and CEB systems shows that during a dynamic
event the systems are not degraded in any way by the butterfly valves
fluttering. Therefore, al1 work on Work Release Nos. 14 and 17 which
address valve stability should be terminated.

R. W. Hickman - 575
Senior Engineer,
Equipment Qualification

RWH[ﬁgs

cc: F. Khanachet, Cygna Richland
CYGNMA

ATTACHMENT

RECEIVED

JOBNO,_ 3144

FILE NO._Os.oL-F
* . |sueerno.TLd

BEC 29 1982 ' !

CYGNA-RICHLAND



Communications

CYGNAR Report
QHIHTHTHTTR T T
Company: cEs jb Telecon =] Con‘ference Report
Project: . Job No.
WS EFGQ Date: B Ogau—
Subject: i Time: B 5:20..04:—-
BIF _VALWWE DIMERSIONS Place: R po "
Participants:
rictpants Siom FQQQ” of___ CEs- Bbo -
Ryel R }x.o-p-n.&-' Qo[- %"'BS-']m of Pre
h;«w &M . of Cfs- Efo
Item Comments . ' Req'd Action By
S CETRE WSS A
|BiE VAWE  FLANGE _ PIMENSIONS
w " ' . t "
24 fhehwssa  jagt v L 2qzs. -
g, 25 © Loy ' |
o.d. 32 ~8.15 "
Rols - 1% (209 (g (29)
2ful 33 - R).,&e EA#‘-H"{"'JF /9 Ew
 oppeet g e
ATTACHMENT
JOB NO. _9_‘1:_‘*_;—
FiLE NO, 5.0k T
'SHEET NO. LS ;
Signed: Page of
Distribution:

1020.00




Communications

Project File IDIiSeard®, Oriice File

RN Report
[HHETHHHB TS
@ Compoany. CES X Telecon ’ D Conference Repon
Project: JobNo. 82044
WNP-2 Eauipment Qualification ' Date: o2 /83
Subject: Time:
Weld size at Valve Flange/Ear Interface 2:00 p.m.
: - Place: .
Richland
Participants-
Don Searle ‘ .o CES/RBO
Rick Ricappito o BIF 401-885-1000
of
item Comments Req'd Action By
Requested and received information concerning the
attachment of the rectangular shaped 'ears" to the
valve body flanges'.
Rick informed me that all of these items were af- .
fixed to,the valve flange by means of welding.
o a) 0.31" fillet weld three sides
0 - 'b) ~ 0.31" "J"/Groove weld on side flush with
fiange face
Reference: BIF Order No: PNZ?ZQA, PN27235
BIF Assembly Drawing: A-206767
ATTACHNMENT
JoB no. 52044 _
’ FILE ¥O. 0S:OLF
swgeT no. Ll
o N .
Signec: ,!-1,\@/(,@’1/{,(—' : g Page 1 of 1
Distioutior’ (33 erig. F. Khanachet, D: Armstrong, M. Scott, R. Hickman,
LEN [+ c1+ &
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7.2 Original Requalification and SQRT Forms
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" WPPSS NUCLEAR PLANT 2 (6] O
UNIT 2

SEISMIC AND HYDRODYNAMIC LOADS
REQUALIFICATION CERTIFICATION -

JOB NO. 2808

EQUIPMENT NAME: 30" wCyl:i.miler.O;gerated - SPEC. NO: 68
‘Butterfly Valve - , .
EQUIP“ENT'NO: CsP-V-1,2; (;EP-V-].A, 2A -

LOCATION: * ' Reactor Bldg. Elevs. 508'0", 508'0", 562'0",.558'0Q"
EQUIPMENT CLASSIFICATION: [ ACTIVE *[] PASSIVE
SEISMIC QUALIFICATION REPORT REFERENCE:

l. Seismic analysis of 30" .cylinder operated butterfly valve.
Report No. TR-74-8 (Rev. 1) dated 12/31/75 by McPherson
Assoc./BIF '

2. Dynatech project No. BIF-14 deflection analysis .of
butterfly valves by Dynatech R/D Co. 4/12/76
Trans.13B o K

THE ABOVE SEISMIC QUALIFICATION REPORT(S) HAVE BEEN REEVALUATED AND
REQUALIFIED WHERE NECESSARY TO SHOW THAT THE ABOVE-MENTIONED CQMPONENT :
IS CAPABLE OF PERFORMING ITS INTENDED SAFETY FUNCTION UNDER ALL THE
APPLICABLE LOADING COMBINATIONS INCLUDING THE POOL DYNAMIC LOADS.

PREPARED:

. APPROVED:
CYCSNA | .
. ATTACHM«‘ENT DAT'E.

EILE NO. 05:00:F

iSHEET NOL’.’:-L-:J '

.
~t,




WNP-2

nutech

San Jose, California

File No

Project

Washington Public Power~Supply System

Owner

Client Washington Public Power Supply System

I. Original qualifidation'method

. < A.
A.
B.
c.

D.

E.

30" Cylinder Operated Butterfly Valve

, Tag No. CSP-V-]
T I CSp=-v-2
CEP-V-1A
. CEP-V-2A
Class I Active

CYGNA

|ATTACHMENT

WOBNO. 2oyy |

Equivalent static analyls §y .. |FILENO, OS0l.F.
e o oo = e+ oo« .|sHEETNO. T2.2 I:

II. Reevaluation e - I

The natural frequencies were not calculated.

Valve operability was Werified by deflection calculation.

Calculated stress margins are within allowables.

RRS not used, but seismic’ coeff1c1ents used in the
analysxs envelops the 1nter1m SQRT crlterla.

Loads combined by SRSS method.

III. Conclu51on R

o a.

The 30" cyllndeq operated butterfly valve does not

- comply with 1nter1m SQRT requlrements. ia

1. The natural frequencmes were not calculated.

IV. Recommendations

A.

Analyze valve to SQRT requirements.
!

v. Comments on original analysis

A.

B.

c.

The horizontal acceleratlpn used were for SSE 3g
in orthogonal direction and vertlcal, combined
u51ng SRSS. !

The natural frequencies were not calculated.

Max1mum critical deflectlon was 0.104 in. vs.
0.50 in. allowakle. .

Rewvision

Prepared By/Date

Checked By/Date

0 ' Pag
~T2 3411 : : : ofe

F‘J’;J:éf/;/

—x




Tag no.CSP-V-1 .
CSp-V=2 -
‘CEP-V-1A
CEP-V-2A .

. Qualification Summary of Equipment

Plant Name: WNP-2 ” o Tyoe:

T. Utility: Washington Public Power PUR
Supply System ' w
2. NSSS: GE 3. A/E: Burns & Roe BYR 5, Maxk II

Componeat Hame 30" Cylinder Operated Butterfly Valve:

1.

2.

3.
4.

S..

6.

7.

8.

9.

PrepaZ’ced bg:%ﬁ/‘ﬁ‘ - C?@NA

Scope: [ J NSSS* . [X] Bop
Model Number: A-206-763 - Quantity: %

Vendor: McPherson/BIF

If the component is a.cabinet or’panel, name and ino&el No. of the
devices included: N/A

Physical Description a. Appearance 'Valve

b. Dimensions

c. Weight 321 1bs.

Location: Building: Reactor

Elevation: 508°'0%", 508'0", 562'0", 558'0Q"

.Field Mounting Conditions [ ] Bolt (No. ., Size. )
" A E % Weld. (Length )

Conta:.nment Supply Purge System
a. System in which located: Containment Exhaust Pu;gg Svstem
Drywell Exhaust,
b. ‘Functional Description: Containment Tsolation.

c. . Is the equipment required for [ ] Hot Standby [ ] Cold Shutdows
' [ ] Both » [ 1 Neither

Pertinent Reference Design Specifications: 2808-68

3/81

‘ Checked by: @0 FlAL . - ) - ATTACH‘ﬁENT

soB no. 1ot

FILE NO. 05.0L-%

gHEET NO. k3 —







-2-

111. 1s Eqmpment Avaﬂable for Inspection in the Plant: L.1 Yes ' LY No
IV~ Equipment Quahﬁcatwn Method: '

[ ] Test oo . [x] Analysis : . [ ] Comdinmation of Test
D : and Ana'!ysxs
Qualification Report®: Contract 68, Transmittal 24

. Report-No. TR-74-8 (Rev. 1) 12/31/75, Seismic
(.N°' » Title and Date) ..AnaJAI.S.Ls..Qf..BO...CyJJ.nder..Qper.ad;ad Bu‘l':terfly Valve

Co;rpany that Prepared Report: McPherson Assoc/BIF

Corpany that Reviewed Ref:ort_: Burns & Roe/NUTECH

V. Vibration Input:

1. Loads considered: a. [x] Seismic on'iy
be [} Hy;!rédynamic or;'ly
e L3 Combmation of (a) and (b)
2. Method of Comdini ng RRS: [ ] Absolute Sum [ J SRSS kg N/A

\other, specity)
3. Required Response Spectra (attach the graphs): Attached

: 4. Darping Corresponding to RRS: O0BZ - SSE_ %%
5. Required Acceleration in Each Direction: [ 1 ZPA [X] OtherAttachmentl
. = ) .. (specﬁy'}
.0BE §/S = F/8 =
SSE  §/5 7777 T R—— F/B = i.36g V=" "Z.00g

E-W T N-S ]

*NOTE: .If more than one report complete items IV thru VII for
each report. . .

caw s am mer m—






vi.

-3~

- s

If Qualification by Test, then Complete*: n/a
=== ] [ ] random
1. [ ].Single Frequency . [ J Multi-Frequency: [ J°sine beat
2. [ 1 Single Axis ‘[ J Multi-Axis L
3." No. of Qualification Tesis: 0BE . SSE - QOther :
{specity) :
4. Frequenqy Rang° . ) . ' -
5. Natural Frequenc1es in Each Direction (Side/Side, Front/Back Vertical): )
SIS = F/B = V=,
6.. Method of Determining Natural Frequencies . , )
[ JLab Test ' . [ J In=Situ Test ' [ 1 Analysis’
7. TRS enveloping RRS using Multi-Frequency Test E % zes (A*tacn TRS & RRS graphs
.No
8. Input g-level Test: OBE §/S =__ fB=____ vs__ T
: ' SSES/S=.  FB=__ va
-9 L;boratonj Eountinéz T . ' ._° -
. [ 18l (No.____, Size ) [IWeld (Length ) L) ___
10. ‘Functional operability verified: [ JYes [ 1 No [%] Not Applicable
~l11i Test Results‘%nciuding modifications made: '
12. Other test perférmed (such as aging or fragility test,_including results):

“ s arwaeme U

*Note: I qualmf*cat’on by a conblnat1on of test and anaIysxs 2lso complete

Item-VIi.

CYGMA | e
ATTACHMENT

Josno. 3104y |
FILE NO..25.0LF _
sHEETNO.1.2. 5.




‘ .
L]

Vii. If

o h-

Qualification by Analysis, then complete:

i.

2.
3.

4.

5.
6.
7.

8.

A.

Be

Method of Analy;is:

[ J static Analysis [ ¥ Equivalent Static Analysis
9,=39, 9,729

"L ] Dynamic Analysis: [ ] l%1'111ma--His‘é{'ary [ J Response Spectrum 7

Natural Frgquenciés in Each Direction (Side/Side, Front/Back, Vertical):
S/s= F/8 = V=
Model Type: [ J30 . ] T332 £ J1o |

[ 1Finite Element [ ] Beam [3 ClosedeForm Solution
[.] Computer Codes: » ] None. o o

- e c AT ces - o~

: Frequency Range and No. of modes considered: T e e

[ ] Hand CaTcu'latwns

Method of Combining Dynamlc Responses. [ ] Absolute Sum [ ] SRSS -
[ ] Other:
., Tspecity]
Damping: OBE__ w/a__ SSE__N/A Basis for thé damping used: o
Support Considerations in the model: .
Critical Structural Elements: . ' ) C .
Governing Load
or Response * Seismic Tota] —Ltress _,
Identification Location Combination Stress Stress Al'losia_:]_g
* Valve Body - : 17 796 18 000 psi
psi -
_ Maxirum Mlowable Deflection
Max. Critical . to Assure Functional Opera-
Deflection Location bility
0.104 in. . Disk ‘ 0.500 in.

leyanNa
ATTACHMENT
S0




Attachmaant 1

Scitic Seismiz "G" calculaticas (Stick chel).

* -
“s

elev::).ti1

.

ons (by NuTech)

—

OBE Level, 1/2% Crzisical Campiag, Szagquency cut~g3Z * and ahave:
SSE Value = 2 x 08E Value’ . .
. Area Horizontal Horizantal [Vertisal |varcic
Buildine Slavation({Tt.)’ C3Z, < SSE, = C3s, = SS=, <=
ReaCtat T 653** -‘ 1.-25 - 2.50 l. oo 2. 00
Building 367 w =53 l.1la L.Q0 - 2.00
52 «57 g,zé\ .37 1,74
500 .68 o 38 .83 1.36~
37q .30 1560 - . .30 1,20
443 .37 L.74 «580° 1.20
434%* . 1.00 © 2,00 .40 .80
Diasal Gan. 414** 1.00 2.00 .40 .80
*10 #2/15 H2 172 3.5/.683 7.0/1.2 2.8/%L.3 1 53.2/3.
T 454 3.2/.73 6.4/L.% 2.5/1.0 |1 3.0/2.¢
437 . 2.2/.20 4.4/%.3 2.3/L.x1{43.9/2.
Radwasgts . : . : .
»3 Z=/L0 Hz . 341 - 1.5/1.3 3.6/3.3 g 2.0/2.1 | £.0/2.:
524 l.1l/Ll.L 2.2/2.2 1.7/.3 3.3/1.
500 1.8/.63 2.0/%.3 l.3/.335 | 3.5/1L.
“56 101/060 2-2/’.c3 ) 1..7/.50 3-.';/10:
-N/S ;:—:n:
Reactar 432°'-11 5/3" 3.2 (3.2 1.2
3uildizg 230 =3" 3.2 2.0 * 1.3
?:.:i:a-:y . 457'-3" 3.0;'203 ‘ '1-3
Conz. 135V =3" . %.0 2.0 1.3
*3 dz2 , .
**From RRS ‘at additional

CYGMA

ATTACHMENT

'FILE NO..0S.ol £ .

JOB NO._820%¢%

SHEET NO, Z.2.1_

-irme-e



7.3 BIF REPORT: DYNAMIC TORQUE CALCULATIONS
OF BUTTERFLY VALVE

eeeee



: B I F A UNIT OF GENERAL SIGNAL
% . 1600 DIVISION ROAD

C ) ' WEST WARWICK,

R.I. 02893

QUALIFICATION OF PRIMARY CONTAINMENT BUTTERFLY ISOLATION VALVES.

UNDER LOCA CONDITION.

DYNAMIC TORQUE CALCULATION OF BUTTERFLY VALVE

PREPARED FOR:

' WASHINGTON PUBLIC POWER SUPPLY SYSTEM

VALVE SIZES 30",
WPPSS CONTRACT NO. 68 -~

PN27234 & PN27235
WPPSS IDENTIFICATION NC. CSP-V-1 &
TsP-V=-3 &

BIF ORDER NO.:

and 24"

-

o
“4

Prepared by: Debeﬁéra K. Das '1:::LQLy4M1QYT&/ 4<::;I;lsu3

Date: Nov. 10

19862

Checked by: Dezso 5211§gv1 <:EEE;%y= Cﬁgzﬁégeﬁy”

Date:
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SUMMARY

This report contains the dynamic torque aﬁalygis of two butterfly
valves of sizes 30, and 24 inch. The analysis is performed for
1L0CA (loss of Coolant Accident) per WPPSS Specification, reference
1 on page six of this report. The analytical procedure and the
assumptions are ou£lined in the section beginning on page seven.
Dynamic torque calculations pavé been performed for two media,
namely, air and ;aturatea steam for various angles of opening of

these valves.

Therresults of the analysis tabulated en page two through five

of the report indicate that the dynamic torgues developed under the
sgeciﬁied flow conditions are less than the.design torgues used in.
the .original Seismic and Ftress analysié of these valves. Theref&?e

the valves are safe against the action of dynamic torque in the

event of a LOCA.
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SUMMARY OF RESULTS

Table - 1,

30 Inch Valve, airflow -

Time angle L Dynamic
s . deg. Torgue
: in-1b

1.0 " 90(Full open) 11020

1.5 . 78.75 23098

2.0 67.50 18138

2.5 56.25 14747

3.0 45.00 15428

3.5 33.75 10780

4.0 22.50 8014

4.5 | 1125 3972

5.0 9.0 (Full -

closed) 0.0 *

TNet= 22174 4in-lb

* At full closed position the dynamic torgue is zero and the net

torque is due to seating and bearing friction.

NOTE: The design torgue used in the Seismic analysis report

No. TR-74-8 by McPherson Associates for this valve is

27800 in-1b. Therefore the design is safe.
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\ SUMMARY OF RESULTS

-

Table - 2, 30 Inch Valve Steam flow
-Time Angle L s Dynamic
s deg. Torqgque
: in-1b
] 2.0 90 (Full open) 11032
1.5 78.75 ‘ 23175 7
2.0 | .67.50 18142
2.5 56.25 14668
3.0 45.00 12424 .
3.5 - | 33.75 10580
4.0 52;50. . 7809
4.5 11.25. 3867
5.0 9.0 (Full ’
closed) 0.0 * TNet= 22174 in-1lb

-

* At full closed position the dynamic torque is zero and the net

torgque is due to seating 'and bearing friction.

r
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SUMMARY OF RESULTS

-

.~ Table - 3, 24 Inch Valve, Air flow

Time Angle KL Dynamié

s deg. Torque °
in-1b
1.0 90 (Full open) 5525
1.5 78.75 11692
2.0 67.%0 .. 90985
2.5 56.25 7428
3.0 45.00 6239
‘3.5 33.75 5430
4.0 | 22.50 4043
4.5 11.25 2020

5.0 9.0(Full .
closed) 0.0"*

Tnet= 13808 in-1b

* At full closed position the dynamic torgue is zerxro and the net

A Y

Note:

torque is due to seating and bearing friction.

17000in-1b. Therefore the deisgn is safe.

The design torqdéwuseé in the Seismic analysis report . ) .,

No. TR~74-7 by McPherson Associate for this valve is

[evena

ATTACHMERT |

J08 N0, 8R0YY
FiLE o, 9S-01.F,
SHEET 1:0..7-3.6




T4 G ue me om Yoot

4%
(]
“
»
1
e F s < -5 oa
-
- & LU N <
.
-
v N
“
. wose ™ eet PR
.
- ..
PEEERR TN o
’ . -

s




SUMMARY OF RESULTS

Table - 4,

-

24 Inch Valve, Steam flow

Time Angle L Dynamic

s deg. Torque

: in-1b
1.0 90 (Full open) . 5425
1.5 78.75 ' 11394
2.0 67.50 8921'
2.5 56.25 7213
3.0 45.00 6109
3.5 "33.75 5202
4;0: 22.50 3842
}.s 11.25 1902
5.0 é.O(Full

closed) 0.0 *

Tyet= 13808 in-1b

* At full closed position the dynamic torque is zero and the net

torgue is due to seating and bearing friction.

-
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McPHERSON ASSOCIATES REPORT:
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Certification

Sesssnded  amssor

McPherson Asso&iates, Inc.- certifies that the 30" Butterfly

Valve, A-206763, as shown on the customer drawings was

analyzed in accordance with Washington Public Power Supply

.System Specification No. 2808-68 and to the best of our

'knowledgé and belief, meets the requirements of Paragravhs

3 2 3.3, and 3.5.2.4 of this document and Refersnce 3 of

Sectzon 4 0 of this report. .

3
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John Raxﬁenry
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Registered Provesszonal Engzneer

Mass. R\i?sbratlon No. 25929
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@® : .+ Section 1.0

, . INTRODUCTION

The purpose of this report is to determine the structural

adequacy of a 30" Butterfly Valve Assembly when subjected

to seisnic accelerations as described in Reference 1 and

to insure the valve design is in accordance with Reference 3°

of tkis report.

v L

rd

The seismic plus operating analysis is performed in accord-

ance with- Washington Public Power Supply System Specifica-

tion No. 2808-68, Reference 1, and all applicable informa-

( ticn as described in Section 4.0 of this report.
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. A éection 3.0
@ ' " CONCLUSIONS =

Sraserotr asssoe
-

McPherson Associates, Inc. concludes that all components for

the 30" Butterfly Valve, as analyzed in this report, meet

‘the requirements. of all governing specifications for seismic

plus operating considerations as defined in References 1,

and 3 of  this repbrt.
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7.3 BIF REPORT: DYNAMIC TORQUE CALCULATICNS
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SUMMARY

This report contains the dynamic torque a;alysis of two butterfly
valves of sizes 30, and 24 inch. The analysis is performed fof
LOCA (loss of Coolant Accident) per WPPSS Specification, reference
1 on page six pf this report. The.analytical procedure and the
assumptions are ouélined in the section beginning on page seven..
Dynamic torque calgulations have been performed for two media,

namely, air and saturated steam for various angles of opening of

" these valves.

The results of the analysis tabulated on page two through five

of the report indicate that the dynamic torques developed under the

~

‘specified flow conditions are less than the design torgques used in

the .original Seismic and Stress analysis of these valves. ' Therefore
the valves are safe against the action of dynamic torque in the

event of a LOCA.
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SUMMARY OF RESULTS

1

Table - 1l, 30 Inch Valve, airflow

Time angleck - Dynamic
s deg. Torque
. in-1b
1.0 ‘90(Fu11 open)' 11020
1.5 78.75 23098
2.0 67.50 18138
2.5 56.25 14745
3.0 45.00 12428
3.5 33.75 10780
4.0 22.50 8014
4.5 11.25 3972
5.0 '9.0(Full ;

closed) 0.0 * TNet= 22174

in-1lb

* At full closed position the dynamic torgque is zero and the net

torque is due to seating and beéring friction.

NOTE: The design torque used in the Seismic analysis report

No. TR-74-8 by McPherson Associates for this valve is

27800 in-ib. Therefore the design is safe.

3
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SUMMARY OF RESULTS
Table = 2, 30 Inch Valve Steém flow

Time Angle <l . Dynamic

8 deg. Torque

. . _ in-1b

’ 1.0 90 (Full open) 11032

1.5 78.75 23175 .
2.0 .67.50 18142:
2.5 56.25 1466é
3.0 45.00 12424 .
3.5 33.75 10580
4.0 22.50 7809 !
4.5 11.25 3867

5.0 9.0(Full'

closed) 0.0 * TNet= 22

-

174 in-1b

* At full closed position the dynamic torque is zero and the net

A Y

torque is due to seating and bearing friction.

r
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. . SUMMARY OF RESULTS

_Table - 3, 24 Inch valve, Air flow

.
‘ Time Angle & Dynamic
5 deg. Torgque
in-1b
we o 90(Full open) | 5525 '
1.5 78.75 11692 ~ . -
2.0 ~ 67.50 . .. 9095 '
2.5 | 56.25 7428
3.0 45.00 6239 ‘
~ \ . ]as 1 33078 |, sa30
lao | 22.50 . aoas | _
4.5 11.25 2020 ' -
| ' 5.0 9.0 (Full o Lo
closed) 0.0°* TNet= 13808 in-1b

-

* At full closed position the’ dyn;mic torque is zero and thev net

. torque is due to seating and bearing friction.

Note: The design torqtfe used in the Seismic analysis report .,
No. TR-74-7 by McPherson Associate for this valve is

17000in-1b. Therefore the deisgn is safe.

]
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SUMMARY OF RESULTS

\,
v _ | Table -~ 4, 24 Inch Valve, Steam flow
,W‘. ; Time Angle <l Dynamic
’ s deg. h Torque
: in-1b
- ot 90 (Full open) 5425
1.5 78.75 11394 T
2.0 -67.50 1 8921 )
2.5 56.25 7213
3.0 45.00 6109
- A\ - - -} 3.5 . 33.75 5202
1 4.0 22.50 . 3842
4.5 11.25 1902
5.0 9.0 (Full . T
) closed) . 0.0 *. TNet= 13808 in-1b
© * At full closed fosition the dynamic torque is zero and the net
. torque is due to seating and bearing friction.
”~
. . ' F .
) 0 |ICYGNA
@ . A C ATTACHMERT
o - {08 N0, F204Y
_ FiLe NO. OS.01.F
- SHEET 150, 2:3.7
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1 -

- LOCA Pressure Curve Fig. 6.2-3.
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Certification

McPherson Assoéiates, Inc. certifies that the 30" Butterfly

Valve, A-20§763, as shown on the cﬁstgmer drawings was

analyzed in accordance with Washington Public Power Supply

.System Specification No. 2808-68 and to the best of our

knowledé? and belief, meets the requirements of Paragraphs

3.2, 3:3; and 3.5.2.4 of this document and Reference 3 of

LRI

Section 4.0 of this report.

John Rf\He

.,

,\<\ \Vé

\\o.‘\
nTy -

i

Registered Pro:e551onal Engineer

- Mass. R\i?
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- : Section .1.0
.. INTRODUCTION

The purpose of this report is to determine the structural
adequacy of a 30" Butterfly Valve Assembly when subjected
to seismic accelerations as described in Reference 1 and

to insure the valve design is in accordance with Reference 3°

. re
of this report.
The seismic plus operating analysis is performgd in accord-
ance with- Washington Public Power Supply System Specifica-
tion No. 2808-68, Reference 1, and all applicable informa-
.f tion 3s described in Section 4.0 of this report.
BRI
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s ) . éection 3.0
o ' CONCLUSIONS = IR

McPherson Associates, Inc. concludes that all components for
the 30" Butterfly Valve, as analyzed in this report, meet
the requirements-of all govefning specifications for seismic
plus Qperating considerations as defined in References 1,

and 3 of ,this report.

r

ATTACHMENT

' o - [evena

JoB NO._SToWt .
FILE NO,.0S.01. F
SHEET NO! L.4.(0.

@
-~ '




g

It




»

1.

2.

Washington Publzc Power Supply System Specification No.

2808- 68.
BIF Drawings

Drawing No. .

A-206763

" A-900501

O

4.

S,

. 7.

8.

9.

A-900502
A-900499
A-900500 &
A-208195

B- QOOS%f B3-900515

B 2ns ..
D 2118322

D-184100

Section ITI, Nuclear Power Plant Components, ASME Bo:le

" Section 4.0
REFERENCES ,
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Revision ~ Descriotion
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Disc, Machined

. Operator Shafts —
Drive Lever
Clevis
Miiler Cylinder3 
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and Pressure Vessel Code,. 1971 with Addenda.

Edition, The MacMillan Co., N.Y., 1965.
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